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ITUBl STBAMONIUM, D. FASTUl>SA, AND D. METEU 1871 


-The Active CoiisliliietUs of the Lultan 
olaHctoeous Plants Datum Stramonium, D. 
istuosa, and D. Metel. 

By Albert Edward Andrews. 

JOB the solanaceous plants Datura Stramonium, D. fatluosa, 
Metel grown in Europe have been investigated by several 
5 , yet with the single exception of an article in the 
tin of the Imperial Institute ' (1905, 2, 224) giving the 
of the examination of a specimen of Datura Stramonium 
aO chemical investigation of these plants as grown in India 
s to have been published, notwithstanding that their 
iial and poisonous properties have long been recognised in 
)untry. For this reason, and with a view to their possible 
tcial utilisation, samples of these plants have from time to 
een investigated in the Scientific and 'rcchnical Department 
Imperial Institute, and it is thought that it would be of 
t to record the results obtained, especially as dilferciices of 
5 and soil are known to produce considerable alteration in the 
uents of plants. In carrying out this investigation, the chief 
la been to determine the amount and nature of the alkaloidal 
, uents, and compare them with those from the same siiccies 
elsewhere. 

Indian species of Datura grow wild, and have long been' 

; to the people of India for their intoxicating audjiarcotic 
■ties. D. Stramonimn is met with in the temperate Himalaya 
Baluchistan and Kashmer to Sikkim. D. fusluusa is a small 
found all over the tropical parts of India, and is said to bo 
.ost common and abundant species. D. Meld grows chiefly 
3 North-West Himalaya and the mountains of the Deccan. 

1 material used in the present investigation was kindly sent 
3 Officiating Reporter on Economic Products to the Govern- 
of India at the instance of Professor Wyndham R Dunstau, 
whose direction this work has been carried out. 

ExrERIMENTAL. 

Extraction and Estimation of the “ Total Alkaloid. 

3 following was the general method employed in the examina- 
if the various samples : . 

3 finely ground material is exhausted by percolation with cold 
ol, and the solvent distilled o5 under diminished pressure until 

6 G 
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pra4^caUy the whole hae been removed. The Bemi.e(did exti 
well agitated with email quantitiei of warm water, and then 
with very dilute sulphuric acid to ensure the complete sepa 
of the alkaloid. The Bltered aqueous acid liquid is shalmr 
ether, then made weakly alkaline with dilute ammonia, and s 
several times with chloroform to extract the alkaloid. Each p 
of chloroform used to extract the alkaloid is in turn transfer 
a second separator, washed with a little water, then drier 
anhydrous sodium sulphate, and the total chloroform e 
distilled under diminished pressure at a tmnperature not exci 
40°. The total crude alkaloid thus obtained is then purifier 
at the same time separated into two fractions. The resid 
alkaloid is dissolved in a small excess of very dilute sulphurii 
and the solution, filtered if necessary, is shaken with ethi 
remove traces of colouring matter and other .mpuritics solul 
ether; the aqueous liquid is then made slightly alkaline with t 
ammonia, and extracted with three or four portions of ethei 
then with chloroform. Both the ether and chloroform solutic 
the alkaloid are washed and freed from water as before noted 
the two fractions of alkaloid obtained by the distillation o 
solvents are dried in a vacuous desiccator and weighed, 
combined weights of the two extracts give the " total alka 
contained in the sample. 

The separation o. the total alkaloid into two fractions is don 
a preliminary step in the identification of the constituent alkal 
for should more than one alkaloid be present a partial separatii 
obtained, and the identification of the alkaloids facilitated. 

The Identity of the Alkaloids. 

In cases where hyoscyamine is the only alkaloid, or else lai 
predominates, the crystalline nature of the fraction extracted 
chloroform indicates its presence; otherwise, the total alkaloi 
weighed is amorphous. The aurichlorides are next prepared : 
each of the two fractions, and this salt is then fractionally crj 
lised until fractions of definite melting point are obtained, 
alkaloids are then recovered from these fractions, and are fui 
examined, following the clue to their identity given by the me 
points of the gold salts. 

In the case of scopolamine the identity was established by 
melting points and general properties of the aurichloride, hi 
bromide, and picrate, as compared with the same salts prep 
ind exauMed under identical conditions from a sample of Me 
icopolaminehydrobroraide represented as agreeing with E. Schni 
iilksloid, and also with the tests of the German Pharmacol 
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was complete agreement between the scopolamine isolated 
the different plants and this sample of alkaloid. 

» hyoecyamine isolated from the different plants in the course 
lift investigation was obtained in wbitO) lustrous, bair-Uko 
ik, melting at 106°, and having [aj^ -20*75° at 21°. The 
?ing salts were prepared : 

The auiichloride lueUing at 159*5°. 

The hydrobroraide „ „ 149 — 150°. 

The sulphate „ „ 209 -210°. 

The picrate „ 162—163°. 

will be seen from the tabulalid results, there was no indica- 
of atropine in any of the Datura i^frrtmoMium or Z). faUuoia 
les. In the case of /J. however, there was evidence of 

ilts of examir ation of Datura Stramonium samples from tho 
Punjab. 

PercenUg?. of total 
alkaloid. 


Caloulfttcd oil 


In material- 

water- fi-co 



. of plant, as received. 

material. 

Alkaloids piTsent. 

Remarks. 

a of small 
it 

0*23 

0-25 

Hyoscyamine and 
scopolamine 

Thc-^ alkaloids wore 
present in the. ]'TU' 
jmrtion of al>o\il 3 or 

4 to 1 respectively 

ns of large 
int 

0'23 

0 '26 

Hyoscyamine and 
scopolamiDe 

There appeared to he 
ralhcrlossscojHilamiue 
present than in tlic 
previous sainjdes 

of small 
mt 

0‘4'2 

0-45 

Hyoscyamine only 

There vcm no imlica- 
tiou of the prosencf! 
of any other alkaloid 

ves of large 
int 

0-38 

0'4l 

Hyoscyamine and 
Scopolamine 

These alkaloids were 
present in thcpiopor- 
lion of alwut 4 to 1 
vcs])ectively 

lits of small 
ant 

0*42 

0-46 

Hyoscyamine and 
scojiolamine 

These alkaloids wore 
present in the ])ropoi- 
tion of about 4 to 1 
Te.spcctiyely 

lits of large 
ant 

0'43 

0-46 

Hyoscyamine only 

There was no indica- 
tion of the presence 
of any other alkaloid 

ots* of both 
Tge and small 
[ants 

019 

0*21 

Hyoscyamine and 
scopolamine and 
another alkaloid 
not identified 

The hyoscyamine and 
sco]X)Iamme were ]irc- 
sent in about equal 
quantilies 

ry small com- 
lete plant 

0-20 

0-22 

Scoiwlainine only 

There was no indica- 
tion of the \iresencc 
of any alkaloid other 
than scopolamine 


‘ The large quantity of potassium chloride and nitrate present in this sample was^ 
rticularly noticeable. The alcoholic percolate was found to contain an amount of 
J8C salts which, calculated as K3O, equalle<l 1*42 per cent, of the roots. 

* 6 G 2 
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BesuItA of exAminatioD of Datura Stramonium samples fr 
Madras. 

PercMitajIo “f total 

alkaloid. 


Calculated on 
In material water free 


Tart of Plant. 

a., rtfctivetl. material. 

Alkaloids prcMUt. 

Bemarks. 

Lifavea 

o-ys 

0-42 

Hyoacyamine and 
scopolamine 

These alkaloids 
present in the \ 
tiou of about ; 
respectively 

.'jeeJo 

0-173 

0180 

Hyoscyamine and 
Hco{K>l&n)inc 

These alkaloid: 
present in the [ 
tion of about 
respectively, 
was in adilit. 
small quautlty 
pure alkiiloid, 
ably iiyoscyanii 


tlic prcsoiico of a amall proportion of atropine, but the amount 
insufficient fully to establish its identity. In these cases the > 
chloride was obtained in nondustrous crystals, melting at 135—1 
and the alkaloid recovered from these was optically inactive. 

The tabulated statements give the results obtained with 
different parts of the Indian solanaceous plants. Datura Stramuiu 
D. fastuosa, and D. Uetel, and show (1) the amount of total alka 
contained in the particular part of the plant, (2) the constituj 
alkaloids which have been identified, and (3) the appro.'cinj 
proportions of the different alkaloids in those cases where ni 
than a single alkaloid is present. 

The following points may be noted from the tabulated ic.c 
for the Datura Stramonium samples: 

In the samples from the Punjab the percentage of total alka | 
in similar parts of the large and small plants was practically : 
same, whether in the fruits, stems, or leaves. 

The alkaloids in all of the samples were either hyoscyamioti 
scopolamine, or both in varying proportions. Only in the (i 
of the roots was there evidence of a third alkaloid. There was ! 
indication of atropine in any of the samples. 

Hyoscyamine was the only alkaloid found in the leaves of t 
small plant and in the fruits of the large plant. In each case 
was present to the extent of nearly 0'5 per cent., and could read: 
be isolated in a crystalline condition. 

Scopolamine was the only alkaloid in the very small plant. W) 
this one exception, hyoscyamine was the predominant alkalo: 
The proportion of hyoscyamine and scopolamine in the stems 
the large and small plants shows very little variation, but in t 
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tbe fruits and tho leaves it is noticeable that scopolamine 
it in the leaves of the small pl.int and in the fruits of the 
lant. The following table showing the distribution of the 
Is in the different parts of the small and large plants 
^ these points more clearly. It should be mentioned that 
tolants were collected at one time in the same district of the 


Stems. Leaves, 

oall — — 


3 or 4 parts of Hyoscyaiuine 
hyoacyamine to only’ 

1 part of SCO' 
polainioe 

Hyoacyamioe 4p!VTt9ofhy- 
and scopol- oscyamine 
amine. Rather to 1 )«irt of 
less of the lat* sotijitilamliif 
ter alkaloid 
than in stems 
of small plant 


Fniiia. 


4 ]tarls of liy- 
oscyaiu i ii o 
to 1 pari 
of scopol- 
umiue 

Hyoscyaniiuo 

only 


Hyoscyamiiio 
and scopol* 
amine in 
about equal 

. proportions, 
ami a small 
jM'oportion 
of a third 
alkaloid not 
ideutitietl 

/ 


Whole 

plant. 

Sco|>ol- 

aiuiiie 


the following table the percentagea of total alkaloid found 
i Indian specimens of Datura Stramonium are compared with 
icorded figures for similar parts of tho plant grown elsewhere : 


of plant 
Seeds 

Leaves 

Stems 


Roots 


Indian specimous. 
0186 
0-46* 

0'41 to 0-45 
0-2.'j to 0 20 


0-214 


S|Kiouncn8 from ether Cdunlries. 


0-21 toQ-43 (European) 
0-35 (Ej^ptiaii) 

Up to 0 4 (European) 
Main stems 0 09 \ 
Upjier branches 0 36j 
Average 022 
Main roots 0 10) 
Rootlets 025) 

Avenigc 0 17 


(Fjwo)>cnii) 


(European) 


|bis was the percentage In two samples of the fruits, that is, seeds aud 
M together ; the alkaloid is chiefly present in the seeds, consequently the 
P)r the fruits is lower than it would be for the seeds alone. 


bese figures clearly indicate that Indian Datura Stramonium 
X favourable comparison with the European and Egyptian 
^ as regards the amount of total alkaloid that it contains, 
lie plants from the latter sources, hyoscyamine ia generally 
ii to he the only or the main alkaloid present, being in some 
I; associated with a small proportion of atropine. The presence 
ppoiamine in some of the Indian samples appears, therefore, 
b a point of difference. 
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R«mi 1U of examination of Datum fattue 


FcKentaM of 

toUl 

Fart of alkaloid la maP rul Atkaloida 

pUnt. 

as rw.viv'ud. 

present. 

Twiga anil 

0119 

Scopolamine and 

leaves 


hycMfcyamine 

Roots 

am 

Scopolamine only 

FrnitH 

0-m 

Scopolamine only 


B«n»rkfl. 

Th<s« alluiloids were preeeBt in 
the propordou of eboat 4 to 1 
reepectivftiy. There WM in 
addition a ama)) proportion of 
amorpboQ* alkaloid 
There vaa no indication of 
either hroacytmineor atropine. 
A amall promrtion of amor* 
pbooi alkaloid waa preaent 
There waa no indication of 
either bToaeyamine or atropine. 
A small proportion of ajnor- 
phona alkaloid waa preaent 


It is ooticeabld in the above results for D. fattuom that scopol- 
amine is tbe only alkaloid in the roots and fruits, and is the 
predominant alkaloid in the twigs and leaves of the plant. The 
seeds of this species grown in Europe contain about tbe same 
amount of alkaloid as that found for the Indian plant, and contain 
scopolamine as tbe main alkaloid associated with a small proportion 
of hyoscyamine and a little atropine. 


Ro^ulta of examination of Datura Metel samples from the Punjab. 

Pei'centa'ic of 
total alkaloid. 


Calculated on 

«• In material water-free 


Part of plant, 

received. 

materia). 

Alkaloids. 

Loaves from 

0-22 

0-2& 

Scopolamine 

Lyallpiir 

Seeds from 

0-21 

0-2.3 

Scopolamine 

Ljallpur 

Sends from 
Patiala 

0-23 

0-25 

Hyoscyamioe and 
acopolaraine 

CiiMiiins froiu 
Fttiala 

0-10 

0T2 

Scopolamine only 


Remarks. 

A small proportion of 
another alkaloid, 
apparently atropine, 
was present 
Ditto 

These alkaloids were 
present in tbe pro- 
portion of about 2 to 
1 respectively. A 
small proportion of 
another alkaloid was 
present, which ap-« 
peared to be atropine 
No indication of the 
presence of any oUier 
alkaloid 


E. Schmidt (Arch, Pharm., 1905, 243, 309; 1910, 248, 641) 
examined D. Metd cultivated in France^ and found that scopol- 
■amine is present in all parts of the plant and is unaccranpanied 
by any notable quantity of other mydriatic bases. The dried leaves 
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ccntAui 0-55 per cent., and- the seeds 0 5 per cent., of scopolamine. 
Kircher {Arch. Pharm., 1905, 243 , 309) confirmed Schmidt's 
figuree, and drew the conclusion that scopolamine formotl the bulk 
of the alkaloid, being accompanied by only small proportions of 
hyoscyamine and atropine. 

On comparing these results with those in the table, it appears 
that in the Indian plant the percentage of total alkaloid in the 
seeds and in the leaves is only about one-half what it is in the 
European plant. The D. MeUl seeds from Patiala appear to be 
exceptional in containing hyoecyamine as the predominant alkaloid, 
but the other three samples resemble the European plant in so far 
that scopolamine is almost unaccompanied by other mydriatic 
alkaloids. 

Scientific and Techsicai. Depaiiticent, 

Impekiai, Institute, S.W. 


CCXI . — A New Ste.reoisomeride of Ci/anodihydro' 
carvone. 


By Arthur Lapwokth and Victor Steele. 


It has been shown that d-carvone unites with hydrogen cyanide 
in the presence of potassium cyanide at the ordinary temperature, 
yielding, in the first instance, a cyanodihydrocarvonc ; 




CH, 


-CH, 


This substance contains three asymmetric carbon atoms, labelled 
1, 2, and 3, whilst the original carvone contains the first only 
(Trans., 1906, 89 , 945 et teq., and 1819 et teq.). d-Carvone may 
theoretically give rise to four stereoisomeric cyanodihydrocarvones, 
and evidence of the existence of at least two was obtained on a 
former occasion by showing that the one which had then been 
isolated in a pure form exhibited mutarotation in the presence of a 
trace of sodium ethoxide. It has since been observed that if the 
addition of the hydrogen cyanide takes place in hot solutions, a 
crystalline cyanodihydrocarvonc is formed in considerable quantity, 
which has a rotatory power in the opposite sense to that of the 
isomeride previously described, and cannot be converted into the 
latter by traces of alkali. It is probable that it represents the 
third possible isomeride, and it appears to be partly converted into 
the fourth isomeride by small quantities of alkali in alcoholic 
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Aoititifln, as it tiirn evhibita a small bnt dalinita rontarotation ; fcha 
final valui) of tlic rotatory power attained is, however, about 
(a)„ -iiil (Mr iiisti ad of [a]„ + l5-4“, the value shown by the cyano- 
compound lirst discovered. 

It would thus appear that the four isomerides may be divided 
into two pairs, the two members of each pair being dynamic 
isoraeridea at the ordinary temperature. At higher temperatures, 
in the presence of alkalis, all four are probably dynamic isomewdes, 
as in this case hydrogen cyanide may be alternately eliminated 
and reabsorbed witii considerable rapidity. It ia known that the 

sign of nil nsynimetrie carbon atom in the complex p>CH'C0'0! 

may undergo inversion, causing the effect of mutarotation in the 
presence of traces of alkalis. As the hydrogen atom in the group 
Xllf-CN' appears usually to be leas labile than that in the group 
.>(ll!'(!0'(,’i, it .appears highly probable that the mutarotations 
olist'rvcd with the two crystalline cyanodihydrocarvones at the 
ordinary temperature may he attributed to the presence of the 
l.atler complex. If this is so, then the new cyano-compound and 
it.s ilyiifiinic isomoride differ from Ihoac obtained by the synthetic 
prnorss at the ordinary temperature, by a change in the sign of« 
(lie asyiuuiPtric carbon atom to whioli the cyano group is attached. 
It was provi'd (hat the asymmetric carbon atom of the carvoiie 
complex itself bad been unaffected, as both the crystalline cyano- 
coinpounds yielded pure d-earvone when boiled with solutions of 
alkali containing suspended ferroas hydroxide. 

Tlic new nitrile yields a new amide when hydrolysed by cold 
liydrogen chloride, but the carboxylic acids wiiich are formed on 
fni'llier hydrolysis are identical with those previously obtainerJ. 


Experimental. 

ne(v6'yn/if,ffifif/i/rornrro/ic, Cj^Hj^ON. 

This substance wan accidentally obtained, in the first instance, 
as the result of using .a hot, instead of a cold, solution of potassium 
cyanide during the preparation of a-cyanodihydrocarvone by the 
process otherwise as ])reviousiy described (Trans., 1906, 89, 950]r, 
the yield being very small. It was found later that the following 
prm’ts,s gave yields of about 85 per cent, of the theoretical. * 

Tliiitv grams of potassium cyanide (100 per cent.), 80 c.c. of 
water, and 8(1 c.c. of spirit are together heated to boiling on the 
watei bath, and a boiling mixture of 60 grams of carvone and 
. ,10 c.c. of ethyl acetate is then added, heating being continued until 
complete solution takes place, an operation which usually occupies 
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about twelve to fifteen minutee. The whole is cooleil anil diluted 
with water, when the greater part of the nitrile separates in a solid 
form, and is removed by filtration, the filtrate being eatracteil witli 
ether. The ethereal extract is washed with water, the solvent 
removed, and the residue added to the precipitated nitrile. The 
compound is purified by repeated crystallisation from alcohol : 

0-2018 gave 0-5500 COj and O-lfitO 1T,,0. t*=74-3 ; H = 8-3. 

^ Cull,. ON requires C — 74-C ; Tl — S-fi per cent. 

Experiments were made with the object of ascertaining whether 
the fi cyanodihydrocarvonc could bo obtained from the a-nitrile by 
the action of small quantities of alkalis or sodium ethoxide, but 
although change certainly occurs, the oils which are formed do not 
readily yield anything of a definite character. 0 Cyanodihydro. 
carvone resembles its ison.eride in regard to its heliaviour towards 
the usual solvents, and crystallises from alcohol or hcnti-m' in 
needles, melting at 84°. 

0-3618, made up to 25 c.c. with absolute alcohol, gave, in a 
2dcm. tube, a- 1-22°, whence ['a],, -42-1°. After the addition of 
a trace of sodium ethoxide, the observed rotation was -113°, 
‘whence [a]" - .3000°. That this slight fall was in the main due, 
ns is the case of its isomeridc, to isodynamic change seems probable, 
as the solution on spontaneous evaporation yielded a viscid liquid 
which crystallised only after some time; the solid then obtained 
was, however, identical with the original substance (compare Trans., 
1906, 89 . 951). 

The nitrile distils under the ordinary pressure without under- 
going any appreciable isomeric change, but with slight charring. 
It behaves towards potassium permanganate and bromine as an 
unsaturated compound, exhibits distinct basic properties, dis-solving 
appreciably in concentrated hydrochloric acid, and is not pre- 
cipitated from the solution on addition pf water. Although it is 
not quickly decomposed by a hot 5 per cent, solution of potassium 
hydroxide in alcohol, it rapidly loses hydrogen cyanide when boiled 
with concentrated alcoholic potassium hydroxide, carvone being 
liberated, and the change is more rapid and complete if ferrous 
4iydroxide is also present to unite with the potassium cyanide as it 
is formed. In one experiment this nitrile was heated with a 
conceA-rated methyl-alcoholic solution of potassium hydroxide con- 
taining suspended ferrous hydroxide, for about fifteen minutes, the 
liquid being then diluted with water and distilled in a current of 
steam. The distillate was extracted with ether, the ethereal solution 
washed with a little water, dried, and freed from solvent. On 
distillation of the residue, the fraction boiling at 225° was collected ; 
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thif hid tb« odour of ordioiry carrooe, ud hid the same rotatory 
power. 

0 335, made up to 25 c.c. with abaolute alcohol, gave, in a 2-dcm. 
lube, b+ 1'68°, whence [aJU + 62-7®, whilrt carvone haa 
[a]o + 62° to C2'5° in thia aolvent. 

The action of amyl nitrite and aodiura ethoxide on the new 
nitrile was investigated. 

Twelve grams of the pure nitrile were added to an icoeold 
aolution of 1’6 grams of sodium dissolved in 40 c.c. of absolute 
alcohol; 10 grams of amyl nitrite were then added slowly, the 
temperature being kept at 0°. After twelve hours, water (500 c.c.) 
was added, and the aolution 6Itered from a little tarry matter. The 
filtrate was saturated with carbon dioxide, when a white, voluminous 
solid separated. This was collected, and after crystallisation from 
alcohol weighed II grams. It crystallised in slender needles, 
melting at 138 — 139°, and was identical with the active lactam 
obtained by Lapworth and Wechsler (Trans., 1907, 91, 981) by a 
similar treatment of ordinary cyanodihydrocarvone ; thus its 
melting point was not affected by admixture with that compound, 
and its rotatory power had the same value. 

0'2050, marie up to 25 c.c. with absolute alcohol, gave, in a* 
2-dcm. tube, a +199°, whence [a]|,‘ + 12r04°. 

The compound described by Lapworth and Wechsler had 
[oJo + 121° in alcohol. 

The plunylhijdrainnt, CN'CjjHijlN'NHPh, was prepared by 
wanning together equimolecular proportions of the nitrile and 
phenylhj^razine for half an hour. It was purified by crystallisation 
from alcohol: 

0 1836 gave 0'507.5 CO, and 0 1305 HjO. C=75-4; H=7-9. 

C,;£I.,|N 3 requires C=75'4; H=7'9 per cent. 

It closely resembles the isomeric hydrazone previously deecribed 
(foe. ci(.| p. 952), but separates from alcohol in slender needles, 
and is somewhat unstable, changing spontaneously into a dark red 
symp. It melts and decomposes between 113° and 116°, according 
to the rate of heating. 

The o.nmc, CN-CjjHulNOH, crystallises from alcohol in flat 
needles, which melt at 182° with slight darkening. In othef 
respects, it has much the same properties as the oxime the 
a-cyanodihydroearvone : " 

0-1993 gave 0 5007 CO, and 01512 HjO. C=68-5; H=8-4. 

C„H,jON, requires C=68-7; H=8'3 per cent. 
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Formation of CarhoTj/lie Acidt from fU^yanndihyilroearvonf. 

Five grams of nitrile were left in contact with 40 grama of 
saturated aqueous hydrogen chloride for five da3rs, the hydrolpia 
being completed by heating for two hours on the water-bath. The 
acid products of hydrolysis were finally obtained as a crystalline 
mass, which was rapidly washed with carbon disulphide. A 
colourless mass was left, which was crystallised from ethyl acetate : 

0T620 gave 0-3997 COoSnd 01190 H.O. C = 67-3; H = 8-2. 

CioHisO’CO.iH requires 0 = 67 4 ; H = 8-2 per cent. 

01463 required 7'5 c.c. .V/lO-NaOH for neutralisation, using 
phenolphthalein as indicator, hence equivalent^ 195. The number 
calculated for a monobasic acid, C„n,„ 05 , is 196. 

The product, as in the case of the hydrolysis of o cyanodihydro- 
carvone, was found to be a mixture, the melting point being 
indefinite between 85° and 110°. As the whole ilid not melt below 
100°, the mixture was placed on porous porcelain, and allowed to 
remain in the steam-oven for four hours. A small quantity of 
material was left, which appeared to be homogeneous, and after 
one or two crystallisations melted sharply at 135°. The quantity 
ojjtaiaed in a pure state, however, was too small for further 
investigation. 

On another occasion the crude product of bydrolpis was extracted 
repeatedly with boiling water, a treatment which left a dark- 
coloured, insoluble gum behind. On cooling the extractj the acids 
crystallised as a mixture of pure white needles and flat plates. By 
crystallisation from carbon tetrachloride, two fractions were 
obtained, the first being only sparingly soluble, and the other fairly 
readily so in that solvent. The first fraction was recrystallised, 
and separated in plates, melting sharply at 142 — 143°; it was 
proved to be identical with the (5 acid obtained from ordinary cyano- 
dihydrocarvone by the " mixed melting point ” method. The other 
fraction was crystallised twice from ethyl formate, and then melted 
sharply at 97°; it was proved to be identical with the a-acid obtained 
from ordinary cyanodihydrocarvonc. 

^yanodihydrocarvonecarhoxylamidi, NH^-CO' — The 

iritrile (5 grams) was allowed to remain with saturated hydro- 
bromic acid (10 c.c.) until it had dissolved, and a drop of the 
resultiifg liquid gave no precipitate on addition to water, when, on 
diluting with water and neutralising with sodium carbonate, the 
amide slowly separated in crystalline form. It was purified by 
crystallisation from alcohol; 

0-2187 gave 0-5452 OOj aud 0-1699 HjO. C=67-9; H = 8-6. 

CijHjjO^N requires C=67-7; H = 8-7 per cent. 
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The amide, which closely reserablce ite isooieridc in anluhility in 
organic media, separates from ethyl acetate in flat needles, which, 
when heated, darken slightly at 200°, and melt at 218°. When it 
was mixed with the amide obtained from the o-nitrile, melting 
occurred at 180°, so that the compounds are not identical. 

When the new amide is almost fully hydrolysed by means of hot 
alcoholic potassium hydroxide, the acidic product is a mixture of 
o- and flxlihydrocarvonecarboxylic acids. If, however, Uie heating 
occupies only a few minutes, and tho resulting liquid is poured 
into water and acidified, a crystalline precipitate of an acid is 
obtained, which, after one crystallisation from water, melts at 
141—142°, being practically pure a dihydrocarvonecarboxylic acid, 
as was shown by the “mixed melting-point” method. It has 
previously been sliown (Trans., 1906, 89 , 958) that the amide 
obtained from ordinary cyanodihydrocarvone, if liydrolysed by 
boiling with alcoholic potassium hydroxide, is converted into a 
dihydrocarvonecarboxylic acid. These experiments have since been 
repeated, tlie whole being Iicated for a short time only; the product, 
after one crystallisation from water, melted sharply at 9"°, and 
was identical with the ^-carboxylic acid, whilst the nearly pure 
a-.ocid was obtained on a former occasion by one of us. 

Tlio observations as to the conditions which lead to th^ pro- 
duction of either or both carboxylic acids from the isomeric amides 
are thus somewhat contradictory, so that tiie relationship between 
tlje compounds remains an open question. 

■Sl'IICXCK I,AI10I:.STOI!V, ClIF.JlIOAL LaBOBAIOKY, 

b'.sivrusr/v hk .Mancbfstki;. (toi.nBMiTiis' t'oi,i,F.oE, New Cross, .S.E. 


(’(J.X I Properties of Phenyl inoPnpyl 

Ketone. 

lly Arsul'k Laewors'ii and Victor Steele. 

f r is well known that ketones which contain the group •CO*CH,' 
condense readily with cei-tain carboxylic esters in presence of 
■sodium or sodium ethoxido, yielding /S-diketonee and alcohol, whilst 
ketones which contain only the complex -CO-CS do not take part 
in such a condensation. The theory of the mechanism of the 
reaction lias heen discussed on numerous occasions, and reference 

Ciarke,Lapworth. and Weehsler (Trans., 
93, bO^ for an historical summaiy. 
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Witii the view of obtaining aome further evidence on the subject, 
tbe behavionr of phenyl wopropyl ketone towards such reagents 
has been investigated, as it was thought poeaible that this ketone 
might react wiUi certain carboxylic acids in accordance with the 
fcdlowing scheme (compare 1 (&), loc. cit., p. 34) : 

R-CO-OEt + CHMe,-OOPh K-CO-CMe,-COPh + HOEt 

-e-y K-CO-t:UMe.. + OEfCOPh 


yielding ethyl benzoate and a new ketone. 

The ketone used in the first experiment was prepared from 
isobutyryl chloride and benzene by the Friedel Crafts' reaction, 
and the acid chloride itself from a sample oE calcium isobutyrate. 
When this ketone, after careful fractionalion, was brought into 
contact with sodium and ethyl acetate, formate, benzoate, or oxalate, 
in ethereal solution, highly coloured liquids were produced, which, 
when shaken with water, yielded yellow aqueous extracts, from 
which acids precipitated small quantities of acidic oils. The latter 
gave violet or deep-brown colorations with ferric cliloride, and, in 
general, deported themselves as fl-diketones or d kotonic esters. 

Later the ketone was allowed to react with elliyl phthalato and 
sodium, as the ketonic compound, which would arise ns the result 
df th^ above series of reactions, would then have ha.d the struc- 
ture (I), from which an acid could be obtained and easily identified. 


,, ,, /CO-CHMo., 
(I.) 


HI.) 


eveu if formed in comparalivcly sinull i|Uaiitities, by means of its 
characteristic oxime-aidiydridc ( 11 ). 

A red solution was formed in the cold, and to this alcoholic 
potassium hydroxide was added, and the whole heated for several 
hours on the water-bath, the ether being allowed to escape ; 
hydroxylamino hydrochloride was then added, when, on cooling, a 
small quantity of a compound separated, which was at first thought 
to be the expected oxime-anhydride. It was collected, crystallised 
from alcohol, and analysed: 


0 1996 gave 0 5009 CO, and 0 0911 H.p. C = 68-3; 11 = 5'2. 

C 10 H 9 O 2 N requires C =-68 0; IL 51 per cent. 
fi[t thus had the composition of ethijlidenephthalideoxime, 


and melted at 111 °; its identity with that compound was established 
by preparing a sample of the latter from synthetical ethylidene- 
phthalide and hydroxylamine; the compounds were identical in all 
respects, and mixtures melted at the same temperature as either 
separately. 
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The formation of this subsUnce in the above reaction mggesied 
that the original ketone contained phenyl ethyl keione, owing to 
the unerupected presence of propionate in the sample of csiciom 
irobntyrate. Repeated fractionation of the ketcme did not serve 
appreciably to diminish its reactivity towards esters and sodium, 
and the whole was therefore converted into oxime, the latter care- 
fully purified, and reconverted into ketone by the processes 
described below. When purified in this way, the ketone Splayed 
complete indifference towards carboxylic esters (including ethyl 
phthalate) in presence of sodium even at the temperature of the 
water-bath ; that is to say, no trace of ketonic compound other than 
the original one could be detected. 

ft must be concluded, therefore, either that phenyl tsoprt^yl 
ketone docs not react at all with carboxylic esters in the presence 
of sodiiun or sodium ethoxide, or that the product decomposes 
exclusively into its original generators. It would be interesting to 
ascertain whether dinopropyl ketone would react with ethyl 
phthalate and sodium yielding isopropylidenephthalide and ethyl 
isobutyratc, but this the authors have not had the opportunity to 
test. 

preparation of Ke.tuiimts and their Vie in the Purification of 
Ketones. 

Phenyl iaoPropyl Eetoxime. 

.Some five years ago the authors devised the following process for 
preparing oximes, and using these for the purification of ketones; 
as the methods have proved to be of very general applicability, the 
more important details may be given here. 

In preparing oximes the main practical advance consisted in 
avoiding the use of water other than that possibly contained in the 
solvent alcohol ; the quantity of solvent then necessary is, as a rule, 
greatly diminished, whilst the use of sodium acetate precludes the 
possibility of any appreciable hydrolysis or transformation of the 
oxime formed. 

The ketone is dissolved in at least three times its weight of spirit 
of 94 — 100 per cent, strength, the quantity and percentage of 
solvent depending mainly on the solubility of the ketone in the 
boiling solvent. To the hot solution is added 1 to IJ molecular 
proportions of solid hydroxylamine hydrochloride, and then at once 
excess of anhydrous sodium acetate ; sodium chloride separates, but 
the whole is heated (at a temperature somewhat below that likely 
to cause bumping) until a drop of the solution, added to about 
t c.c. of 10 per cent, sodium hydroxide, gives a clear solution 
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with no odour of ketone. The whole is cooled, evaporated, if 
neceesary, in cases where the ketone is sparingly soluble, and the 
bulk of sidvent therefore considerable, mixed with water, and the 
oxime removed by filtration or by extraction with light petroleum 
or ether. Nearly quantitative yields have been obtained with most 
aimple ketones experimented with, and such compounds as camphor- 
oxime are prepared much more easily and economically by this 
process than by those usually recommended. Crosslcy and Benouf 
found that a modification of this method gave good results with 
dimethyldihydroresorcin (compare Trans., 1909, 06, 930, footnote), 
and it might with great advant.igo replace the older methods in 
nearly all cases. 

The regeneration of the ketone from the pure oxime is accom 
plished most satisfactorily as follows. The oxime is heated for 
several hours on the water-bath with 3 to 1 parts by weight of 
15 per cent, hydrochloric acid, and A to } part by weight of 
commercial formaldehyde (40 per cent.) ; the whole is cooled, poured 
into twice its bulk of water, extracted with ether, and the latter 
washed repeatedly with water, dried, and evaporated, and the 
residue purified by fractional distillation. The yields are from 
fib to 95 per cent, of those theoretically possible in all cases tried, 
with \he exception of oximes, such as that of camphor, which arc 
very prone to undergo the Beckmann transformation. 

Phenyl isopropyl ketone, purified in this m..'.iner, boiled at 217°, 
and had D'j 0'9886 (two specimens). (Found, C 811 ; H-8'2. 
Calc., C = 811; H = 8 1 per cent.) 

The lemicarbazone crystallised from alcohol in needles, melting 
at 181°: 

0 1985 gave 0-4711 CO,, and 0 1310 H,0. C:=64 7; H^-.7-3. 

CjiHijON, requires 0 = 644; II = 7-3 per cent. 

The oxime, purified by repealed crystallisation from light 
petroleum, crystallises from that solvent in transparent, lustrous, 
massive tablets, melting sharply at 94°. (Found, 0 = 73 6; H=8-l. 
Oale., C = 73'6; H = S 0 per cent.) 

Battner (Ber., 1887, 20, 206) describes the oxime as forming 
leaflets, melting at 58°, and Claus (7. pr. Chem., 1892, ^ii], 46, 480) 
gives 61°. 

The present authors, suspecting the possibility of stereoisomerism, 
have prepared the oxime in neutral solutions, in alkaline solutions 
of various strengths, and at temperatures varying from 15° to 100°, 
but in all cases the only form obtained was that melting at 94°. 
The oxime was only obtained in small plates or leaflets when the 
original ketone was contaminated with phenyl ethyl ketone, and 
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possibly ft similar causs coatributod to the rssalts of Rsttnor and 
of Claus. 

Fbenyl ethyl ketoiime was prepared, for comparison with the 
above oxime, from phenyl ethyl ketone obtained' by the interaction, 
of magnesium ethyl bromide and benzonitrilc. It had all the 
properties assigned to it by Pampel and Schmidt (5er., 1836, 10, 
2896). 


.Iction of Ethyl Nitrite on Phenyl koPropyl Ketone in Presence 
of Sodium Ethoxide. 

It has been shown that certain ketones which contain the 
complex -CHa-CO-CHK as part of a ring, although reacting at 
the ‘CHo- group when subjected to treatment with carboxylic 
esters in the presence of sodium ethoxide, are attacked by alkyl 
nitriles in similar circumstances at the -CIK group, ring scission 
taking place simultaneously probably in accordance with the follow- 
ing scheme (compare Clarke, Lapworth, and Wechsler, Trans., 1908, 
93 , 35) : 

(I) U-CO-CllK'K" + NU-OKt = R-CO-C(N0)R'K"-l-H0Kt-)-Na01it 

(3) U-CO.C{NO)iar +g^^OHor^ ' ' 

NaO.N:CR’R" + {^;SSEt 

No direct proof of the formation of ester was advanced at the 
time, and the reaction was not applied to any simple ketone. The 
following experiment confirming the above scheme was carried out 
by the present authors with highly' purified phenyl isopropyl 
ketone. 

Sodium (1'5 grams) was dissolved in about 25 c.c. of 99’5 per 
cent, alcohol, phenyl isopropyl ketone (10 grams) was then added, 
the whole being subsequently kept cold by means of ice-water 
while ethyl nitrite (5 grams) in strong spirit was slowly introduced. 
A white solid separated almost at once, and, at the end of two 
hours, was collected and identified as sodium benzoate (doubtless 
formed as above by the action of sodium hydroxide on the 
hitro.xylated ketone forming the intermediate product of tlje 
reaction). The alcoholic mother liquor was diluted with water, the 
oil which separated being removed, washed, and dried; 2 grams 
of pure ethyl benzoate, boiling at 212'>, were obtained by frac- 
tionation of this oil. 

The alkaline mother liquor was acidified and extracted with 
ether, which was then washed with water’, dried, and evaporated; 
the^residae was a mixture which was fractionated by means of 
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light petroleum. From the more soluble poitioii iu'cto.\iiiic was 
readily separated and identified. 

Some of the cost of this investigation was defrayed from a grant 
from the Government Grant Fund of the Royal Soeicty, for wliieli 
the authors desire to acknowledge their iudobteduess. 

ScaUSCK laABORATOKY, (’lIKMISTUY DKrARTNEST, 

UNIVERSITY OF MANCHE.'iVKl:. (lOLDsMITHK* COUJCOK, NKW ClUlJ‘S, S.K. 


COXIII . — ContrilmtioHs to llo- Clicuii!<trii of the 

TerjKou’n. Port X. Tin- .Ir/ioii of Ckromyl 
Chloride, Nitrous Acid, nud Nitric Acid on 
Boniylenc. 

By George Gerald Hendkrso.s and Isidor Mojiiiia IIkilbron. 

Up to the present time few of the derivatives of bornyleiie havo 
been prepared, although the interesting relalionsliip of this lerpeno 
to camphene, borneol, and camphor renders the full inve.stigalion 
hf itek chemical chaiaeter desirable. Wc liavc aecordingly begun 
to study these compounds, and the present paper contains an 
account of the results obtained by o.xhlising bornylcnc witli i hroinyl 
chloride, and by attacking it with nitrous and nitric acids respec- 
tively. 

Brcdt and Jagelki (Anmilen, 11)00, 310, 112) observed that 
camphene, on treatment with chromyl chloride, yields an additive 
product which reacts with water, giving as sole product cainphenilan- 
aldehyde, CjHij'CHO. Camphenilauic acid, C9H,5’C02H, which 
is produced by spontaneous oxidation of the aldehyde, is 
transformed into the stereoisonieric f-socainplienilanic acid when 
heated with concentrated nitric acid. Our experiments show that 
if bornylene is subjected to the aclion of chromyl chloride dissolved 
in carbon disulphide, it also yields a solid udditive product, 
C]QHjj, 2 Cr 02 Cl 2 , which reacts easily with water, but, unlike the 
corresponding camphene compound, gives two products. One of 
these, a saturated chlnro-ketone, CiqIIuOCI, which constitutes about 
65 per cent, of the whole, is apparently a derivative of camphor; 
the other is camphenilanaidehyde, a substance which has already 
been prepared from camphene in several different ways, and of 
which the formation from bornylene is of great interest. The 
aldehyde is probably mixed with a little fsocamphenilanaldehydo, 
which has been obtained from camphene in a different nianner 
(Henderson and butherlaiid, this voh, p. IDUU), because the acid 
VOL. XCIX. 6 H * 
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formed by its spoutaneoue oxidatioD i& tbe air appears to coQiain 
a small proportiou of Mocamphenilsnic acid. If, as is prdbable, 
camphenilanaldehyde has the formula given below (III), its forma- 
tion from bornylene (I) must involve a certain rearrangement of 
the latter’s molecular structure. Possibly an unstable oxide (II) 
is produced by the action of water on the additive compound, and 
at once changes to the aldehyde : 


CHj-C'Me — CH 
j (JMe, 

UH--U11 — CH 

( 1 .) 


CH,C.\Ie— CH 

I i 

CH,-CH — 
(If.) 


CHj-CMe_^ 
i CMe, 'CH-CHO 

(III.) 


It is most probable that camphenilanic and isocampbenilanic 
acids are stereoisomerides, and, as Bredt and Jagelki have shown, 
the iso-acid is produced when the other is subjected to prolonged 
heating with nitric acid, or when camphenilanaldehyde is oxidised 
with potassium permanganate. We have found that repeated slow 
crystallisations from such solvents as water, alcohol, and light 
petroleum likewise bring about the conversion of the one form 
into the other, although the process is tedious and incomplete; quite 
a number of different mixtures of the two acids which have constant 


melting points can be obtained by rapid crystallisation. Prom’ 
acetic acid, on the other hand, camphenilanic acid can be crystal- 
lised several times with little or no formation of the tso-acid. We 


have also observed that on treatment with semicarbazide hydro- 
chloride and potassium acetate in the usual manner, camphenilan- 
aldehyde yields the semicarbazone of tsocampbenilanaldehyde, 
which, when liberated by the action of dilute acids, is converted 
into the »»o acid on exposure to the air. 


For comparison with bromocamphenilanic acid, we prepared 
hiomoisocamphcnilanic acid, C»H]4Br’C02H, by converting the 
tso-acid into its chloride, Cj,H,5'COCl, heating this compound with 
bromine under pressure at about 60 °, and decomposing the product, 
the chloride of bromotsocamphenilanic acid, CjHjjBr'COCl, with 


water. If the bromiuation of the chloride is carried out at a 


higher temperature, a crystalline neutral compound, which appears 
to have the formula CuHijOBr, is produced along with the bromo- 
acid. On one occasion we used isocampheniJanic acid mixed with ta 
considerable proportion of camphenilanic acid, in the expectation 
of obtaining a mixture of the bromo-acids which might be more 
easily separated than the patent substances. The sole product, 
however, was bromotsocamphenilanic acid, and it is evident that 
during the process the chloride of camphenilanic or of bromo- 
car.iphenilanic acid must have undergone conversion into the 
corresponding derivative of tsocamphenilanic acid. 
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When heated vith aqueous sodium carbonate, broinocampheuil- 
anic acid yields the a-hydroxy-acid, camphenylic acid, 
C,H„(OH)-COeH, 

but brtnnouocamphenilanic acid behaves quite differently, being 
converted into an unsnturated acid, CdHjj-COjH. 

The chloro-ketonc, CuHijOCl, forms a seviicarbatone, which melts 
and decomposes at 234 — 235°. The chlorine in the ketone is not 
easily dispjaced, but on heating the compound with concentrated 
alcoholic potassium hydroxide under pressure at 160° it is con- 
verted into camphor, and it is slowly oxidised to camphoric acid 
by treatment with an alkaline solution of potassium permanganate. 
The compound, therefore, is a ehlorocamfhov, and possibly is 

CTl./t'Me--CO 


steteoisomeric with 3-chlorocamphor, 
at 93—94°. 


' OMe., i 
I - I 

CTipCU— CHCi 


which melts 


The formation of camphenilanaldehyde, a derivative of camphene, 
from bomylene is of considerable importance, as indicating that 
there is great similarity between the nuclei of these terpeues. The 
results of the investigation of other derivatives of these terpenes, 
whicb we hope to be able to communicate to the Society before 
long, appear to support this view. 

Results which are of importance as regards the question of its 
constitution have been obtained by subjecting camphene to the 
action of nitrous and nitric acids, and it therefore appeared of 
interest to investigate the behaviour of bornylene when attacked 
by these reagents. From camphene, by treatment with nitrous 
acid, Jagelki (/fcr., 1899, 32, 1498) obtained a crystalline nitro- 
nitrosite, Cn,Hi5(N02)(,N20}), and an oily isonitrosite, CioHie(N20j)i 
which was readily decomposed, yielding the so-called camphenil 
nitrite, CjjHu'NOjj the latter compound was easily converted into 
camphenilanaldehyde, CiqHjjO, and camphenilone, CjHi40, respec- 
tively. When treated in a similar manner with nitrous acid, 
bomylene has been found to yield several different compounds, some 
of which differ essentially in character from the derivatives obtained 
from camphene. The chief product was a crystalline nitrosite, 
C{,H]j(N 205), which proved to he bimolecular, and evidently has 
the same nucleus as bomylene, because it yields camphoric acid on 
oxidation : 


CHj-CMe-CH 

CHj-CMe-CH-NO 

1 CMejII -> 

1 CMe2 j 

CHj-CH-CH 

CH,-CH— CH-NOj 

Another product 

was a viscous liquid of 


CHj-CMe-COjH 

— >- j CMej 

CHj-UH-COjH 
a green colour, which 
6 H 2 
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owing to it* extreme instability could not be purified sufficiently lor 
analysis. It is very similar in properties to the isonitrosite preparer! 
from camphene, for example, in ito solubility in aqueous solutions 
of alkali hydroxides, and in all probability is the corresponding 
GHj-CMe-ClNOH 

bornyierte iBomtroiite, i CMe^ . 

CH-NO, 

In addition to the above, we found among the products of the 
reaction a considerable quantity of a crystalline solid, melting at 
198°, which was proved to be camphorquinone, and a very small 
amount of a colouriess, crystalline compound, which melted at 
84—85°. This substance contains nitrogen, but the quantity in our 
hands was too small to permit of its identification. 

On oxidising camphene with nitric acid. Marsh and Gardner 
(Trans., 1891, 69 , 648; 1896, 69 , 74) obtained the tribasie cam- 

CHj-C(COjH)2 

plioic (carboxyopocamphoric) acid, j GMe, . When bornyl- 

CHj-CH-COjH 

ene was oxidised in a similar inannoi', we found, as was to be 
expected, that the chief ])roduct was camphoric acid. Along, with' 
this there separated from tlic mixture of oxidation products a 
yellow, crystalline compound, which melts at 137°, and volatilises 
in a current of steam. Tliis compound proved to be a dinilrv- 
nimphane, tJ|(|H|,i(N0d., and its formation must be due to the 
addition of nitric peroxide, produced by reduction of the nitric 
acid, to some of the boniylcnc. On oxidation with dilute alkaline 
permanganate, it is readily converted into camphoric acid : 

CH.,-CMe— CH CH.-CMe— CH-NOj CH,-CMe-CO»H 

i'll i ' I I I 

j OMb,, ’ — >■ I (JMe., — >- GMpg 

tTl.,'CH — G GHj-GIl — GII-NOj GHj-CH-COjII 

On reduction with sodium and alcohol, or with tin and hydro- 
chloric acid, this dinitrocarapbane is completely decomposed, but 
alcoholic ammonium sulphide converts it into a yellow, crystalline 
substance, which is apparently not an amino-derivative, but possibly 
a mononitrocamphaue. 

Besides these substances the mixture of products was found to 
contain a very small quantity of a colourless, crystalline compound, 
which melts at about 174°, This compound, which contains 
nilrogcD, is neutral in character. 

Oiir results show that neither nitrous nor nitric acid, when used 
under the conditions described below, tends to bring about any 
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rearrangement of tlic nucleus of Imrnylene, for the proilncts are all 
typical derivatives of that hvdrocarlmii. ami not of cainphene. 

We are at present engaged in studying other derivatives of 
bornylene, and shall submit our results to the Society before long. 

Expehiuental. 

The Oiidation of Bornyleiie with Chromt/J Chloride. 

Pre-parntion find O.iidiitinn of Hnrnyltne . — Itin'nvlene was pre- 
pared from borneol, through bornyl methyl .v.snthate, essentially 
according to the metlio.1 of Tschugaelf (Uer.. 1899, 32, 3332), but 
with modifications which experience has shown to be of value. In 
the first stage of the process the best results were obtained by 
boiling a solution of 200 grama of borneol in 230 grams of dry 
toluene with the neces.siiry iptantit.y of sodium. The heating of the 
liquid was effected by tneatis of a glycerol bath, because when a 
sand-tray is used, bxal overheating and consequent charring 
through decomposition of the material are apt to oecnr, and tbero 
is considerable risk of the flask breaking. 

A 10 per tent. soluli,)ii of 100 grams of cbroniyl rliloride (2 inols.) 
‘in dny carbon disulphide was slowly added, in sirmll portions, to a 
well-cooled solution of 11 grams of bornylene (1 mol.) in the sumo 
solvent and of .similar concentration, with thorough agitation after 
each addition. The reaction proceeded smoothly, with evolution 
of heat, and a dark brown precipitate slowly settled, and was then 
collected, washed with carbon disulphide, and transferred to wide- 
mouthed bottles while still in the foriti of a pasty mixture with 
some of the solvent. The mass was ad<led, in small quantities at a 
time, to ice-cold water containing a littio sulphurous acid, and the 
mixture vigorously shaken after each addition until the solid was 
completely decomposed, with the result that an oily substance 
separated from the aqueous solution. The oxidation product was 
extracted by repeated agitation of the mixture with carbon disul- 
phide, and the extract was well washed with water, dried with 
calcium chloride, and heated to expel the carbon disulphide. The 
yield is very good, little or no resinification taking place. 

• The additive compound, C'||,H,g,2Ci02C'l2, thus obtained from 
bornylene is, when in the dry state, a light brown powder. It is 
extremely hygroscopic, and decomposes on exposure to moist air, 
forming a dark green liquid with a sweet odour. 

Separation and Identification of Camphenilanaldehjde . — The oily 
liquid obtained from the additive product was well mixed with a 
saturated solution of sodium hydrogen sulphite, with the result that 
after some time a crystalline " bisulphite compound ” separated in 
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very srcall, colourless plates. Ether was added in order to extract 
the substance which had not reacted with the bisulphite, and the 
ethereal solution was separated and treated with fresh quantities 
of the reagent until no more of the bisulphite compound was 
formed. The crystals were collected, and washed with alcohol and 
with ether, and the aqueous filtrate was extracted with ether, this 
ethereal solution being added to the first. The bisulphite compound 
was mixed with aqueous sodium carbonate, and heated with steam, 
and the aldehyde which solidified in the receiver was collected, 
quickly dried by pressure in porous paper, and distilled in an 
atmosphere of dry carbon dioxide. In this way the aldehyde was 
obtained in colourless crystals, with a strong odour. It melted at 

7 ] 72°, boiled at 192 — 193° under atmospheric pressure, and was 

quickly oxidised on exposure to the air. Its semicarhazone was 
prepared, and purified by crystallisation from methyl alcohol, from 
which it separated in lustrous, pearly leaflets, with the melting 
point 191 — 192°. (Found, C--631; H=9'l; N = 20’3. Calc,, 
('- C31 ; TI-91 ; N -"O'l per cent.) 

As the properties of this aldehyde from bornylene appeared to be 
identical with those of Bredt’s eainphenilanaldehyde, we prepared a 
quantity of the latter from camphene for purposes of comparison^ 
and converted some of it into its semicarhazone. (Found, N = 20'2.) 

This somicarbazone melted at the same temperature as that 
prepared from the aldehyde obtained from bornylene, and the 
melting point remained unaltered when the two compounds were 
mixed. In short, bornylene, when o,xidise<l with chromyl chloride, 
yields the same aldehyde as camphene does when similarly treated. 

We observed also that the semicarbazones prepared from cam- 
plienilan- and isocamphenilan-aldehydes, as also a mixture of the 
two, have the same melting point. To clear up this point we 
decomposed some of the semicarhazone prepared from camphenilan- 
aldchyde by warming it with the calculated quantity of dilute 
sulphuric .acid, and found that the liberated aldehyde was wholly 
oxidised to isocamphenilanic acid on exposure to the air. Hence 
it appears that the product of the action of semicarbazide hydro- 
chloride on eainphenilanaldehyde is the semicarhazone of isocam- 
phenilanaldchyde — a result which is not surprising, because the t^o 
aldehydes are almost certainly stereoisomerides. 

Camphen'ilanic and isoCamphenilanic Acids . — The aldehyde 
obtained from bornylene was exposed to the air for some time, and, 
after o.xidation appeared to be complete, the acid formed was 
separated from any unchanged aldehyde by means of aqueous 
sodium carbonate. Acidification of the alkaline solution produced 
an oily precipitate, which soon solidified, and was then collected. 
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washed with water, and dried. A melting-point determination 
showed that, whilst the bulk of the product was camphenilanic acid, 
a small proportion of an acid of higher melting point was also 
present. By fractional crystallisation from somewhat diluted acetic 
acid the camphenilanic acid was obtained in crystals melting at 65° ; 
the other acid separated from light petroleum or from dilute alcohol 
in colourless prisms, which melted at 118°, and in all other respects 
was exactly similar to tsocamphenilanic acid. Analysis established 
ite identity. (Found, C = 71-6; H = 9-3. Calc., C = 71'4; H = 9.5 
per cent,) 

Having accumulated a quantity of camphenilanic acid, we 
endeavoured to convert it into its isomeride by crystallisation from 
different solvents, and found that when repeatedly crystallised from 
water, alcohol, or light petroleum, camphenilanic acid is gradually 
transformed into i.mcampheuilaiiic acid. For example, a specimen 
of the former acid which melted at 65°, after one crystallisation 
from water melted at 70°, and after a second at 86°. Tim process 
is tedious and unsatisfactory owing to the tendency of the two 
acids to form mixtures of constant melting point, and the consequent 
difficulty in separating them. isoCamphenilanic acid is not formed 
#fhen camphenilanic acid is crystallised from glacial acetic acid, nr 
heated at a temperature above its melting point for several days, 
or exposed to ultra-violet liglit. Brodt showed that the fso-scid is 
produced when camphenilanic acid is boiled with concentrated nitric 
acid, but according to our experience some of the latter remains 
unaltered, even when the heating is prolonged for a fortnight. A 
mixture of the two acids was also obtained wlicn caTuphenilaii- 
aldehyde was oxidised with an alkaline solution of potassium 
permanganate. A comparatively simple method of obtaining 
fsocaraphenilanic acid is to convert camphenilanaldehyde into the 
semicarbazone. to decompose this compound with dilute acids, and 
to allow the fsocamphenilanahlehyde l.lms prfKluccd to undergo 
oxidation in the air. 

Preparation of Bromohoeiimphemlnnic Arid and of the Vnmlur- 
ated A citl CjHu'CO.^H. — The chloride, of isocamphenilanic acid, 
CjHjj'COCl, was prepared by adding the acid in small portions to 
a mixture of the calculated quantity of phosphorus pentaehloride 
with light petroleum, heating under a reflux condenser until the 
reaction was completed, and finally distilling fractionally under 
diminished pressure. The chloride is a colourless, oily liquid, with 
a not unpleasant odour, which boils at 118°/25 mm., and rapidly 
decomposes in moist air, with formation of fsncamphenilanic acid. 
By heating in a sealed tube for several hours at about 60° with a 
slight excess of bromine it was converted into the chloride of bromo- 
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uoeamfhrmlame n'id, C,H;,Br*COCl, which i* alao a heavy, vincous 
liquid, and ia decomposed by water, giving bromoisocamphenUanif 
add, CaH|,BfCO,H. The chloride was poured into water, and the 
mixture well stirred until the oily chloride was completely converted 
into the crystalline acid, which was collected, washed with water, 
and purified by reerystallisation, first from dilute methyl alcohol, 
and finally from light petroleum. The acid forms small, colourless 
prisms, which melt at 201 — 20o°. It is readily soluble in alcohol, 
ether, or light petroleum, but almost insoluble in water : 
gave O l'mO AgBr. Br = .12'6. 

Ci^IIijOoBr requires Br = 32'3 per cent. 

In the first preparation of bromoinocamphcnilanyl chloride the 
mixture was heated in a sealed tube at 100° for about twenty-four 
hours. On treatment of the product with water, a mixture of 
bromoirocamphenilanic acid with a considerable proportion of a 
lu ulral compound, CjdlfisOBr, was obtained. This substance crystal- 
lises from methyl alcohol in minute, colourless needles, which melt 
at. 182°. It is sparingly soluble in methyl alcohol, readily so in 
ether or light petroleum, and insoluble in water and in aqueous 
arliitiotis of sodium carbonate or sodium hydroxide; 

0 207C gave 0'1687 AgBr. Br = 34'6. 

C|(|H,.,OBr requires Br=34'6 per cent. 

With the object of preparing the corresponding hydroxy-deriv- 
ative, bromo/jiocamphenilanic acid was warmed for about three 
liours on the water bath with aqueous sodium carbonate, From tlie 
solution, on cooling, a rather sparingly soluble sodium salt crystal- 
lised out. The salt was dissolved in water and decomposed by 
addition of dilute sulphuric acid, and the precipitated acid was 
purified by crystallisation from dilute methyl alcohol. Examination 
of this substance proved it to be, not the expected hydroxy-acid, 
but an unsaturated acid of the formula CgHjj-CKDgH. It crystallises 
ill fine, lustrous plates, melts at 147°, is readily soluble in alcohol 
or ether, but insoluble in water, and volatilises in a current of 
steam. It immediately reduces an alkaline solution of potassium 
permanganate in the cold : 

0 18,5.') gave 0-4878 COj and 01480 H3O. C=71-7; H = 8-8. 
t-ioHiiOo requires C = 72-2; H = 8-4 per cent. 

The sodium salt, CgHjg'COjNa, separates from water, in which it 
is not very readily soluble, in beautiful, silky plates. 

Sfpuratwn of the. Chloro-ketone, C,oH,jOCl.— The ethereal solu- 
tion of the oxidation product, from which the aldehyde had been 
removed by treatment with sodium hydrogen sulphite, was washed 
siu. pssiyely with aqueous sodium carbonate and with water, and 
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dried. The ether was removed by distillation, the residue heated 
in a current of steam, and the yellow solid, which coudeused in the 
receiver, collected and pressed on a porous plate to remove traces 
of oily matter. Purification of this substance by crystallisation was 
difficult, owing to its great solubility in all the usual organic 
solvents, and the method finally adopted was repeated fractional 
precipitation with water from a solution in glacial acetic acid. Once 
partly purified in this way the substance can be crystallised from 
dilute alcohol. When pure it forms minute, colourless crystals, 
which melt sharply at 16.5'^, and have a faint., pleasant odour. It 
is extremely volatile in steam, but dcconipiwes on distillation, even 
under diminished pressnre. Its solnhility in organic solvents is 
very great, but it is insoluble in water. It has the character of a 
.saturated ketone, readily forming a scniicarbazono, but resisting 
oxidation : 

0-2218 gave 0-5230 CO, .and O IGIO H.,0. C-OI .3; 11 8 1. 

0-163G „ 0-1256 AgCI. Cl-^^IOO. 

CjoHijOCl requires 0-^61 3; II 81 ; l’l--10 0 )ier cent. 

The semieai h(i:oiie of the rlihiro-krliinr, 

c,oH,jCi:n-nit-co-nti.,, 

•which was prepared in the nsu-il way, crystallises fi-oni dilute alcohol 
in small, colnurless prisms. It is fairly readily soluble in alcohol, 
and melts at 234 — 235®, beginning to decompose a little below this 
temperature ; 

0-1850 gave 28-G c.c. Nj (moist) at 14° and 758 mm. N — lS-2. 

CjiIIigONgCl requires N= 17 3 per cent. 

The chloro-kctonc was found to be slowly oxidised by potassium 
permanganate in alkaline solution. After heating on the water- 
bath for two days, the excess of permanganate was reduced with 
sulphurous acid, the precipitated manganese dioxide removed by 
filtration, and the filtrate concentrated to small hulk. On addition 
of dilute sulphuric acid a crystalline acid wa.s obtained, and was 
collected and recrystallised from hot w.ater. The purified acid 
melted at 187°, and in other respects resembled camphoric acid. Its 
identity was established by heating it at a temperature above its 
melting point in a current of carbon dioxide, distilling the product, 
and recrystallising the distillate from alcohol. The crystals melted 
sharply at 221°, the melting point of camphoric anhydride. 

The removal of chlorine from the ketone was difficult, and 
attempts to effect this by heating it with silver oxide in alcoholic 
solution and by treatment w’ith sodium and alcohol proved fruitless. 
The end was attained by heating 5 grams of the ketone with a 
concentrated alcoholic solution of 2 grams of potassium hydroxide 
in a sealed tube for seven hours at 150 -160°. The alcoholic 
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solution was mixed with water and agitated several iiinea with 
ether, and the ethereal extract was washed with water, dried, and 
distilled to remove the ether. The residue was heated in a current 
of steam, and a crystalline solid separated from the distillate, which 
in all respects was indistinguishable from camphor. The solid was 
converted into a scmicarbaione, which after crystallisation from 
methyl alcohol melted at 236°, the melting point of camphoisemi- 
carbazone, and from which, by treatment with dilute sulphuric acid, 
a specimen of camphor, melting at 174°, was regenerated. 

ifrom these results it is evident that the chloro-ketone is a chloro- 
camphor, di/Terent from any hitherto described. 


The Action of Nitrout Acid on Bomylene. 

Preparation of the Xitrosite . — Glacial acetic acid was added very 
slowly, in small quantities at a time, to a concentrated aqueous 
solution of 100 grams of sodium nitrite, on which rested a concen- 
trated solution of 100 grams of bornylene in light petroleum. The 
mixture was gently warmed on the water-bath under a reflux 
condenser, with occasional agitation, for about an hour, and then 
left for twenty-four hours at the ordinary temperature. During, 
this time crystals of the nitrosite slowly separated at the suVface 
of the aqueous layer, the light petroleum acquiring, first a blue, 
then an intense green, and finally, at the end of the reaction, a 
yellow coloration. The petrolc\im solution was removed, and 
repeatedly treated in tho same manner with fresh quantities of 
sodium nitrite and acetic acid until the odour of bornylene had 
disappeared. This method gave better results than prolonged 
treatment of bornylene with nitrous acid in one operation. The 
crystals of the nitrosite were separated from the aqueous solution by 
filtration through glass wool, thoroughly washed with water, alcohol, 
and ether successively, and purified by crystallisation from acetone. 
From this solvent the nitrosite separates in beautiful, silky needles, 
which, when quickly heated, melt sharply at 163°, forming a bluish- 
green liquid, v.h.ich decomposes with violent gas evolution. It is 
readily soluble in acetone, glacial acetic acid, benzene, or chloroform, 
but very sparingly so in alcohol or ether, and is insoluble in water 
or aqueous solutions of alkali hydroxides or hydrochloric acid. The 
solutions have a characteristic blue colour. The nitrosite is not 
decomposed by alkali hydroxides or concentrated hydrochloric acid, 
even when heated : 

0-2044 gave 0 4176 CO, and 0-1470 H„0. 0=55 7; H = 8 0. 

0 2055 „ 24 c.c. N, (moist) at 13-2° and 740 mm. N = 13-4. 
tV'HieOjN, requires C=56-6; H = 7-.5; N = 13-2 percent. 
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Determinations of the molecular weight by the ebullioscopio 
method in acetone solution gave the following resulU : 


Sqbstance 

Solvent 

M.W 


(grains). A'. 

0**21d6 

17-47 OO.S" 

-i:V2 

0-4291 

i;-47 0-118' 

:ir.s 

0'649r. 

17-47 0-ias' 

t’loHuOjN. rhinites 



These results indicate that the substance is bimoleonlar, the fall 
in the molecular weight iu the later determinations being possibly 
due to a slight decomposition of the complex molecule on continued 
heating of the solution. The hiinole^uilar form may be represented 
thus: 

CHj-CMe— CH — (JH-CMe-Oli, 

i CMe,, i I CMe., 

I I I ■ ' 

CHj-CH — CH-NOj NOj-HC— Cn — Clf., 

The nitrosite, on oxidation with a wuiiii dilute iilkaline solution 
of potassium permanganate, yields an acid, which melts at 187'', 
and in all other respects is identical with camphoric mid. 

Separation of the isoXitrosile . — ^Thc light ])ctrolcimi, from wliich 
*the nitrosite had separated, was rcpc.atcdly agitated with concen- 
trated aqueous potassium hydroxide iiiitil nothing more p.-isscd into 
solution, and the red alkaline liquid was diluted with water and 
acidified with hydrochh>ri(^ acid, care hciiig lakcn to keep the 
mixture cool. Tile liquid was repeatedly agitated with ether, the 
ethereal extract washed with water and dried, and, after removal 
of the ether by distillation, the if^iiitrosite was obtained as a viscid, 
oily liquid, with a green colour and a pleasant odour. It is an 
extremely unstable substance, decomposing with violent evolution 
of gas when heated, even under greatly diininishi d pressure. It 
dissolves in aqueous solutions of alkali hydroxides, and the alkali 
derivatives are extremely readily soluble in all solvents. A small 
quantity of the potassium salt, probably was obtained 

as an orange-coloured powder by the action of potassium ethoxide 
on a solution of the isonitrosite in dry benzene. Attempts to prepare 
products of hydrolysis and of reduction of the isonitrosite were 
unsuccessful, as in each case tlie substance was apparently com- 
pletely decomposed; yet its close resemblance to the corresponding 
Monitrcisite prepared from camphene lenils probability to the 
conclusion that this compound is bornylene isonitrosite. 

Separation of Cnmphorquinone . — After extraction of the isonitro- 
site by aqueous potassium hydroxide, the petroleum solution was 
well washed with water, dried, and, after removal of the light 
petroleum by distillation, the residual yellow oil was fractionated 
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undrr diminished pressure. The meet volatile fraction consisted of 
some bomylciie which had escaped attack, and the second fraction, 
which was small in quantity, had a strong odour of camphen'; the 
last fraction, which had a deep yellow colour, deposited some crystals 
on keeping. After removal of these crystals, the yellow, oily liquid 
which remained was placed in the ice-chest, when it gradually 
solidified, and after purification by crystallisation from light 
petroleum was obtained in delicate needles, of a deep yellow colour 
and with a strong odour, which melted sharply at 197 — 198°. It 
is readily soluble in organic solvents, and sparingly so in hot water; 
it volatilises very easily in a current of steam, and sublimes readily 
at a low temperature. In all these respects it is identical with 
camphorquinone. The aqueous solution, from which the crystals 
of nitrosite had been separated by filtration, had a deep yellow 
colour, and also yielded some camphorquinone. 

The crystalline solid, which separated from the distillate of crude 
camphorquinone, melted at 70 — 80°, and was evidently a mixture 
of the latter with some other substance. By repeated crystallisation 
of this mixture from methyl alcohol this compound was obtained 
in colourless prisms, wliich melted at 84 — 85°. It is sparingly 
soluble in water, and readily so in organic solvents. Analysis gave 
results which indicated that the substance might be boruylenc 
nitrite, but we were unable, from lack of material, to confirm this. 
On treatment with alkali it yields a substance which resembles 
camphor; 

019S4 gave0'48GG CO. and 0T774 HgO. C=66-9; H = 9 9. 

0 1472 „ 9-95 c.c, N, (moist) at 24° and 777 mm, N = 7-7. 

CijHjjO^N requires C = 6G'2; H = 8’3; N = 7’7 per cent. 


The Action of Nitric Acid on Bomylcne, 

Separation of Dinitrocamphane . — Forty grams of bornylene were 
wanned on the water-bath under a reflux condenser with about 
500 c.c. of 30 per cent, nitric acid. Vigorous action took place, 
nitrous fumes being svclved in quantity, whilst owing to the heat 
of the reaction some of the unattacked bornylene volatilised into 
the tube of the condenser. After about an hour, when the first 
action had ceased, the flask and its contents were allowed to cool, 
and a further quantity of 270 c.c. of nitric acid (D I'd) was added 
very gradually in small portions at a time. Care must be taken at 
this stage, for if too much of the strong acid was added at once 
oxidation took place with almost explosive violence. During this 
part of the process the bornylene which had volatilised was 
attacked by the nitric acid and the nitrous fumes, and washed back 
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into the flask. After ail visible action had ceased, the solution 
was boiled in order to expel nitrous fumes, and left for twelve hours 
at the ordinary temperature, when a mass of crystals was deposited. 
The crystals were separated from the strongly acid liquid by filtra- 
tion through glass wool, well washed with water, and dried in 
porous paper. Inspection revealed the presence of two substances 
in the product, some of the crystals being yellow and others colour- 
less. The colourless crystals were found to be soluble in aqueous 
sodium carbonate, and therefore the mixture was warmed with 
excess of this reagent and the alkaline solution repeatedly shaken 
with ether, in which the yellow substance <li5solv6d. The ethereal 
solution was washed with water, dried, and, after removal of the 
ether by distillation, a yellow, oily subst.anco was obtained, which 
became crystalline on keeping. After purification by crystallisation 
from methyl alcohol, this substance, 1 :2~diintrucamp!uine, had the 
form of long, slender, pale yellow needles, which melted at 137“ 
without any signs of decomposition. It is readily soluble in ether 
or chloroform, moderately so in methyl or ethyl alcohol, and 
insoluble in water or acids. It dissolves to a small extent in hot 
solutions of the alkali hydroxides, imparting a deep yellow colour 
to the liquid. It volatilises slowly in a current of steam. Towards 
bromfne or potassium permanganate tho compound is inactive, 
being evidently saturated. The yield was about per cent, of the 
bornylene taken. Analysis showed that it had the composition of 
a dinitrocampliano : 

0 21333 gave (1-3910 CO; and 0-1320 Jl.,<i. 0-32-6; II 7-2. 

0'2363 „ 26-4 c.c. (moist) at 10° and 737 mm. N~]2-4. 

C|nH]f,0(N2 requires 0 = 52 0; H:--7-0; N 12 3 per cent. 

When warmed with a dilute alkaline solution of potassium per- 
manganate, the yellow crystals of the dinitrocamphane were gradu- 
ally oxidised, and passed into solution. After tho oxidation was 
completed, the preripitated manganese dioxide was removed by 
filtration, the filtrate acidified, and the arid which separated 
collected and crystallised from boiling water. It then melted at 
187°, and was proved to be camphoric acid by conversion into 
camphoric anhydride, melting at 221°. 

. The ready oxidation of the substance to camphoric acid, and the 
results of analysis, prove that it has the bornylene or camphane 
structure, and is in all probability a dinitrocamphane, but attempts 
to prepare the corresponding diamiiioderivative were unsuccessful. 
When sodium and alcohol or tin and hydrochloric acid were used as 
the reducing agent, complete disintegration of the molecule took 
place, gaseous fatty amines being evolved, and no definite product 
was obtained. Reduction with ammonium sulphide, on the other 
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hand, yielded a well-characterised compound. The dinitrocamphane 
was dissolved in alcohol, the necessary quantity of a concentrated 
solution of ammonia added, and hydrogen sulphide passed into the 
solution for some time. During this operation the liquid, previously 
almost colourless, acquired a dark red colour. The solution was 
then boiled for half an hour, altered to remove precipitated sulphur, 
and left to cool, when crystals of a deep yellow colour separated. 
After rccrystallisation from alcohol, the new compound was obtained 
in minute, hard prisms of a canary-yellow colour, which melt at 

jgg 198°. It is only sparingly soluble in alcohol, and insoluble 

in water, but dissolves readily in ether. The quantity at our 
disposal only permitted of a nitrogen estimation. The result 
suggested that the new compound may be a mononitrocamphane, 
but it remains to be proved whether or not this is the case : 

0-20116 gave 13'5 c.c. N, (moist) at 19° and 763 mm. N = 7’7. 

CijHjjOoN requires N = 7'6 per cent. 

Seporaiiott of Coffiphottc Acid, — -As already stated, colourless 
crystals of an acid separated along with the dinitrocamphane from 
the acid solution in which the bornylene had been oxidised, and 
were removed by treatment of the mixture with aqueous sodium 
carbonate. A further quantity was obtained from the acid mother 
liquor, which was subjected to steam distillation in order to remove 
a little dinitrocamphane which remained in solution, rendered 
alkaline by addition of excess of sodium carbonate, and agitated 
with ether, which dissolved a little of a substance which separated 
when the acid was neutralised. The mixed alkaline solutions were 
concentrated, and on acidification yielded a large quantity of an 
acid. After rccrystallisation from water the acid melted at 187°, 
and its identity with camphoric acid was proved by analysis. 
(Found, C = 60 2; H = 81. Calc., C=60 0; H = 8’0 per cent.) 

The ethereal solution of the substance extracted from the alkaline 
liquid was washed and dried, and after removal of the ether a 
viscous, oily substance remained. This was distilled under 
diminished pressure in an atmosphere of dry carbon dioxide; con- 
siderable dccomposilion took place, but a portion which distilled at 
180 — 185°/ 25 ram. solidified on cooling to a yellow mass. After 
repeated crystallisation from light petroleum the compound was 
obtained in the form of minute, colourless needles, which melted at 
about 174°. It is very readily soluble in alcohol, ether, or acetone, 
somewhat sparingly so in light petroleum, and insoluble in water, 
alkalis, or dilute mineral acids. The yield of this compound is 
extremely small, and from several different preparations only 
enough for one analysis was obtained, according to which the 
compound contains C.-71, H=10, and N = 6'7 per cent. 
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CCXIV . — The Constitution of Camphcnc. 

By Geobgb Gerald Uendekson and IsiDou Mobhis Heilbbon. 

Thebe is still room for difference of opinion regarding the cohstitu- 
tion of camphene, but this at least is certain, that the formula 
originally assigned to this terpene by Bredt is in reality that of 
the closely related bornyleno (I), aa is shown by the formation of 
the latter from borneol (II) through honiyl methyl xanthate, and 
by the ease with wliich it is converted into camphoric acid by 
oxidation. There can also be little doubt th.at the nuclei of 
camphene and boruylene, although to a large extent similar in 
structure, differ from one another more widely than, for example, 
in the position of a double linking, because, among other reasons, 
it has been observed that, on reduction by the contact method of 
Sabatier and Sendcreus, bornylcne readily yields camphaue, wliilsl 
camphene is converted into a dihydro-ilerivative wliich is quite 
different from camphaue (Henderson and Pollock, Trans,, 1910, 
97, 1620). It is generally agreed that bornylcne is the, normal 
product from borneol, and therefore that the foniiatioii of cainplionc 
from this alcohol is attended by a certain structural rearrangement. 

From camphene, by the action of chromyl chloride, Bredt and 
Jagelki {Annalen, 1900, 310 , 112) obtained an additive compound 
which on treatment with water gave only one product, cainphcnilaii- 
aldehyde (V). From the corresponding acid an o-hydroxy-deriv- 
ative, camphenylic acid (VI), Avas prepared, and from the latter, by 
oxidation, the ketone camphcnilone (VII), which so closely resembles 
camphor both in physical and in physiological properties. By 
means of an entirely different oxidising agent, hydrogen peroxide, 
Henderson and Sutherland (this vol., p. 1539) recently obtained 
from camphene a mixture of oxidation products, the chief of which 
were isocamphenilanaldehyde (which is almost certainly a stereo- 
isomeride of camphenilanaldchyde), camphenilone, and an acid, 
Cj 0 Hii;O 2 , isomeric with fsocamphenilaiiic acid, into which it is trans- 
formed when heated with acetic anhydride. Camphene has also 
been converted into camphcnilanaldehyde or camphenilone respec- 
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tively id other direct and eimpte waysj thua^ when camphene nitrite 
(Vni) is hydrolysed, it yields the aldehyde, through rearrangement 
of the unsaturated alcohol (IX), which is the direct product of 
hydrolysis, while caniphenilone is produced when the nitrite is 
treated with a dilute solution of potaesium permanganate (Jagelhi, 
Dcr., 1899, 32, 1498). Further, in the course of an elaborate: 
investigation of the products obtained by osidising camphene with 
a dilute aqueous solution of potassium permanganate, Moycho and 
Zienkowski (dnnufen, 1905, 340, 17) prepared camphene glycol 
(IV) in considerable quantity, and showed that this compound must 
contain two hydroxyl groups, although it only yields a mono- 
benioate, and that all its reactions point to the formula, 
C,H,i:C(OH)-Cll2*OH. 

They found that camphenilanaldehyde was formed from the glycol 
under such conditions that no structural rearrangement would take 
place, and therefore that the linking of the carbon atoms in the two 
compounds is the same. Camphenylic acid and camphenilone were 
idciitifieil among the other products of the oxidation of the 
tamphcnc, and were also prepared from the pure glycol b| treatment 
with permanganate. Moycho and Zienkowski consider that their 
results prove conclusively the presence of the group >C 1 CH 2 in 
the molecule of camphene, and this view is supported by the 
observation of Balbiaiio and Pivolini (Ber., 1903, 36, 3375) that 
camphene yields an additive compound when treated with aqueous 
mercuric acetate, whereas, according to these observers, the presence 
of a -CHICII' group would lead to the formation of an oxidation 
product. 

The formation of camphenilanaldehyde from camphene by such 
different methods as those quoted, indicates that the central nucleus 
and the mode of attachment of the side groups in each of the two 
substances are identical. Deffnite proof of this has been given by 
Seraraler (Ber., 1909, 42, 346, 962), who converted the aldehyde 
into an enof-acetate, reduced the latter to camphenilyl alcohol, 
prepared the corresponding chloride, and from this, by treatment 
with sodium and alcohol, regenerated camphene. It is also known 
that camphenilone has the same nucleus as camphene, for not only 
is it produced when the hydrocarbon is oxidised with potassium 
permanganate, or with hydrrgen peroxide, or with moist ozone, but, 
in addition, the direct synthesia of camphene from camphenilone, 
through methylca^phenilol, has been effected by Moycho and 
Zienkowski (jSer., 1905, 38, 1061). 

The formation and relationships of the derivatives mentioned 
above can be explained if the constitution of camphene be repro 
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CH,-CU— CMe., 

I I 

seated by the formula j OH, .This formula wa,x suggesUil 
CH,-OH— CX’H, 

by Wagner as the result of his study of (he alcohols boriiool and 
uoborneol, which, as corresponding with bornyleno and caiiipheiic 
respectively, were Mieved to have quite different structures. But 
although borueol is a secondary, and uaborneol apparently a 
tertiary alcohol, it seems difficult to reconcile the view that their 
nuclei are entirely different with the facts that tsubomeol on oxida- 
tion yields camphor, a ketone with the same nucleus as burneol, 
that under suitable conditions camphene can be obtained from 
bomeol, and tliat isnborneol is converted into the sodium derivative 
of borueol when heated with sodium in xylene solution. If camphene 
had the constitution expressed in Wagner's formula, or in iho 

CHj-CH— CJfe., 

11 1 ■ 

formula CH., ClI , which has been lentalively proposed by 
OHo-CH— tin 

Asclian in a recent paper (AnniUen, 1910, 376, 336), its formation 
from borueol would involve a greater rearrangement of the molecule 
than seems probable from the facta already quoted, and, moreover, 
observations recently made in this laboratory (Henderson and 
Heiibron, this vol., p. 1887; indicate that the molecular structure 
of camphene is closely related to that of bornylene. It has been 
found that, on treatment with chromyl chloride, bornylene gives an 
additive product, from which, by the action of water, excellent 
yields of two substances are obtained. One of these, a chloro-kctono 
of the formula CijtfjjOCI, appears to be a chlorocamphor, while the 
other is a derivative of camphene, being, in fact, camphenilan- 
aldehydn If the formula of the aldehyde is that given below, the 
formation of this camphene derivative Trom bornylene can bo easily 
understood, for it is only necessary to assume that when the 
additive compound reacts with water a substance of the type of an 
oxide is formed, which by a slight rearrangement passes into the 
aldehyde : 

CHj-CMe— CH CHj-CMe— CHj-CMe-, 

[ CMe, ;j I UMe, | .0 -> | CMe, ^CH-CHO 

GHj-bH — CH CH,-CH — OH^ CH,-CH-/ 

Bofayleiie. Camphciiilanalffi'liydc*. 

Such a rearrangement of the bornylene molecule is insignificant 
compared with that which would be involved if camphene were 
constituted as represented in the formuise of Wagner or of Aschan. 

VOL. XCIX. 6 I 
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Tfaeie resulU lead to the conclosion that M regards the greater 
part of their respective molecolea, namely, the residue, 

CH,-CMe- 

I < 

I CMe^ , 

camphene and bornylene are identical. SuppoH is given to this 
conclusion by the fact that camphene resembles bomyl chloride, 
which also contains this residue, in yielding camphor on oxidation • 
with chromate mixture, and also, to a less extent, by the observation 
of Marsh and Gardner (Trans., 1891, 69 , 648; 1896, 69 , 74) that 
camphene is oxidised by moderately dilute nitric acid to camphoic 
(carboiyapocamphoric) acid, which on heating loses carbon dioxide 
and forms apocamphoric acid, which has been synthesised by 
Komppa {Ber., 1901, 34 , 2472) : 

CHj-C(COjH)j CH^-CH-COjH 

j CMe, — > I CMej 

UH,-UH-COjH CHj-CH-COjH 

Tlio relationship of all the derivatives of eamphene, which have 
been mentioned above, to the present hydrocarbon and to .each' 
other can be stated very simply, as is shown in the scheme on 
p. 1905, on the assumption that camphene has the formula (III), 
which was originally proposed by Semmler, and which we consider 
to bo the best expression of the known facts. 

It must be noted that wheu camphene from isoborneol is oxidised 
with an alkaline solution of potassium permanganate, the chief 
product is (he isomeride of camphoric acid, known as campheno- 
caniphoric acid, and thet some of this acid is also produced when 
nitric acid is used as the o.xidising agent. It is known that camphene- 
camphoric acid is not an oxidation product of camphene glycol or 
of camphylic acid, but it has not yet been demonstrated that its 
constitution is different from that of camphoric acid. If it prove 
to be the case that these acids are differently constituted, and if 
at the same time it is assumed that camphenecamphoric acid has 
the same nucleus as camphene, the formation of this acid cannot 
be understood if either the formula given above (III) or Wagner’s 
formula for camphene be adopted. The same difficulty arises in 
connexion with the acid, 0,oHi„02, obtained by Henderson and 
Sutherland on oxidising camphene with hydrogen peroxide There is 
uo evidence, however, that the nuclei of camphene and of camphene- 
camphoric acid are identical. On the other hand, it is not at all 
improbable that camphene may undergo molecular rearrangemmit 
to some extent under the inffnence of such reagents as an alkaline 
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IMS 


CH,OM«— OH 
CMe, 


CH,-CMe— CH/CSlu- 


"11 

OH,-CH — UH 
(I.) 


— I CM<*j ^ 

t’H.-CH — iH. OH,'CU- 

(II.) 


llli.) 


CHj-CMe-^ 

C,„H,„2(.'rO.Cl, I CMPj \c(OU) CUj‘()11 

CH5OH- 

1 

CH./CMe hOH/CMi'-^ 

(;Mo. '^(.'X'll-Oll >i (\Mu, Vn'Oltl) 
CHj'Cll- " OHj-OII- 

f (IX) I IV. 1 

; NcrcH-oNo 

] (VI!I.J 

! ()Mo.; \uO I (')Mi', ^(J(I)H)-IJ(),,II 

(VII.) ■ (V).) 


boluUoii uf poUssiulu poruiaiigaiialo or hot nitric acid, and this 
appears to us a probable explanation. 

The coniititutioii of jsobornool is still uncertain, but it appears to 
be dchnitcly proved that methyleainphenilol (X), the alcohol which 
is obtained from campheoilono by means of magnesium methyl 
iodide, is different from Moborncol. I’or tho latter wo suggest the 
formula below (XI), for if this is its constitution it is not difficult 
to understand the conversion of isobomeol into campheue, 
bornylene, borneol, or camphor respectively; at any rate, the 
rearrangement which would accompany such changes would be 

CHj-CMe-.^ 

j (IMej \c(OH)-OH, 

11 (X.) 

CHj-CMe-^, CHj'CMe--.^ 

I CMej \c:CHj := | CMe.^ ^CH-CH, 

CHj-CH-X CH,-C!(OH)'' 

(XI.) 


6 I 2 
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inacli 1 m< profound than that which would be involved if camphene 
had the constitution represented by any of the other proposed 
formuhe. 

(.'llKUIblUY DePAkrUKKT, 

ThK \SI} W’fiil’ OP sSov/TLA.Mlp TrC'HMOAI, COLLBGlia 


(.'(,'XV . — Tiif .Ittioii of Chlorine on Alkalis and oj 
(.'arijou Dioxide on Bleaching Powder. 

By Robert Llewellvh Taylor. 


In a former paper (Trans., 1910, 97, 2541) I stated my conclusions 
that the action of chlorine on alkalis, like that of bromine and of 
iodine, is a reversible one, and that the action of carbon dioxide 
on bleaching powder and similar substances is like that of other 
acids, the carbonic acid decomposing both the hypochlorite and the 
chloride. 


These conclusions a.ra controverted by S. E. Higgins (this voL, 
p S58), and it appears to be necessary to reply to some of his 
criticisms. 

I had pointed out that if the action of chlorine on alkalis is a 
revcrsiblo one, the action would be reversed either (o) by the 
removal of free alkali, or (5) by the addition of chlorides to the 
solution. 1 sliowcd by actually sweeping it out from the solution 
that free chlorine is developed in a solution of bleaching powder 
(«) by the removal of free lime, or {(,) by the addition of chlorides • 
m (he latter ca.se, however, to only a slight extent unless some of 
the ree lime is removed first. I further pointed out that the 
development of free chlorine naturally stimulates the bleaching 
^tion of the solution, and described experiments showing that the 
ilcachiug action of a solution of bleaching powder or of sodium 
hyp.Kl. onU ,8 much more rapid after the removal of free alkali 
or on the auuiUon of common salt or calcium chloride, provided 
there is not too much fiee alkali present. ^ 

Higgins says (1) that it is not so much the removal of the free 
hme from the solution as the further actiou of the carbon toS^ 

iWsas« r n «“<>ved that 

is due th ® Weaching efficiency 

due to the increased attraction of the carbon dioxide of the 
air by the salt solution”; (3) that other neutral e“ °dil 

bleaching ? stimulating the 

hlcachins action when used in equivalent amounts. 
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With regard to (1) aud (2) it is siifScient to point out that, in the 
great majority of the author's experiments, after the removal of 
free alkali or the addition of salt or calcium chloride to the solution, 
air had no access to the solution; or, when air was used, for 
example, for sweeping out the chlorine and hypochlorous acid in 
the solution, the carbon dioxide was removed from it first. Also, 
in the case of further experiments presently to he described, all 
of them were performed in closed vessels, to which air had no access. 
With regard to Higgins’ statement (3) that “ other neutral salts of 
sodium have an effect similar to that of the chloride in stimulating 
the bleaching action,” it was considered desirable that further 
experiments should be made. 


Sodium hypochlorite solution was prepared in three different 
ways: (1) by passing chlorine into a cold solution of sodium 
hydroxide, (2) by precipitating an aqueous solution of bleaching 
powder with a normal solution of sodium carbonate, so that the 
filtered liquid gave no precipitate with either of the solutions, 
and (3) by exposing a solution of bleaching powder to air in a 
shallow dish for a few hours, in order to remove some of the free 
lime, and then precipitating as in (2). 

In .preparing the hypochlorite by method (1), if the chlorine is 
passed m too long the solution smells of free chlorine, and bleaches 
very rapidly, and it is desirable to a/ld more of the alkali This 
was usually done until the odour of free chlorine bad disappeared, 
and then the solution was diluted with water until it was of such a 
stren^h as to Uke a reasonable time for each experiment in 
bleaching. 

The rate of bleaching was simply (he time required, iu compara- 
tive experiments, to more or less eompletely discharge the colour of 
similar small pieces of Turkey-red calico, previously welted, and 
then immersed in the solutions. 


The various solutions of hypochlorite were tried (a) alone, and 
fi) mixed with varying equivalent amounts of sodium chloride 
sodium sulphate, and sodium nitrate. In somo experiments the 
salts were weighed out and added in the solid state to the solutions, 
but more frequently measured quantities of standard solutions were 
used, contamiug respectively 117 grams of common salt, 322 grams 

per lure. In all such experiments the bleaching solution with 

Tm af i'l volume 

equal to the amounts of the standard solutions used 

a, folirs"'*" experiments may be summarised 


* The.se solutions are ‘2K 
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I. — If tte solution of the hypocblorito containa a considerable 
esress of free alkali, iU bleaching action is extmnely sloir. In 
some experiments, when the excess of free aUtali wa» considerable, 
very little bleaching occurred, even after several days. In such 
solutions the rate of bleaching is almost unaffected by the addition 
of any of the salts above mentioned. When any appreciable effect 
does occur, there is very little difference in the effects of the different 
salts used. If anything, the sodium chloride has a rather greater 
effect than either the sulphate or the nitrate. 

n. — With .solutions of hypochlorite prepared by method (1) (see 
above), in which only just sufficicat alkali waa present to prevent 
the odour of free chlorine in the solution, many different experi- 
ments showed that .sodium chloride accelerates the bleaching action 
very considerably, while sodium sulphate and sodium nitrate have 
little or no action. In some experiments, indeed, the sodium 
sulphate appeared to have a distinctly retarding effect on the 
bleaching. The following are two experiments out of many that 
were tried : 

A. Five c.c. of thi .solution of aodinra hypochlorite were used 
in eaeii ease. This was mixed with 5 c.c. of (o) water, (b) 2iV-soIu- 
tion of sodium chloride, (c) 2iV'solution of sodium sulphate, 
(J) 2iV solution of sodium nitrate. In (6) the Turkey-red calico 
was completely bleached in twenty-two minutes, whilst (a), (c), and 
(d) all took thirty-five minutes, 

Ji. 8ame as above, but with a different solution of hypochlorite. 
In (a) the calico was bleached in thirty minutes, in (6) twentj 
minutes, in (c) forty minutes, and in (d) thirty minutes, 

III. — Sodium hypochlorite prepared by method (2) (see above), 
seeing that solutions of bleaching powder are always strongly 
alkaline, naturally will also contain a considerable amount of free 
alkali. The solution therefore bleaches very slowly; but if it has 
been very carefully prepared, so that there is no excess of sodium 
carbonate, it practically behaves like the solution prepared by 
method I; its bleaching action is distinctly accelerated by the 
.addition of sodium chloride, while sodium sulphate and nitrate 
have little or no effect. If, however, in preparing the solution, any 
considerable e.xccss of sodium carbonate is used, this has almost 
the same effect as free alkali. Tho bleaching action is greatly 
retarded, and none of the sodium salts has any considerable effect 
in accelerating it. 

IV. The solution of sorlium hypochlorite prepared by method (3) 
beljaves iti almost exactly the same way as that prepared by 
method (I); its bleaching action is greatly accelerated by sodium 
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chlorid*, and liardly at all by cquivalont amounts of sodium sulpliato 
and nitrate. 

As already pointed out (p. 1907), all the above experiments were 
performed in closed vessels, so that air (other Uian the small 
amount which was already in the vessels) had no f^cesi ; therefore 
the acceleration of the bleaching action could not have been due to 
carbon dioxide, as suggested by Higgins. 

These additional experiments amply confirm my view as to the 
reversibility of the action of chlorine on alkalis. 


The Action of Carbon hio-iide on Hhaching Powder. 

Higgins (loe. cit.) also objects to my suggestion that the action 
of carbonic acid on bleaching powder is the same as that of other 
acids, the carbonic acid decomposing both the bypochlorilo and the 
chloride. This view would bo represent(’<l by the following 
e,^ nations : 

(1) Ca(OCl)i+ ILO t- CX). = C.aCOa h ‘-IHOCl. 

(2) C.aClj + HjO + CO,. ^ (' aCO, f 2 flCl. 

{.■() 2HOC1 + 21IC1 =r. 2n.O + 2CI2. 

Iiislead of this, Higgins sngge.sta that the .action may be 
represented thus ; 

(1) Ca(OCl),+ ILO fC0,-.CaC03l-2H0Cl. 

(2) 2nOCI + CaC4 + COo-CaCOj+ lljOt 2CL 

On comparing these it is obvious that there is really very little 
difference between them. Higgins' equation (2) is simply a 
s combination of my (2j and (C). 

j Higgins' equation (2) represents wh.at is no doubt a complex 
. action, and dividing it into two, as 1 suggest, simplifies it very 
considerably. As Higgins points out, the reaction is the reverse 
of Williamson s reaction for the effect of chlorine on water contain- 
ing calcium carbonate in suspension : 

CaCO., -t ecu + HjO - . 2HOC1 + CaCU -1- CO,. 

This also is a comple.\ action, and doubtless takes place in two 
steps, the first being the action of chlorine on water (a reversible 
action), and the second the decomposition of calcium carbnimte by 
bydrochluric acid : 

(1) 2H„0-t2CLj 2HOC1 + 21101. 

(2) CaCO, + 2HCU CaClj + H„0 + CO,. 

I remember quite well that Williamson, in the 'sixties and 
seventies of last century, taught, in his lectures, that chlorine acts 
on water in the way represented above. He did not say in so many 
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words that the actiM) was a reversible one, but he probably had 
such a thing in his mind. He stated in his ‘^ChtfEustry for 
Students/' of which the last edition was published in 1873, that 
a solution of chlorine in water always contains both hypochloroua 
add and hydro^loric acid, and that the presence of the latter was 
proved by the fact that silver chloride waa precipitated from it 
when silver nitrate waa added. There is hardly any doubt that 
Williamson would have offered the same explanation of the action 
of chlorine on water and calcium carbonate as the one suggested 
above. 

ML'-NiciPAh School of Tkchsolooy, 

Makche-stfs. 


CCXVI . — Experiments on the Waldem Inversion. 
Part VII. Action of Phosphorus Pentachloride 
and of Th'ionyl Chloride on Optically Active 
IJydroxy-acids and Esters. 


By Ai.ex. McKenzie and Fred Barrow. 


The comparison of the behaviour of phosphorus pentachloride and 
of thionyl chloride towards the optically active o-hydroxy-a-phenyl- 
propioiiic acids, which has been recently described by McKenzie 
and Clough (Trans., 1910, 97, 2664), presents a novel aspect of 
the Walden inversion, inasmuch as, from the Wiydroxy acid, for 
example, it is possible to obtain either a d- or f-chloro-acid, thus: 


t- 


Ph 

Mo- 


:>o< 


on 

CO.,H 




HiX 


CO.H 


'■mXLh 


This is obviously an instauco where either phosphorus penta^ 
chloride nr thionyl chloride behaves abnormally, and it is interest- 
ing to note that the displacement of the hydroxy-group by the 
chlorine atom proceeds in a manner parallel with the above when 
the active ethyl esters are used, thus : 




OH 

CO,Et 



*00,1 




Cl 
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In i!ie present p&per an account given of the action of pbos. 
pboruB pentachloride and of thioiiyl chloride on a number of 
hydroxy-acids and esters. It is now established that a Walden 
inversion can be brought about in certain cases with esters of 
hydroxy-acids, and that the presence of a carboxyl group is not, 
therefore, a necessary condition for the occurrence of a Walden 
inversion. 

The action of phosphorus pentachloride on Z-mandelic acid is 
accompanied by much racemisalion (McKenzie and Clough, Trans., 
1908, 93, 811), and the phenylchloroacetic acid formed possesses a 
dextrorotation which falls considerably below the maximum value. 
A change of sign of rolaiion also occurs, as Walden has shown 
(Brr., 1895, 28, 1287}, when esters of /-mandelic acid are acted on 
by phosphorus pentachloride. The following changes have, 
accordingly, been already noted : 

zc„Hj-ch{ou)-co2H (Z-c,h,,-chci-c0j1i, 

&]id 

Z.C,H,-CH(OH)‘CO,,Et d-C.Hj-CUChCO^Et. 

We now find that the action of thionyl chloride is different from 
that of phosphorus pentachloride, inasmucli as the following 
ch.mges have been effected : 


z o,H,-cn(on)'COjU z-o„ir,'aTici-cOjH, 

,and 

1: Z-C,,Hj-CH( 0 H)-C 05 Kt Z-C„H5-CHCl-00jEt. 

I Now, since it ha.s been shown (Trans., 1908, 93, 811) tliat 
pphenylchloroacetic acid ciin he converted into (Z-mandelic acid hv 
|he action of water and .silver carbonate, the interconversion of the 
^tive mandelic acids can he brought about according to the 
cycle : 


z-c„irj-cn(OH)-cOjir 

(try Ae./;'0,|| 
ail'll is’at/*r) 

rZ C,,H,/CHCl-CO.,lI 


1.0„H,/CHC1-C0.^H 

(liy AjZolJO;) 

I aiul wa*h ri 

(hysliTi:, <Z-C„H5-CH(0H)'C0„H 


which may he contrasted with the clnanges described previously, 
namely; 


^CcHj-CH(OH)-C'O.^H C'r Pcy rf.CjHj-CHCl-COjH 

(liy Nii0n)'|' NioH) 

Z-C.Hj-CHCl-C'O^H (Z.C,H5-CH(0H)'C02H 

The raeemisation which accompanies the displacement of the 
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hydroxy-group by the chlorine atom is much less pronounc^ when 
thionyl chloride is used in place of phosphorus pentachloride. In 
the case of the acid this is probably due to some extent to the fact 
that the action of thionyl chloride can be conduct^ at comparar 
tirely low temperatures. The phenylchloroacetic acid obtained by 
the interaction of thionyl chloride and ^mandelic add had 
fal -10T3° in benzene solution, whereas the pure acid, free from 
the'’ r-isomeride, has [ajn -191° in the same solvent. Again the 
dextrorotatory ethyl phonylchloroacetate, prepared by Walden 
(loc. cit.) by the action of phosphorus pentachloride on a solution 
of ethyl /-inandelatc in chloroform, had [o]i, ■f2519°, whilst the 
product obtained by the authors from thionyl chloride and ethyl 
f-mandelate possesses a much higher activity, namely, [o]o - 64°. 
A Walden inversion occurs, of course, in the case of the ester, either 
with phosphorus pentachloride or with thionyl chloride, but, 
although the racemisation is pronounced in the former case, this 
aspect can hardly be emphasised in favour of the view that 
phosphorus pentachloride acts abnormally. 

The action of thionyl chloride on r-mandelic acid has been studied 
by Hans Meyer (Monalsh., 1901, 22, 415), who states: " Mandel- 
siiure wird glatt unter Bildung von Benzaldehyd gespalten,” and 
the formation of benzaldehyde is assumed to occur, owing to the 
disruption of the sulphito-chloride, C 6 H 5 *CH(OSOCl)*COCl, with 
evolution of carbon monoxide and regeneration of thionyl chloride. 
We were unable to confirm this observation. Phenylchloroacetic 
acid is produced, although in small yield, by the action of water 
on the oil resulting from the treatment of r-mandelic acid with 
thionyl chloride, whilst the main product is henzylidene chloride. 
There was no evidence of the presence of benzaldehyde, and the 
action probably occurs according to the equations : 

(1 ) CcH5-CH(0H)-C02lI 2SOCl2= 

C„H5-CH(0-S0C1)-C0C1 2HCl-f SO,. 

(2) C„H5-CH(0-SOCl)-COCl = CoH5-CHCl2-l- SOj-t-CO. 

(.3) (V,Hi-Cn(0-SOCl)-COCl = C„H5‘CHCI-COCl -)- SOj. 

It is, however, conceivable that benzaldehyde is actually formed 
a.s an intermediate product, more especially since Hoering and 
Baum (Ber., 1908, 41, 1918) mention that henzylidene chloride 
can be formed in almost quantitative yield by the interaction of 
thionyl chloride and benzaldehyde. 

As is well known, the action of phosphorus pentachloride on 
f-malic .acid (or its esters) is accompanied by a change of sign of 
rotation (Walden). The authors have examined the behaviour of 
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thionjl chloride, and find thafc it is siiniliir to that of prntacbloridc. 
thus; 

CH(OH)-CO,H C!HCI-CO,U 

CH.-CO^H 

and 

CH(OH)-CO,Et CHCl-COjEt 

^CH,-COjRt CHj-CO,Et ' 

The sulphiUvester, obtained from tbionyl chloride and ethyl 
d tartrate, was found to possees a much higher Icevorotation than 
|tbat quoted by Schiller (/frr., 1909, 42 , 2017). Attempts to bring 
about the intorconversion of the optically active tartaric acids by 
ithe aid of this compound were unsuccessful. 

McKenzie and Wren (Trans., 1910, 97 , 1356) have already 
described the interconversion of the optically active B-hydroxy- 
^-phcnylpropionic acids which has been effected according to the 
cycle : 


d.CjH,-CH2-CH(OH)-COjH /.r.-Jlf.-CUj-UHCbCOjH 


(lij CiCO., 
ftiid v«l«r} 


t <i<!,Hj'CH/CJrCl-CO.,H ,t;W f-C„H,-Clf5-0H(0H)-005H 

The oil obtained by the action of phosphorus pentochlorido on 
e d-hydroxy-acid was dextrorotatory, but since it gave the 
lydro.xy-acid on decomposition with calcium carbonate and water, 
is probable that d-o-chloro-d-pbenylpropionyl chloride, corresponds 
configuration with f-achloro./5-phenylpropionic acid. It was 
own that the displacement of bromine in the active a-bromo- 
phenylpropionic acids gave hydroxy-acids of the same sign of 
tivity as the bromo-acid used, no matter under what conditions 
e displacement was conducted ; this action may be taken as 
normal. Further, it was pointed out that the action of phosphorus 
pentachloride is doubtless abnormal, the assumption being made 
that the behaviour of the active a-chloro-iS-phenylpropionic acids 
towards calcium carbonate and water is similar to that of the 
a-bromo-fi-phenylpropionic acids. 


(by CfcC0;i 
I fiml waU-i) 


e have carried out a considerable number of experiments on 
the behaviour of the active ethyl esters of a-hydroxy-jS-phenyl- 
propionic acid towards phosphorus pentachloride and thionyl 
chloride respectively, and also on the action of thionyl chloride 
on the free acids. These changes are unfortunately complicated by 
the occurrence of side-reactions (compare Scheibler and Wheeler, 
Ber., 1911, 44 , 2689), and our results have on this account little 
value. It is well known from the work of Anschutz and others 
that the action of phosphorus pentachloride on hydroxy-compounds 
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is frequently attended with the formation of phosphorus derivatives, 
whilst Bistnycki and T.andtwing (Btr., 1908, 41 , 686), in continual 
tion of the exhaustive researches of the former on carbon monoxide 
scission, have shown how readily the latter phenomenon occurs when 
certain acid chlorides are heated. It appears, however, that phos- 
phorus pentachloride and thionyl chloride behave difierently 
towards the active esters, inasmuch as the direction of rotation is 
unchanged with the former, and changed with the latter. The 
action of phosphorus pentachloride may accordingly be used to 
interconvcrt the acids as follows : 

^ I (by PClj) 

d.C„H,-CH,-CH(OH)-CO,H f-C,H5-CH,-CHCl-CO,Et 

tn<l 

KtUH) 

Inasmuch as we find that the tevorotatory acid chloride resulting 
from the interaction of phosphorus pentachloride and the f-hydroxy- 
acid gives a laevorotatory ester when acted on by ethyl alcohol, it 
is possible that the acids can t>e interconverted according to the 
following changes: 

f-CjHs-CHj'CHIOHl-COjH -> f-C^Hj-CH/OHChCOCl 

f-C,n,,'CH2-0HCl-C0jEt d-CeH5'CHj-CH(0H)-C02H. 

The contrast with thionyl chloride is indicated by the following 
scheme : 

(by HOI 

/■C4H5-CHj-CH(0H)-0O,H »s'1iuo!I) f-CeH,-CH2-CH(0H)-C02Et. 

'ioli'"n>^-(/-CjHj-OH2-CHCl-COjEt 


Since the bulk of the research on the Walden inversion has been 
confined to a-hydioxy acids and their derivatives, the investigation 
of 8 hydroxy-ac:ds, where the carboxyl group is not directly attached 
to the asymmetric carbon atom, is of particular importance. At 
(irst it appeared that a Walden inversion could not be effected with 
tins type, for example : 


(1)1-CH3-CH(0H)'CH2-C0,H 


(by PCI:,) 


j^n ^ : c/.CKg-OHCl-OH^-CO.H 

(by AgaO or ^ ^ 

water) 

(E. Fischer and Scheibler, Her., 1909, 42, 1219.) 

(bjHBrorPBrj) 


(2) f-C,H.'CH(OH)'CH,-CO,H 


^ — 




iter ^ ^ 

(McKenzie and Humphries, Trans., 1910, 97, 121.) 


(by Ag«o or water 
rwiaCOj) 
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(3) /-C,Hj-CU(OH) CH.,-CO.,H 

CjH,-CH(NII,)-CH5-CO,Et ;-C,H5-CH(OH)-CH5'co,Ki 

(B. Fischer, Scheibler, And Grob, Ber., 1910, 43, 2020.) 

It has, however, been recently shown by E. Fischer and Scheibler 
[SiUungtbtr. K. Ahael. iriss. Berlin, 1911, 26, 666; Annalcn, 1911, 
383, 337) that the following changes can be carried out: 
(/■CH,-CH(NHs)-CH,'0O,H /-Cll,-CH(OH)-CHj-CO.,H 

Ibj NOCIi| 

/-CHj-CHCl-CHj-CUH I*') </ CHj-CH(OH)>CH5-COjH 

It is therefore obvious that a Walden inversion must have 
iccurred during one of these stages, and the phenomenon is accord^ 
ngly not conhned to a-substituted acids. 


In this connexion we have studied the optically active jS-hydroxy- 
bphenylpropionic acids. The action of hydrochloric acid and of 
phosphorus pentachloride on the d-hydroxy-acid gives a l:evorotatory 
hloro-acid, and when this is boiled with water the parent hydroxy- 
aid is regenerated (compare McKenzie and Humphries, foe, r»7.), 
hus: 

f 

( (liy ncl or PCI;,) 

ytyij'UH(0H)-CH2-C0JI 

j (Ity 

^ llio behaviour of thionyl chloride is, however, different, and the 
ptei conversion of the hydroxy-acids was realised in accordance 
fith the following achcjnc: 

: d CjH,-ClI(OU)-CHj-CO.,U <h >ion-> ,l.C,;}J,-CHCt-Vn.yCOM 

i (t-y w»ltr)| I „,J, 

I '-^sHs-CHC 1-CH,-COJ1 f-C„H,-CH(OH)-CH,-CO,H 

; These changes aro accompanied with a considerable amount of 
iceinisalion. It was noteworthy that the action of thionyl 
bloride gave a much more active acid chloride than in the case 
f phosphorus pentachloride; with thionyl chloride the crude 
rod act resulting from the d- hydroxy-acid had ‘ + 25 ’38° in a 
3 mm. tube, whilst with pentachloride Op was only - T2,'5°. The 
nmer product was necessarily contaminated with oinnamoyl 
iloridfc owmg to the elimination of hydrogen chloride during the 
reparation; when, however, it was decomposed by water, the 
nn^ic Md the hydroxy-acid were easily separated from one 
lother We consider it probable that the Walden inversion is 
•used by the thionyl chloride, and not by the water. 

The above-mentioned cycle represents the first instance recorded 
the interconversion of ^-hydroxy-acids by the Walden inversion. 
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Expebirestal. 

Aelion of Thionyl Chloride on T-Mandelie Acid. 

Fifty grAms of r-mandelic acid were heated witii 100 grains of 
tbiooyl chloride for seven hours until the evolution of hydropn 
chloride ceased. After removal of the excess of thionyl chloride, 
30 grams of a pale yeUow oil, boiling at 90-120°/13 mm., were 
counted and then the product in the distilling flask began to 
decompoM. Since the oil had not solidified when left overnight in 
contact with a large excess of water, it was separated from the 
latter by means of ether, and the acid present in the ethereal 
solution was removed by aqueous sodium carbonate. The phenyl- 
chloroacetic acid obtained from the sodium salt by acidification 
with mineral add and extraction with ether amounted to 7’5 grams. 
The ethereal solution from which the phenylchloroacetic acid had 
been removed was evaporated, and the residual oil fractionated 
under diminished pressure, when it was found to consist mainly of 
benzylidene chloride. The latter compound was isolated without 
difficulty, and identified by its odour, boiling point, and analysis. 

A cliun of Thionyl Chloride on l-Mandelic Acid. Conversion of 
1- into d-Mundelie Acid. 

Ten grams of f-mandelic acid (1 mol.) and 24 grams of thionyl 
chloride (3 mols.) were heated at 50° for one hour, then boiled 
gently during two hours, and finally allowed to remain at the 
ordinary temperature for seven days. After removal of the thionyl 
chloride, the rraidual yellow oil was distilled under diminished 
pressure, when 4'5 grams, boiling at 97 — 102°/13 mm., were 
collected. This oil showed no tendency to solidify when left in 
contact with water overnight, whereas the product obtained by the 
interaction of phosphorus pentachloride and f-mandelic acid (Trans,, 

1908, 93, 811) readily solidifies under these conditions. The phenyl- 
chloroacetic acid which was isolated as indicated in the preceding 
experiment amounted to 2’1 grams. It melted at 45 — 52° to a 
turbid liquid, which became clear at 65°, and was a mixture of the 
r- and f-acids, with the following rotation in benzene solution : 

1= 2, c = 3-666, ai? - 7-41“, [a]!J - 101-3°. 

On crystallising this acid from a mixture of benzene and light 
petroleum, the crystals which separated contained a larger propor- 
tion of the racemic acid than did the original acid (compare Trans., 

1909, 96, 785), the following value for the specific rotation having 
been determined in benzene solution ; 

1 = 2, 6=1-702, -1-49°, [a]!) -■ 43 - 8 °. 
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The mother liquor from this product was allowed to evaporate 
spontaneously at the ordinary temperature. The resulting phenyl- 
chloroaceUc add (1'05 grama) had, of course, a higher optical 
acdvitj than that of the original acid. In bentene solution : 
f-2, e = 2-394, aL* - 7 [a]l,‘ - 146'2°. 

0'1266, dissolved in ethyl alcohol, required 23'5 c.c. 717/ 31'6-baryta 
for neutralisation, the calculated amount being 23'4 c.c. 

The pure f-acid obtained by the resolution of the r-acid with 
morphine (loe. eil.) has [o]jJ —191® in bensene solution. 

When the chlorine in the above Iievorotatory acid was displaced 
by the hydroxy-group by the aid of silver carbonate and water, a 
dextrorotatory mandellc acid was obtained. The chloro-acid J P'65 
gram) with [o]d — 146'2® was shaken with 40 c.c. of water as the 
ordinary temperature for half a minute, and then treated witli 
silver carbonate, which had bemi freshly precipitated from 2 grams 
of nitrate. After one and a-half hours at the ordinary temperature 
with occasional shaking, the mixture was heated on the water-bath 
tor one and a-half hours. Dilute hydrochloric arid vras added, 
nd the silver chloride removed. The filtrate (60 c.c.) was dextro- 
otatory, 28 c.c. of it in a 4-dcm. tube giving a„ -l-l'fiS®. Tho 
laudclic acid extracted from this solution in the usual manner 
avc the following value in ethyl-alcoholic solution ; 

U 2, 1-73, a” -p l-Sa®, (a]!;' -h52'9“ 

Acliori of Thionyl Chloride on \ Mandelic Ktlrit. 

Jlcthyl / mandelatc (4 3 grams) and thionyl chloride (12 grams) 
iro mixed, and allowed to remain at the ordinary temperature 
t twenty-four hours, yince the action was incomplete, the 
lution was healed at 50 — 60° for one hour, and finally on tho 
■itcr-bath for two hours until the evolution of hydrogen chloride 
Spsed. The ester was then distilled under diminished pressure, 
men 3'8 grams were obtained. 

Methyl VyhenylchloroacetaU, C 8 U 5 -CHCbCO,Me, is a colourless 
pl, boiling at 123— 126°/11 mm.: 
i 0'251 gave 0 1956 AgCl. Cl = 19'3. 

I CjiHgOjCl requires C1 = I9'2 per cent. 

I The specific rotation was determined : 

f= 1, Dl' 1-213, - 10515°, [a]|f - 86'7°. 

The hydrolysis of this ester was conducted as follows. One gram 
was added to 10 c.c. of aqueous hydrochloric acid saturated at 0°, 
and the mixture kept at the ordinary temperature for six days, 
with occasional shaking. 'When the viscid oil was nucleated with 
1-phenylchloroacetic acid, crystals began to form slowly after a time. 
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WAtei was added, and the mixture of add and nnattaeled eeter 
extracted with ether. The acid was removed from the ethereal 
aolatioo by aqueous sodium carbonate, and was then isdated in 
the usual manner. The resulting phenylcfatoroacetic acid (0'42 
gram) was Imvorotatory in benzene solution ; 

1- 2, c - 2 09, On -3'27o, [o]n -78'2°. 

0 1078, in ethyl- alcoholic solution, required 19'8c.c. JV/Sl'S-hMyta 
for neutralisation. Calc., 19'9 c.c. 

Ethyl /-man(lclato'(7 grams) and thionyl chloride (20 grams) were 
mixed, and kept at the ordinary temperature for four days, by 
which time the evolution of hydrogen chbride had ceased. Ethyl 
l-yhtnulchloroacelate is a colourless oil, and boils at 132 — 133®/ 
16 : 

0 3366 gave 0 2406 AgCl. 01 = 17-7. 

C,uH,iOjCl requires Cl=17-9 per cent 
Tile specific rotation was determined: 

/ = 0-5, Di»< M62, al,-' -37-18°, -64-0°. 

Tue phenylchloroacetic acid obtained by conducting the 
lysis in the manner already described in the case (rf the m^yl 
ester was lasvorotatory in benzene solution ; 

1-2, c=^3-26, Ob -4-38°, [ajn -67-20. 

The displacement of chlorine in methyl 7-phenylchloroacetate by 
alkyloxy-groups was examined. A solution of 1 gram of the chloro- 
ester in 10 c.c. of methyl alcohol was boiled for one and a-half 
hours with a solution of 0 4 gram of sodium in 5 c.c. of methyl 
alcohol. The sodium chloride was drained off, and the filtrate, 
when polarimetrically examined in a 2-dcm. tube, wae found to be 
inactive. The acid isolated from the sodium salt was id«Stified 
by its melting point and ani^is as r-phenylmethoxyaceUc acid. 

The behaviour of sodium ethoxide towards the chlon>e8ter was 
similar. 

This type of racemisation has a parallel in the observations of 
Purdie and Williamson (Trans., 1896, 69, 820) dealing with tho 
action of sodium ethoxide on ethyl (f-u-chloropropionate and ethyl 
/-a-bromopropionate respectively. It was suggested by these authors 
that in actions of this type, halogen acid ie eliminated with the 
subsequent addition of alcohol, a view which has support from the 
behaviour of esters of unsaturated acids towards alcohols in the 
presence of traces of sodium ethoxide. 

Action of Thionyl Chloride on l-Malic Acid, 

Eight grams of powdered /-malic acid and 28 grams of thionyl 
chlorides were allowed to remain at the ordinary temperature, when 
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low evoloiioa of h^dri^en chloride took place. After nine days 
scdid pretent wat removed, and found by analysis and 
niination of rotation to eoniist of unaltered malic acid. 

'he displacement, however, of the alcoholic hydroxy-group in 
ic acid takes place readily under the following conditions. 8ix 
of the acid and 22 grains of thionyl chloride were heated 
le waler-hatk for one hour. The action was vigorous, and the 
gradually dissolved. The excess of thionyl chloride was 
ed under diminished pressure, and the residual viscid oil was 
,vcd in 5U c,c. of water. The chlorosuccinic acid was separated 
the malic acid present by extraction with ether. The yield 
ide chloro-acid was 2 grams, and, after one crystallisation from 
no containing a little acetone, it melted at 174 — 176°. ^he 
ific rotation was determined in aqueous solution : 

f = 2,c-2'706,<i!r‘ -e 20 l'’. 

^Iden and Marshall (Trans., 1895, 67. 494) give [a]',’ - 19 67 ' 
/-chlorosuccinic acid, obtained by the action of nitrosyl chloride 
/-asparagine. According to Walden (Zcils</i. yh i/sikiil . Chtm., 
17, 252), rf-chlorosuccinic acid, obtaincil by the action of 
Psphorus pentachloride ou / malic acid, melts at 174°, and has 
-f 20'27° 


I is therefore possible to obtain rea<lily by the above method 
pure </-chloro-acid by the action of Ihionyl chloride on i-malic 
I. Partial raccmisalion does, however, (Kvur if the initial heating 
b thionyl chloride is prolonged. For example, when 7 grams 
•raaJic acid were heated with 24 grams of thionyl chloride for 
IC and a-half hours, the crude chlorosuccinic acid amounted to 
grams, and even after two crystallisations from benzene eon- 
jing a little acetone, its melting point w:vs low, namely, 
‘—159°, and its specific rotation in aqueous solutiou was only 
IT° ^ 


P A clion of Thionyl Vhlorule on Ethyl X-MahiU. 

Sthyl /-malate (7'6 grams, 1 mol.) was added to thionyl chloride 
p grams, 1 mol.), and, after four days at the ordinary tem- 
rature, the liquid was distilled under diminished pressure. The 
peal activity of the main fraction was determined, and the value 
ftained did not alter when the product was redistilled. Yield, 
grams. ’ 

Ethyl A-chloroiucnnalc, COjEt-CH-gCHCl-COiEt, is a colourless 
I, which boils at 124°/18 mm. : 

B'2713 gave 0185S AgCI. C1~16 D. 

CsHjjO^CI requires Cl^lT O per cent, 
fi has Dr 1152 and ar -6 37-73° (/=!); whence lair .|.32-7“ 

VOL. iClX. „ 
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The latter value is higher than that quoted by Walden {Ber., 
1S95, 28 , 1290j, who prepared the ester trom rf-chlorosnccinic acid 
by the hydrogen chloride method, and obtained a product with 
[o)j, + 27-5°. Walden's ester was thus partly racemised, but it is 
also doubtful if the compound, as obtained by us, poaseases the 
maximum activity, especially since we find that partial racemisation 
does actually occur when the temperature is raised during the 
interaction of thionyl chloride (in slight excess) and ethyl f-malate. 
For example, 10 grams of the malate and 10 grams of thionyl 
chloride were allowed to remain for fifteen hours at the ordinary 
temperature, after which time a slight evolution of hydrogen 
chloride was still perceptible. The action was completed by boiling 
on the water-bath for three-quarters of an hour. The resulting 
ester had aU -f 3104^ in a 1-dcm. tube. Further, the ester with 
[a]'” -t32'7° gave a partly racemised chlorosuccinic acid when it 
was hydrolysed with fuming hydrochloric acid, but, of course, this 
effect may have been brought about during the hydrolysis; the 
chloro-acid obtained melted indefinitely at 162 — 166°, and hail 
[oj^ -I- 18 7° in aqueous solution. 


.1 clion of Thionyl Chloride on Ethyl A-Tartrate. 


('alius {Anmltn, 1859, 111, 94) has shown that esters of 
siilpliuroiLs acid are formed by the interaction of thionyl chloride 
and alcohols, whilst Jloers (Jnany. Viss., Berlin, 1907) obtained the 

compound (OEt)jCH'CU'<^_LgQby the action of thionyl chloride 

on glycerol acetal. Schiller {Her., 1909, 42, 2017) accordingly 
studied the behaviour of tartaric esters towards thionyl chloride, 
and showed that the action proceeds thus; 


!H(OH)-GO.Et 

!H(OH)-COjEt 


+ SOCl, = 2HCUSO<^;J«;"^JJ 


Since this sulphito-ester, as described by Schiller, has a rotation 
opposite in sign to the tartrate used, we were led to prepare it 
with the object of regeneiating tartaric acid from it in order to 
find out whether an interconversion of the active tartaric acids 


could be effected through a Walden inversion. Such an inter- 
conversion does not, however, occur. 


The method employed differed in detail from that described by 
Schiller, and it gave a satisfactory yield of a product, which, on 
polarimetric examination, gave a value very much higher than 
Schiller's. Evolution of hydrogen chloride began at once at the 
ordinary temperature when 12 grams of thionyl chloride were added 
to 15 grams ol ethyl d-tartratc. After two weeks at the ordinary 
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tomperatUM, Uie Uuonyl chloride was temovcl, ami the lesidm- 
distilled under diminiahed pressure. A pale yellow oil was obtamed 
boiling at 160°/12 mm., whereas Schiller gives 16<°/11 5 iiiiu. 
(Found, S=12 6. Calc., 8= 12'7 per cent.) 

The following values were obtained : 

1 = 1, Dl” 1-329, air * - 244-S’', [o]l? * - IbS-S-' ; 

1 = 0-5, or 1-342, al.* -124-4»,[a]i‘ ' 

bchiller's values are as follows ; 

n'“ 1-3257, (a]!; -66-71“. 

We have also examined the compound in ethyl alooholic solution, 
iwith the result: 

' 1 = 2, c = 4-703, On -17-78°, [o]„ -189 0°. 

The ester was then decomposed by heating wilh iupicous sodium 
hydroxide, when sulphurous acid was readily elimiiiatod. lii this 
operation a change of sign of rotation occurrcil, and d liiitaiie acid 
was obtained from the product by conversion into lead salt and 
decomposition of the latter with hydrogen sulphide. 

.lelion of Phosphorus I’cntachloride. on d- ami \ a-ll ydroxy- 
0phrnylpiopioniilrs. 

d o llydroxy-5-pheiiylpropionic a<-id, propaied as pi-cviously 
desciibed (Trans., 1910, 97, 13.55) by the resolution of the ;--acid 
by morphine, was converted into its ethyl ester by tho liydi'ogcii 
chloride method. 

plliyt d a liijdroxy P p/ii iiyl propioiKili , 

<V,iii-cti.ycn(Ofi)-t;()j-;!, 

when freshly distilled, is a colourless oil, and boils at 
15'2 — 154720 mm. It has DJ' 1-105 and ul; +8 40'; whence 
aU +7-6“ 

On keeping overnight, the ester in the neck of the distilling flask 
used had solidified, and, after some days, a nucleus of this solid 
was added to the maiu lot of oil, when solidification of the latter 
occurred at once. Several preparations both of this ester and of 
its f-isomeride were carried out subsequently, but on no occasion 
did these esters fail to solidify soon after distillation, and when 
left exposed to tho atmosphere of the laboratory, which had in the 
meantime doubtless become infected with the esters (compare 
Biilmann’s work on the isomerism of the cinnamic acids).* 

The solid (tester melts at 46 — 47°: 

0-2375 gave 0-5923 CO2 and 0 1574 ILO. C = 68 0; H = 7-4. 

Ci]Hj 403 requires 0=68-0; H = T'3 per cent. 

* The corresponiUng df-ester, prepared from ethyl fi-plicnyi a-diazopiopioiiate by 
Cuclius and Miillct {Ber,, 1904, 37, 1288), U deeci-iljcd as au oil. 


6 K 2 
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The ester separates from light petroleum (b. p. 60 — 80°) in fine, 
long, felted needles. It is readily soluble in cold ethyl alcohol, 
benzene, or acetone, and, when its specific rotation was determined 
in these solvents, it was found to be Isevorotatory in ethyl-alcoholic 
solution : 

/ 2, c = 6-074, oU' - 0-58°, [a]i,« - 4-8° 

In benzene solution : 

1=2, e = 3-982, aj,” -H-79“, -1-22-5° 

In acetone solution: 

f=2, c = 4 272, oL” -1-1-16°, [o]L’» -1-136°. 

The cnantiomorphously related ester was also prepared from the 
iacid. 

hJUtyl \ a hi/droxij-^ pheaylproponaU boils at 159 — 160°/26 mm., 
and solidified on cooling. It has m. p. 46 — 47°, and the value for 
its rotation in benzene solution was in agreement with that of the 
(fester : 

1 = 2, e = 4 03, a» -l-82°,[a]« -22-6°, 

The f-hydroxy -ester (6 grams) was heated with phosphorus penta- 
chloride (6 7 grams) for .about two hours at 100°, but, judging from 
the amount of jicntachloride which had separated out overnight, it 
was obvious that the action was incomplete under these conditions. 
After one hour at 130°, the product was then distilled under 
diminished jircssurc, and the fraction boiling between 152° and 
170°/18 Him. was collected. It was Uicvorolaioiy, giving Oj, — 2-2° 
in a l-dciu. tube. Attempts to prepare a uniform product from it 
by further fractionation were unsuccessful. The various fractions, 
amounting to 5 grams, were then hydrolysed by boiling with calcium 
carbonate and aqueous alcohol, and a dextromlatory aqueous 
solution of calcium salt was obtained, the observed value in a 
2-dcm. tube being -t 0'63°. 

The (f-hydroxy ester, when treated in chloroform solution with 
phosphorus pentachloride, gave a similar result. 

Tho 1-hydroxy-acid (4'7 grams) was acted on by phosphorus penta- 
chloride (11-7 grams), as described by McKenzie and Wren {loc. 
cit.) for the d-acid. After distillation under diminished pressure, 
the product was Imvorotatory, its solution in an equal volume of 
ether giving -8' 5° in a 1-dcm. tube. On treatment with ethyl 
alcohol, an oil was obtained; the main portion boiled at 162 — 171°/ 
_M mm. The amount of material was too small to admit of further 
purification, but it was found that the liquid gave [oji,— 121° in 
ethyl alcoholic solution. 
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Ichon of Thioofit Chlondt on Ethyl U-Uydrory fi-phniylyroymnate. 

i Ethyl J^«-hydroxy-fl-phenylpropioD»te (6 grams) and thionyl 
fcloride (12 grams) were allowed to remain at the ordinary tem- 
brature fw one and a-half hoars, then heated within half an hour 
b 50°, and maintained at this temperature fw one hour, and 
fcally heated for two and a-half hours on the water-bath. On 
Ei^onation, 3 5 grams, b. p. 129— 138°/8 mm., were obtained, and 
|ua was ilfTlrorotalory, giving Of, -P 19'18° in a 50 mm. tube. On 
•imposition with calcium carbonate and aqueous alcohol, it gave 
m aqueous solution of calcium salt, which was laevorolatory. 

I Several experiments were also carried out on the action of 

S ionyl chloride on the r- and /-hydroxy-acids with no positive result, 
dng to the decomposition which occurred during the distillation 
^ the acid chloride. 


Artlon of HydraMorif Aoid on d- niut V^ Ifydro.ry $ phfnyl- 
propionic Acids. 

The optically active acids were prepared from the r acid by the 
method previously described (Trans., 1910, 97, 121). 

Eight grams of rf-8 bydroxy-8-phenylpropionic acid were added 
to 120 c.c. of fuming hydrochloric acid (saturated at 0°), cooled 
to -10°. On shaking, the bulk of the hydroxy-acid dissolved, and, 
after ten minutes, the chloro-acid began to cry’stallise out. The 
mi.xture remained in the freezing mixture for two hours, and, after 
fifteen hours at the ordinary temperature, the voluminous pre- 
cipitate was drained off; yield .about 8 grains, fo]„ in ethyl alcoholic 
solution -12°. The acid, when crystallised from benzene, separated 
in lustrous leaflets (C'2 grams) with [o]f, —71° in ethyl alcohol. 
This acid contained 18'85 per cent. Cl, wherca.s 
CjHj-CnCI-CHs-CO^H 

requires 19'2 per cent. After one further crystallisation, the optical 
activity dropped to [o]d -4 f)° in ethyl alcohol. (Found, Cl=19 0 
per cent ) A change of sign of rotation took place when the 
chlorine in the latter acid was displaced by the hydroxy-group by 
boiling with w.atcr. A little cinnamic acid was formed in this 
operation. The resulting hydroxy-acid was slightly but distinctly 
dextrorotatory ; a solution of 3 grams, made up to 20 c.c. of ethyl 
alcohol, gave a„ -i-0’29° in a 4-dcra. tube, and the dextrorotation* 
still was evident when the product was crystallised from benzene. 

The change 

f-CeHs'CHCbCHj-CO^H d C,H5-CH(OH)-CHj-COjH 
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wu lUfiO confirme*! by the action of wator on the cbloi:t>-acid, 
(9)tAin(¥l from the mother liquors, from which the acids with 
[«]p- 71° and -4 C° had been removed. Two grams of this acid 
with [oj^ -21 ’7° were boiled with water in an open flask for one 
and ar<juarter hours. Some styrene was produced, and also a little 
cinnamic acid, which was removed. The hydroxy-acid was extracted 
with ether in a continuous extraction apparatus. It amounted to 
I T gram.', and was dextrorotatory, 0 8658, dissolved in ethyl alcohol 
and made up to 10 ce., giving +0-21° in a 2-dem. tube. The 
dextrorotation persisted in the product obtained by crystallisation 
from benzene, the (aj^ being only +0 9° in ethyl alcohol. (Found, 
C =6i'9; n = 6'3. Calc., C-650; H = 6T percent.) 

The optical activity of the crude chloro.acid varies considerably 
in value according to the conditions under which the action of 
hydrochloric acid is conducted. In the preceding experiment, the 
specific rotation of the crude acid was — 12°, but in one experiment 
with the /-liydroxy-acid, when the product was removed after four 
hours at about - 15° in contact with fuming hydrochloric acid, the 
crude chloro-acid had [o]j,+2T8°. On the other hand, in an 
experiment with the /-hydroxy-acid where the action was conducted 
at the orilinary temperature, the [a]t, of the product was only 
-I C’.n°. 


A ftinn nj rhonfhnrm Pentaehloride on d-^-Hi/droxy-P-phenyl- 
propionic Acid. 

Phosphorus pentaehloride (21 grams) was gradually added to 
d-fl-hydroxy-fl-phenylpropiouic acid (8 grams), the operation being 
conducted by cooling the mixture to —15° from time to time in 
order to avoid, so far as possible, any racemisation which might 
occur by the temperature being too high. After live days at the 
ordinary temperature, a small amount of pentaehloride remained 
unattacked, and the mixture was therefore heated for ten minutes 
until all dissolved. Alter removal of the phosphoryl chloride, the 
residue containing the chloro-chloride was laevorotatory, giving 
oi;‘ — 1'25° in a 50 mm. tube. This oil was decomposed by moist 
ether, and the solid product containing the chloro-acid was also 
laevorotatory in ethyl alcoholic solution ; 

/=-4, c-8 7)184, On -0-44°, [o]n -1-3°. 
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rO'oB «/ Thionj/t Chloridt on d- and l-B-ffi/drOTi^-P ji/ifni/lpropinnif 
Addi. fntereonverston of the Arid*. 

IPralimioHy «xp«rimsat« indicated that a sulphito^hloride is 
Boduced by the action of tbionyl chloride on the jS-hydroxy- 
^henylpr<^ianic acids, and that the change 

t C,Hj-CH(0-SOCl)-CH,‘COCI -y S0, + C,H,-CHC|-CH,-C0C1 

ljuires a fairly high temperature for ita completion. The reault- 

1 4 /5<hloto-0-phenylpropionyl chloride also contained a large 
pount of cinnamoyl chloride due to the elimination of hydrogen 
oride. 

t. mixture of (/-fl-hydroxy phouylpropioiiie acid (8 grama) and 
onyl chloride (20 grama) remained at the ordinary temperature 
ftfteen hours, and was then boiled for twenty minutes. After 
lOval of the thionyl chloride, the residual oil was distilled under 
linished pressure, when a large amount of gaa was evolved. On 
iistillation, a colourless, strongly refractive liquid (5 grams) was 
uined, boiling at 137— 137 5°/12 mm. It had ol; ’ +20-38“ in 
0 mm. tube, and a halogen determination showed that it con- 
led no leas than 48 per cent, of cinnamoyl chloride. It was 
rolysed by moist ether, and .3-8 grama of lustrous, colourless 
lets were obtained, which were examined in othyl ah-olmlic 
iLion : 
r 

1 = 1, c = 3'83G, alJ +2-54°, [a]U +331°. 

This product was separated into two fractions by crystallisation 
from beiiscne. The crystals which separated consisted of 3 chloro. 
fl-phenylpropionic acid and cinnamic acid, the latter being present 
to the extent of 39 per cent. ; in ethyl-alcoholic solution, the value 
Wb + 21 0° for c -- 4 438 was obtained. On evaporation of the 
mother liquor, the product gave -t.44-7o for c = 5-498. 

The action of water on these mixtures of cinnamic acid, r- and 
B-^-chloro-fl-phenylpropionlc acids, was next investigated The 
product (1-3 grams) with [o]„ -f 21-0° was boiled with water (50 c.c.) 
for several hours ; the odour of styrene was perceptible, and, on 
cooling, cinnamic acid (0 62 gram) separated. The latter was 
removed, and the hydroxy-acid extracted with ether in a continuous 
apparatus. After crystallisation of the product from benxene 0 42 
gr.am of hydroxy-acid was obtained (Found, C,=G4-9; Il!- G I, 
Calc., 0 = 65-0; H = 6 1 per cent.); it melted at 95—102“ and wa.s 
I mixture of r- and f-^-hydroxy-0-phenylpropionic acids The 
■ptical activity was slight, but distinct. I„ ethyl-alcoholic solution : 

1-0-5, c = 13-8, o„ -0-24°, [a]„ -3-6°, 



1926 EXPEBIHENTS O.V THE WALDEN INTEBSION. PART VII. 

•ft 

The homogeneous /-acid, according to McKenzie and Humphries 
{loe. cil.), has [a]„ -18'9“. 

This result was confirmed by the action of water on the product 
with [o]n r 44'7°. One and a-half grams of this, when deccrnipoeed 
by water, gave 0 55 gram of cinnamic acid and 0'55 gram of crude 
hydroxy-acid, which, after crystallisation from benzene, amounted 
to 0 44 gram. (Found, C 65 0; H = 615. Calc., C=65 0; H = 61 
per cent.) In ethyl-alcoholic solution, the latter acid was Isvo- 
rotatory : 

/ = 0-5, 15-33, Op -0-44°, [«]„ -5-7°. 

The residue remaining in the flask after distillation of the chloro- 
chloride in the preceding experiment solidified on cooling, and was 
purified by crystallisation from ethyl alcohol, from which it 
separated in very pale yellow needles, melting at 134°. Yield, 11 
grams. The compound proved to be optically inactive, and insoluble 
in sodium hydroxide. It had the properties of cinnamic anhydride, 
which, according to hiebermann, melts at 133°. (Found, C = 77'5; 
n = 5'3. Calc., C.-77'7; H = 51 per cent.) Its molecular weight 
in benzene solution gave the value 266 (calc., 278). Its phenyl- 
hydrazide separated from a mixture of ethyl alcohol and water in 
yellow needles, rn. p. 186 — 187°, whereas Wedekind {Ber., 1901, 
34 , 2075) gives 187°. 

The conversion of the /-hydroxy-acid into its d-isomeride was, also 
carried out. The oil resulting from the action of thionyl chloride 
(28 grama) on /-d-hydroxy-d-phenylpropionic acid (10 grams) was 
distilled twice, and, .os in the preceding experiment, a large quantity 
of gas was evolved during the first distillation. The product (0 
grams) had a;,' -13-75° in 50 mm. tube, and boiled at 145 — 147°/ 
23 mm. The mixture of chloro-aeid and cinnamic acid obtained 
from it amounted to .5 grams, and had [a]„-14-3° in ethyl- 
alcoholic solution. The hydroxy acid, obtained from this by the 
action of water, was separated from cinnamic acid, and then gave 
[°Je 1-3-4° in ethyl alcoholic solution. 

Ihe authors are indebted to the Government Grant Committee 
of the Koval Society for a grant in aid of this research. 

Rirkbeck Cor.i.EOK, 

London. 
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X)XVII . — Hie Relation between Reddual Affinity and 
Chemical Constitution. Part II. Certain Coni- 
I pounds of nitrogen. 

By Hans Thacheh Clarke (1851 Exhibition Scholar). 

I A previcHU communication (Trans., 1910, 97 , 416) an account 
taa given of a study of the reactivity of the halogen atom in 
Irtain organic halogen compounds when allowed to react with 
Icoholic pyridine. In the present work an attempt has been made 
fe examine the effects of chemical const it.nt.ion in a series of simple 
aliphatic tertiary amines containing two nitrogen atoms by a study 
M their reactivity towards alcoholic benzyl chloride, under standard 
ponditions, as well as by an examination of the refractive powers 
l>f the comparable members of this scries. The results of the 
reaction-velocity measurements are more difficult to interpret than 
in the case of the halogen compounds; only those substances which 
are of similar constitutiem have therefore been directly compared, 
in order to avoid, so far as possible, the introduction of the indeter- 
minable influence duo to steric considerations, ns well as those due 
:o structure demoustratc<l by N. Mcnschntkin {Her., 1897 , 30, 
2775, etc,). 

In the c/iurse of an cxaiiiiiiation of the properties of diethoxy- 
hioxan, 

i' tj^H/S-Cll., 

* Eitl-CTl-O-CU-OKt ■ 

Dr. Smiles and the present author (Tr.aiis.. 1909, 95 , 992) were 
led to the conclusion that the sulphur and oxygen atoms situated 
in the l:4-pofiition in the saturated cyclic system exercised a 
mutual ^fluence on each other, as shown by subnormal reactivity 
and exalted refractive power. In order to ascertain whether this 
phenomenon is constant throughout the series of six-membered 
cyclic compounds containing unsaturated atoms in the 1 : 4-positions, 
an extensive examination of such compounds has been undertaken. 
In the present paper the question of the piperazines is discussed. 

The diaJkylpiperazines may be prepared by the interaction of 
two molecules of ethylene bromide with two molecules of a primary 
amine, in the pre.sence of some agent which will eliminate halogen 
hydride : ® 

2R-NHj -I- 2CjH^Brj -t- 4K0fl = 

-H mfi. 



1028 CURKE; THE REUTION BETirEBN BESIDniL 


For pnrpoMB of comparison, Uie corresponding open-chain methyl 
derivatives of ethylenediamine were selected : 

A comparison of the refractive powers of the two classes of 
compound is thus readily effected with a minimum possible wror, 
merely by subtracting the atomic refractions of two hydrogen atoms 
from the dimethyl derivative. 

In carrying out the reactivity measurements, equal volumes of aii 
jV/2-solution of benzyl chloride and an A/4-8olution of the tertiary 
diamino (or an tertiary monoamine) in absolute 

alcohol were mixed and maintained at 66°, aliquot portions being 
withdrawn from time to time and titrated by VolWd’s method 
with iV/25-6olution3 of silver nitrate and potassium thiocyanate. 
Owing to the complicated nature of the reaction, velocity-constants 
were in general not obtainable ; the results are therefore expressed 
graphically by plotting the percentage of quaternary ammonium 
salt formed against the time. For purposes of comparison, it may 
perhaps be convenient to quote the times necessary to bring about 
10 per cent, of the complete reaction, assuming tdtal combination 
to be in all ca,se8 possible. 

The first series shows the relative reactivities of a simple tertiary 
amine, a tertiary diamine, and a disubstituted piperazine, these 
being selected so as to be as nearly as possible comparable: 

Time for 10 per cent, reaction. 

Etliy1(rifH'ridine CjHioNEt 40 mins. 

EthylemdipiisTidiiie ... (:\tl,„N-(;n,-CH./NC,H,„... 2 hra, 46 mins. 

Dietliylpiperasine t:tN< >NEt 8 mine 

From this it is evident that ethylenedipiperidine, which may be 
regarded as a normal tertiary diamine, is far less reactive than 
diethylpiperazine, in which the unsaturated nitrogen atoms are 
situated in the 1 : 4-po6ition in the ring. Ethylenedipiperidine is 
assumed to be normal, .since the refractive power, 61'05 [as observed 
both by Briihl {Zeitsch. physikal. Chem., 1895, 16 , 316) and the 
present author], agrees closely with the value calculated from the 
refractive power of methylpiperidine— 31 dS— as determined by 
Bruhl (lofi. cit.), and evaluated by the Lorentz-Lorenz formula : 


Ethy]t‘!hiJipin ritliuc 


Ma (obs.). (calc.). 

2C,H,,NMe 6316 

Le.ss2H 218 


61-05 


60*98 


+ 0-07 
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The valnM (A the atomic refractions are token from Eisenlohr's 


»per {ZtUtch, phjisiktil. Chen., 1910, 7^ 58;>). 

Former eiamples of piperaiine derivatives wore compareii with 
|e correeponding open-chain compounds: 



jfoAtnvlpit^ridine 

Dimethylaiwaiiiyletlkylfnetliimiine 


Di uoamylpiperazioc 


CslljjN 


yUjll4\ 

< >nc,h„ 

Xr,i!/ 


Time for 10 pr 

Ti'aotiOD. 

1 hr., 40 miufl. 
48 niiuft. 

37 mins. 


Bcnzylpiperidiiie 

Dibrnzyltlimethylelliylfoedianiim' 

Dilien/.ylpippr&zine 


Timp for 10 per 
cent, reaction. 


cyijoN'CHjPh,,. 5 hr.9., 10 mina. 

CH5l'lrNMe'C\.H4*NMe*ClI^?hl7hrB., 10 mins. 

CHoFh’Nv^ ^N*C'H.,Ph... 12hr8.,40 mins. 

\c,h/ 


In both these cases the piperazine derivative is observed to be 
more reactive than a corresponding dimethyl derivative of ethylene- 
diamine. 

Refractive powers of these pairs of compounds were measured, 
and it was found that in each case the piperazine derivative 
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exhibited a small but distinct exaltation^ which is of the same 
order of mt^gnitude as that obser\-ed for diethoxythioxan ( tO lOV 

Ma (obn.). Ma (isli -). a. 

DjtD«:thyldiii«inylethyltnediamine 74 12 — — 

pjjjjj^ylpiperazine 72 46 71*84 tO-62 

p]l,eMyWu®®tbplethyienedwmiue 85 52 — — 

p^^Qzyipipcrazuie 83-88 83 ‘34 +0 48 

(iiieaii of thive 
ohserTfttioiis) 

Ben*ylpip®*‘idine was also exaiiiined, and the value f)5*B5 observed 
for the molecular refractive power. 

The calculation of the refractive power of the piperazinofi from 
that of the open-chain compound is effccled in the ordinary 
manner. 

&U 

Value for dimetbyldiuoamylethylenediamine 74 12 


Less valui’ for two hydrogen atoms 2*18 

Calculated value for diaoainylpiiKjraniiv 7 1 *04 

Observed ,, ,, ,, <2-46 

Difference I 0’6J 


It may be noted that the value observed for benzylpipcritliue 
(j5'65) ia normal, there being only a slight difference from the 
value calculated from those of mcthylpipcridinc and toluene: 


Sla. 

Methylpipcridiiic 31-58 

Toluene 30-79 

rO-37 

Le.ssCH« + 2H 6*78 

benzyl piperidine (ealc.) 55 .59 

(obs. ) 55*G5 

Difference +0*06 


The refractive powers of tho corresponding phenyl open-chain 
and piperazine derivatives were determined, and the observed 
values compared with that of dimethylaiiilinc (Briihl, ZciUch, 

fhysikal. CUtm., 1895, 16, 2110); 

Ma. (obs.). Ma (talc.) A. 

Diinetliylaniliiie, Nile^Ph 40 '38 

Di}dienyMimethyl«thylencdianiinc, 

NMePh-CHj'CHyNMerii 78*65 78 58 +007 

(iQcaii of two 
observations) 

/Cjvcii., 

Diphenylpiperazine, PhN(^ /NITi... 7752 76*47 +r05 

(mean of two 
observations) 



1932 CLARKE: THE RELATION BETWEEN RESIOOAL 


Diphenyldimcthyli'lhylene<lianiine is optically normal when com 


pared with dimctiiylaniline; 

M.. 

Twi';*: value fur 'limetJiylaeiliue (lO'SS) 8076 

value fur rwu hydrogrn atfttns • 2‘18 

f-’ilvulal.d value fur (liphcnjlilimetliyletbyleoedianiine 78’68 

Otaervcfl „ 78-65 

Ijifftreuce -f0'07 


'I'hc value for diphenylpipt-razine is directly calculated from that 
ohservf-d for diphenyidimethylethylenediamine. 

In all the above instances it will be observed that the piperaziiit 
compound exhibits a small but well-defined optical exaltation, while 
from the case of the phenyl derivatives it is evident that Briihl't 
rule — that ring-formation is without effect on refractive power- 
may break down when unsaturated atoms are situated in certain 
positions in the ring. Although the inferences from the reactivity 
measurements in the piperazine series as compared with the open 
chain methyl compounds must he drawn with all reserve on account 
of indeterminable steric and other influences, it may doubtless 
legitimately bo concluded from the above evidence that the nitrogen 
atoms in piperazine compounds exert a mutual influence with the 
effect of increasing their reactivity and exalting their refractive 
power. 


An attempt has also been made to detect influences ascribable (o 
".space conjugation.” This phenomenon was first observed by 
llildileh (Trans,, 1909, 95, 1.978), who found that anomalous optic-il 
rotatory power occurred in active esters and salts of saturate'.! 
ahphatm d.carboxylic acids in which the carboxyl groups were in 
I ne t . j- and 1 ; b-positions in a normal chain. 

The re^tivity towards benzyl chloride of a series of derivatives 
of pipendine in which the nitrogen atoms were separated by one 
two, and three methyicue groups ; ^ 

was observed. Monometbylenedipiperidine was found to be hiphlv 
reactive; ethylenedipiperidine fell to a far low^r value which 1 ^ 


xAUAc tur J u per 

Metbyleiif’dipiperiiliiie, 0 u N» 0 H -vr u ^®^'^tion. 

KthylenotiipiVonJinc, ^ 7 niin«. 

Tr™vthj.i„,..di,,i,,„.iji„,^ c.h;>--ch/ch;-c&c,h„'';:.::; I h”:’ 

-IflSrSr^rwir" penta-methylene- 

^ tb even i laruc " ae-dichloropentaue 

large excess of piperidine, the principal yiL was 
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app^Btly the bicyclic quaternary animoninm eliloridc; only a 
yery small quantity of an oil being obtained, which boiled above 
300° under atmospheric pressure, and was insufficient for further 
purification. The quaternary chloride was not isolated. 

From the above results it may be assumed that the two nitrogen 
atoms in methylenedipiperidine affect each other by virtue of their 
situation on the same carbon atom, in a manner similar to that of 
the halogen compounds described in a previous communication. 
Fthylen^piperidine, in which the nitrogen atoms are situated 

Fni. 4. 



Tiitie hi fmirs. 

relatively in the 1 : 4-positioU3 in the chain, may be regarded as 
normal. In trimethylenedipiperidine the nitrogen atoms are in the 
critical 1 j 5-po6ition, and may be assumed to come into close 
proximity during their possible oscillations. This compound 
exhibits a reactivity above that of ethylenedipiperidine, so that it 
may without doubt justly be inferred that the spacial proximity 
induces the increased reactivity. The abnormality may be regarded 
as of the same type as that evinced by the piperazines, while the 
high reactivity of methylenedipiperidine may be attributed to a 
diflereut cause. 
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The refractive powers of the derivatives of pipOTidine "were 
measured} the following values being obtained : 

Mtu 


Mtthvlenedipfxridine 66‘SO 

Ethylcnedipiperidine 61'05 

Trifiielliylenedipiperidine 65*62 


Taking ethvienedipiperidine as the standard, and deducting or 
adding the refraction of the methylene group (4'60), methylene 
ilipiperidine appears to be slightly depressed (-0'15), whilst tri- 
methylcnedipipcridine is almost exactly normal (-0 03). Keifractive 
power therefore tends to throw no further light on the exalted 
reactivity of trirnethylencdipiperidine. The author intends to enter 
more fully into the phenomena of space conjugation in a study of 
compoiinrla of sulphur. 


Dxpekihental. 

if flhijlt iiedipiperi/iiiir. — Prepared by Kraut’s method (ATmalev, 
1890, 258 , 109) from piperidine and the condensation product 
of formaldehyde and sodium hydrogen sulphite. B. p. 235'^. 
D;" 0'9168, 1 47903 ; whence .M. = 66-30. 

Ethylentdipiptridine. — From ethylene bromide and piperidine, 
II. p. 963’’. Di“ 0-9936, 1-48720; wheDeeM. = 61'05. 

Trimi ihj/liiiedipiptridine. — From trimothylene bromide and piper- 
idine. H. p. 278° [Tuhl (Err., 1895, 28, 2214) gives b. p. 274—275°] 
Dl' 0-9175, n" 1-48520; whence M. = 65-62. 

a Dmethyldnsoamylethylencdiamine . — Four molecular propor- 
tions of methylfsoamylamine [prepared by Stormer and Lepel s 
method (/fer., 1896, 29, 2118) from isovaleraldehyde and methyl- 
aitiiiie, with subsequent reduction of the product] were treated in 
alcoholic solution under reflux with one molecular proportion of 
ethylene bromide in the presence of sodium acetate for four hours 
on the water-bath. After expelling the bulk of the alcohol and 
wme unchanged methylwoamylamine by distillation on the water- 
bath, the product was treated with aqueous alkali, extracted with 
ether, and the ethereal extract fractionally distilled under 
diminished pressure. The pure product was obtained in good yield 
as a colourless oil, boiling at 130-131°/18 mm., insoluble in water, 
imscib c with organic liquids, which rapidly absorbs carbon dioxide 
Irom the atmosphere, with formation of a solid product: 

0-0896 gave 0-9999 CO^ and O lOSOHjO. 0=73-37; H = 1419 
C’nHsjN, requires 0=73 68; H = 14-03 per cent 
1>1'° 0-8083, «;•= 1-43855 ; whence M. = 74-12. 

and proportions of fsoamylamine 

and chykue bromide in alcoholic solution were warmed on the 



AFFINITY AND CHKMICAL CONSTITUTION. PART 11. 1935 


.„atei-bath under reflux for eight hours, with occasional addition 
of alcoholic potassium hydroxide in quantities just sufficient to 
remove ionisable bromine as a precipitate of potassium bromide. 
On cmnpletion of the reaction the mixture was filtered, the filtrate 
rendered faintly acid with hydrochloric acid, and the alcohol 
evaporated. The residue was dissolved in water, extracted with a 
quantity of ether, then rendered strongly alkaline, and again 
extracted with ether. The ethereal solution, after being dried, was 
freed frmn ether, and the residue fractionally distilled under 
diminished pressure. The pure dihoami/lpiperazine was obtained 
in poor yield as a colourless oil, boiling at 136 — 137°/ 18 mm., 
insoluble in water, miscible with organic liquids, and strongly 
basic: 

0-1048 gave 0 2840 CO, and 0 1273 HjO. 0 = 73-91; H = 13-49. 

C 14 H 30 N 2 requires 0 = 74 34; H = 13-28 per cent. 

Df 0-83603, nf 1-44860 ; whence M, = 72-46. 

Bemylpiperidine . — From benzyl chloride and piperidine. B. p. 
245°. Dl* 0-9625, «1* 1-52420; whence M. = 55-65. 

s-DibeniyldimethyUthyknediamive. — Four molecular proportions 
of benzylmethylamine were wanned for five hours on the water- 
bath under reflux with one molecular proportion of ethylene bromide 
in alcohol in presence of sodium acetate. The mixture was then 
filtered, the alcohol expelled on the water-bath, and the residue 
treated with concentrated aqueous sodium hydroxide and extracted 
with ether. The extract, after being dried, was freed from ether, 
and the residue distilled under diminished pressure. The fraction 
boiling above 196°/ 10 mm. was collected separately, and redistilled, 
when the pure product was obtained as a pale yellow oil, boiling at 
198°/10 mm., insoluble in water, and miscible with organic 
liquids : 

0-0981 gave 0-2902 CO 2 and 0 0804 HgO. C=80-67; H = 9-16. 

CijHyNg requires C = 80-59; H = 8-95 per cent. 

Df* 0-9717, 1-53244; whence M, = 85 52. 

Dibemylpiperazine. — Two samples were prepared; one from 
benzyl chloride and piperazine, and one from ethylene bromide and 
benzylamine in presence of alcoholic potassium hydroxide. In both 
cases the product was distilled under diminished pressure, and then 
recrystallised from alcohol. It melts at 92°. 

I. — In Alcohol. 

Solvent: D's® 0-79982 ;»“« 1-36133; wt. 3 3497. 

Solution: D‘8 0-81309 ; n« 1-37235 ; wt 3-5800. 

Ma=83-88. 

6 L 
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II . — In Bentene. 

Solveaf 0'8;60S;n“ 1-49484 ; wt. 1-94S4. 
SoliitiM: I>“ 0-89536; 1-50360; wt. 2 '2495. 

M.=83-72l 


III. — In Beniene. 

8rilFn.t: ir 0-87605 ;«“ 1-49484 ; wt. 2 2425. 

Sululiun: 1)== 0-89215 ; »- 1 50221 ; wt. 2 5225. 

M. = 83-90. 

t/jiphenytdimethi/lethylenediamiTie.—Ftefaied by Dunlop and 
method (Trans., 1909, 96, 418) from ethylene bromide and 
an excess of monomethylaniline at 100°. The product was distilled 
under diminished pressure, and then recrystallised from alcohol. It 
melted at 47-5°. 

I. — 2n Beniene. ‘ 

Solvent: 11- 0-87805 ; n- 1-49484 ; wt. 3-1770. 

Sohitiou; 0-89334 ; 1-50536 ; wt. 3 5420. 

M. = 78-64. 

II. — /« Beniene. 

Snlvvut: II- 0-87605 1-49484; wt. 1-9015. 

SoUitiou ; 0 '80594 ; n-** 1’50719; wt. 2'1476. 

Ma=7877. 

/)ijiAeiii/lpipcrii:ine . — Prepared by the interaction of ethylene 
bromide and aniline in the presence of sodium carbonate. The 
pioducl was distilled under diminished pressure, and recrystalliscd 
from alcohol. It melted at 163°. 


I . — In Beniene. 

Solveut : ir" 0-87605 1 1-49484 ; wt. 2-9416. 

Solution .- D--“ 0-88517 ; n“' 1-50028 ; wi. 3-0895. 
Ma=77-42. 


II . — In Beniene. 

Solvent; D'l* 0-87605 ; n® 149484 ; wt. 3-6060. 

Solution: Lp: 0-88315 ; a» 1-49916; wt. 3-7423. 

M. = 77-63. 

Conclusions. 

mutuai*^*ii atoms in A'-substituted piperazines eiert a 

mutual jiilluence, occasioning optical exaltation 

(d) lervalent nitrogen atoms in the “ critical ” positions in normal 
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chain compounds exert a similar mutual influence, but no optical 
anmnaly has been detected in such substances. 

(3) The reactivity towards organic halogen compounds of nitrogen 
atoms exerting such mutual influence is thereby increased. 

The author desires to thank Dr. Smiles for valued advice and 
encouragement, and to express his gratitude to the Research Fund 
Committee of the Society for a grant in aid of the work. 

Ths Okoasic Chemistsy Labokatouv, 

USIVEKSITY CotLEOE, LoSDO.W 


CCXVIII . — The Temper aluTC- coefficient of the Electrical 
Conductivity of Hydrogen Chloride in Alcoholic 
Solution. 

By James Riddick Pajitington. 

In a recent communication (Lapworth and Partington, this vol., 
p. 1417), the existing data for the conductivity of alcoholic hydrogen 
chloride were discussed, and it was remarked that the values of 
different observers were not in agreement. The conductivities at 
35° were re determined, and found to lie close to the values of 
Goldschmidt and Udby {ZeiUeh. EUktrochem., 1909, 15, 6), except 
at high dilutions, when they were consistently lower than the latter. 

The value of at 25° was fixed at 66’5. 

The number 43' 10, recorded by Baly, Burke, and Marsden 
(Trans., 1909, 95, 1100) as the result of experiments at 15° (of 
which no details are given), together with the temperature-coefficient 
of Vollmer (d»n. Physik, 1894, [iii], 52, 328), leads to a value of 
at 25° which is certainly considerably lower than any other 
recorded value. It was therefore thought desirable to determine 
the conductivities at 0° and 18° (these temperatures being more 
conveniently maintained than 15°) with the purpose of finding 
whether, possibly, there might be some abnormality in the tem- 
perature-coefficient, and also of obtaining data on the electrical 
relations of hydrogen chloride which will be required in further 
investigations now in progress in this laboratory. 

The apparatus consisted of cells of three different sizes,' with 
platinised platinum electrodes, and closed with carefully ground 
glass stoppers. The constants were determined at 26° by means 

6 L 2 
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of ^/10-pota*siam chloride solution, the apecihc conductivity of 

which was taken as i = 0 01288 mho i v u 

Hesistance measurements were made by means of a Nalder pattern 
Wheatstone bridge, with a small induction coil and telephone. 

Alcoholic hydrogen chloride solutions were prepared and kept in 
the manner d’f.cribed in a previous communication (Trans., 1910, 
99, H'JOj. 

The cells W( rc cleaned with nitric acid and distilled water, and 
(hen carefully dried in an air-oven before each measurement. 
They were filled as rapidly as possible from a pipette, quickly 
stoppered, and the stopper covered with Faraday cement. The 
filling and closing of the cell must not occupy more than half a 
minute, otherwise the entrance of atmospheric moisture vitiates 
the resiilU. The leads were joined through stout rubber tubing to 
glass tubes with mercury connexions, which were sealed into the 
sides of the cell, so that the whole could be sunk in a thermostat 
(compare Partington, this vol., p. 470), or immersed in clean, 
pounded ice, as required. The solutions could be kept for several 
days in carefully closed flasks in full daylight without altering in 
conductivity, but if allowed to remain for a day in the cell (that 
is, in contact with platinum), their conductivities decreased, and 
the solutions gave the SchifI reaction for aldehydes (compare Cohen. 
Zrituh. ■phjtikal. Chem., 1898, 25, 1; Lapworth and Partington, 
this vol., pp. 1122, 1426). Measurements with solutions of very 
diflerent concentrations, and extending over several hours, showed 
that steady values of the conductivity were reached after half an 
hour at 0°, and fifteen minutes at 18°; with very dilute solutions 
the conductivities changed appreciably after about twelve hours. 
The cells were frequently shaken during the measurements. 

In the tables below are given (I) the concentrations in gram- 
molecules per litre, (Ilj the observed resistances in ohms, (HI) the 
cell constants, (IV) tho molecular conductivities, (V) the values 
of the latter from the smoothed curves. The values of were 
obtained by the graphical method described in the previous com- 
munication. The values at the highest dilution were corrected for 
the conductivity of the specimen of alcohol used ; for all other 
concentrations this correction was inappreciable. 
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Table I. 

Conductivities at 0°. 


(I-) 

0-S60 

0-850 

0-8446 

0-8446 

0-585 

0-4086 

0-4088 

0-2495 

0-115 

0-0853 

0-0853 

0-0342 

0-0342 

0-0842 

0-023 

0 01079 

0 01079 

0-01079 

0 01079 

0-01079 

0-001079 

0 001079 

0-001079 

0-001079 

0-00 


(II.) 

(in.) 

(IV.) 

tv.) 

39-5 

89-0 

0-42345 

0-4234.5 

12-61\ 

12-77j 

13-55 

39-58 

0-40314 

12-06) 

13-60 

39-24 

0-40314 

12-161 

47-70 

0-40314 

14-45 

15 -60 

58-92 

0-40314 

16-75\ 

17-0 

58-80 

0-40314 

16-78/ 

81-00 

0-40314 

19-05 

10-95 

158-00 

0 42345 

23-30 

23-30 

40 15 

0 06468 

24 -731 

24-77 

40-00 

0 08468 

24 -8-2 j 

400-00 

0 40314 

-28 86) 


399-6 

0-40314 

28-89 [ 

28-86 

400-3 

0-40314 

25-84 J 


578-1 

0-40314 

30 32 

30-32 

338 8 

0-12624 

34-53 'I 


323-5 

0 12624 

36-17* 


332-75 

0-12624 

35-16 } 

34-45 

3-26-0 

0-12624 

35-80* 


337-0 

0-12624 

34-72 ; 


2698-0 

0-12624 

42 64 •) 


2600-0 

0 12624 

42 35 1 

40-35 

2685-0 

0-12624 

42-801' 

2720-0 

0-12624 

40-76j . 


151000-0 

0-12624 




Xaj It 0° = 46-50 (extrapolateil). 


Table II. 

Conductivities at 18®. 


(1.) 

(II.) 

(HI.) 

(IV.) 

(V.) 

0-850 

46-0 

0-6472 

16-65\ 

16-45 

0-850 

46-6 

0-6472 

16-34 J 

0-4840 

44-0 

0-12624 

19-83 

20-50 

0-3863 

82-3 

0-42345 

23-38 

23-38 

0-1079 

122-9 

0-42345 

31-93 

31-50 

0-1059 

134-0 

0-4234,5 

29-73') 

31-55 

0-1059 

134-5 

0 4-2345 

29-73) 

0-01059 

270-0 

0-12624 

44-15\ 

44-15 

0-01059 

270 0 

0-12624 

44-15/ 

0-001059 

2190-0 

0-12624 

51-46 1 

1 

0-0010.59 

21900 

0-12624 

51-46 i 

j- 51-47 

0-001059 

2170-0 

0-12624 

51-96* 

0-001059 

2150-0 

0-12624 

51-49 j 


0-00 

1610000-0 

0-12624 

-- 



Ao 5 at 18“ = 60*00 (extrapolated). 

(All -values marked with asterisks were rejected in calculating the mean values.) 


These results, along with those at 25° recorded in the previous 
paper, are represented graphically in Fig. 1, where A is plotted 
against the cube root of the concentration. The values of 
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Gold^hmidt and Udby (G) at 250, and rf ^rke »d 

Marsden (B) at 15°, are added for comparialL The l^r 
„e evideltly much too amaU. and their portion ^th reaped to 
Z enrves Lke, it probable that they contain a large conatont 



C<’7i/iKr/inCfrx at 0 ®. 

n „ 18*. 

a M „ 25*. 

error — possibly some aritbmctical inaccwracy in conoexion with tlie 
cell-constant. As these observers give no details, it is not possible 
to hazard any more definite explanation of the discrepancy. 


The Temperature-coefieient o/ Xqq. 

Jf we assume that the molecular conductivity is a linear function 
of (empprature: 


h — A0(1 + 00), 
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nbere 8=temperature Centigrade, a = temperature-coefficient, we 
find, fPOiD three l|Uues: ' 

(<*) ^00 =46'5 when S = 0 
(i)X*=60-0 „ e=18 

(c) =66-5 „ fi = 25, 

the following values of Ogj : 

(o) and (i) ooo =0-0185 
(o) „ (e) =0 0172 

Mean ago =0 0178. 

Summanj. 

Xhe conductivities of alcoholic solutions of hydrogen chloride 
have been determined at 0° and 18°. The results of these experi- 
ments, together with those of previous experiments at 25°, have led 
to the following values for the limiting molecular conductivities 
and the temperature-coefficient a of the latter : 

at 0° = 46-50 

Aoo „ 18° = 60-00 

Xa5 „ 25° = 66-50 
a,a(mean)= 0-0178. 

In conclusidh, the author desires to thank Dr. A, Lapworth for 
the interest he has taken in the progress of the research. 

SCHUNOR LaBOKATORT, 

UNiVERsiTt OF Manchester. 


CCXIX . — The Absorption Spectra of the Nitration 
Products of Dimethyl-'p-toluidine. 

By Gilbert T. Morgan and Arthur Clayton. 

In continuance of their earlier investigations on the nitration of 
dimethyl-p-toluidine (Trans., 1905, 87, 947; 1910, 97, 2646), the 
authors have endeavoured to complete the series of nitro-derivatives 
of this tertiary base with the object of studying the effect of 
successive nitration on the colours and absorption spectra of these 
products. 

Six of the nine theoretically possible nitro-derivatives of dimethyl- 
p-toluidine are known at present, together with several secondary 
nitration products (nitrosoamines and nitroamines), and an account 
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ot the work it now put forward, inasmuch as the ahsorptim spectra 
of polynitrated aromatic amines and thei^||i«ivatives have not 
hitherto received much attention. 

2:3. S-Trinitradimethyl-p-toluidine (Formula VII). 

A solution of one part of 2 ; 6.dinitrodimethyl.p-tolnidme in nine 
parts of concentrated sulphuric acid wag diluted with fifteen parts 
of water, and the pasty mass thus produced treated with two to 
three parts of nitric acid (D 1'4), the mixture being heated at 
9,5° for about ten minutes. The product, which was crystallised 
repeatedly from alcohol, separated in scarlet, flattened needles or 
plates, and melted at 137°: 

01116 gave 01652 CO, and 0 0399 RjO. C=40'37; H = 3'97, 

0 1005 „ 18'4 c.c. N, at 22° and 760 mm. N = 20’75. 

CjTI||,Of,Xj recjuirea C-4000; H=3'70; N=20'74 per cent. 

The constitution of 2:3:6-trinitrodimethyl-p-ioluidine is suffi- 
ciently indicsted hy the preparation of the base from 2:6^1initro- 
dimethyl-p-toluidinc (Trans , 1910, 97, 2645), as only one trinitro- 
derivative is theoretically possible. 


2:3: (iTrinitrop-tnlylmtlhylnitrosoamine, 

N(CH,)-NO 

NO 

CH, 

The action of highly concentrated nitric and sulphuric acids at 
high temperatures on the foregoing trinitro-base led to decomposi- 
tion ; milder treatment furnished the nitrosoamine with elimination 
of a methyl group from the tertiary amine radicle. 

The pasty mass obtained by adding ten parts of water to the 
solution of one part of the trinitroKmmpound in nine parts of 
concentr.ated sulphuric acid was warmed for a short time at 80° 
with three pa.te of nitric acid (D I'd), until the colour, changed 
from red to yellow. The product was precipitated by ice-water, 
and crystallised from glacial acetic acid: 

0 1403 gave 01751 CO, and 0 0366 H^O. C=34-03- H = 2-89. 

0 0822 „ 17'3 c.c. N„ at 19° and 766 mm. N=24’33 
^C,H,0,N5 requires C = 33'68; H = 2-46; N=24-56 per cent. 

nZrf crystallises in yellow 
n^ies, me Itmg at 162-163°, and giving the Liebermann res^tion; 

mivtur^Tf trinitro-base directly with a 

muxture of n.tnc ac,d (D 1-4) and 60 per cent, sulphuric acid. 
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2ih-D%nitro~^t6^lmetk^lnitrotQamint (Formula VIII). 

A mixture of 2 : 5-dinitrodimethyl-p-toIuidine (one part), 60 per 
cent, sulphuric acid (forty parts), and nitric acid (five parts, D l A) 
^as heated for one hour at 100°, and the product crystallised from 
alcohol: • 

01672 gave 0-2460 COj and 0 0596 H,0. C = 4013; H = 3-94. 

0-1233 „ 25-0 c.c. No at 18° and 760 mm. N= 23-42. 

CgHgOtN^ requires 0 = 4000; H = 3-33; N = 23-33 per cent. 

‘i\5~J)initro-^~tolylmtlhylnltTosoamine crystallises in pale yellow 
needles, melting at 126 — 127°; it is identical with one of the two 
nitrosoamines obtained by Pinnow from methyl-p-toluidine (Ber, 
1897, 30 , 840). 

Atlion of Nitric Actd on 3:o-ninitroii!mcthj/l--p fn!iii(line, This 

dinitro-base, when treated with mixtures of concentrated nitric and 
sulphuric acids at temperatures below 80°, remained unchanged ; at 
higher temperatures a methyl group was eliminated, often with 
extreme violence owing to the formation of explosive methyl nitrate. 
The only definite products were 3 : 5-dinitro-p-tolylmethylnitro80- 
amine (m. p. 128°; Formula IX; compare Romburgh, Ber., 1896, 
29 , 1016) and the corresponding nitroamine. There was no indica- 
tion of further nitration in the ring without elimination of a methyl 
group. 

3:5-Dinitro-p-tolylmethylnitroamine (m. p. 138°; Formula X) was 
also prepared by the action of concentrated nitric acid (D T6) on 
the foregoing nitrosoamine (compare Gattermann, Ber., 1885, 18 , 
1482; Romburgh, loc. eit.; and Reverdin, J. pr. Chem., 1911, [ii], 
83, 167). 

A bsorption Spectra, 

The absorption spectra of the nitrated dimethyl-p-toluidines and 
nitrated p-tolylmethylnitrosoamines were examined in absolute 
alcoholic solutions. The source of light was an iron arc, and a 
quartz spectrograph of high dispersive power was employed. 

2-Nitrodimethyl-p-toluidine (m. p. 37°; Formula I; compare 
Trans., 1905, 87 , 947) was compared with its isomeride, 3-nitro- 
dimethyl-p-toluidine (m. p. 25°; Formula II; Pinnow, Ber., 1895, 
28 , 3039), which was readily prepared in a solid form from its re- 
crystallised sulphate. The absorption of the latter base has already 
been described byBaly, Tuck, and Marsden (Trans., 1910, 97 , 581) : 


N(0H3), 

NCCHg). 

/\ 

1 1 

/^NOg 


x; 

CH, 

CH, 

(Id 

(It) 
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The absorption carves of these two iaomeridea have the same 
general form, thus indicating similarity in cimstibition. The chief 


Fio. 1. 


Vffpfe curoea: 


ful/ curve ^‘KUrotlinuthyl-ji-tcluidine^ 

/fdttfif „ ... * - Z.^iiTodinuthjfl‘-p‘toluidine 


05 ci‘W»i/iV>»i frequeneiti. 


2000 22 24 26 28 3000 82 34 36 38 



^'uU curve 

, , 

Iht and ciotf/t • — . 


2 ; ^-Dinitreditnetkyl-f^oluidim. 
3 ; S-Kmtrodimahyl-f-ioluidine, 
’i:ej)mUTodimethyl.p.toluidine. 


U..b..d (,,»»)„, """ 
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N(CH,>, N(CH,), 

1^0*1 no/^no., 

l^NO, NO I Ino, I - 

CH, CH, GU, 

(?»•) . (IV.) (V.) 

2:5-Dinitrodim6thyl.j>-toluidine (Morgan and Clayton, loc. cit.). 
icbicli contains its two nitro-groups unsymmetrically arranged with 
jespect to the aminic radicle, shows an absorption band (1/\2160) 
narrower than, but still comparable with, the bands exhibited by 
tie two foregoing mononitro-bases. Tbe remainder of the absorp- 
tion curve (Fi^. 1) departs from the form characteristic of aromatic 
nononitroaminea in showing a very rapid change of absorp- 
tion at certain dilutions, a step-out making its appearance nt 
1 /x 2820— 1/A 3800. 

2;6-Dinitrodimethyl-p-toluidine (Morgan and Clayton, loe. cit.) 
gives a curve diSfering very considerably from those of the fore- 
going nitratea amines, and also from those of all other aromatic 
nitroamines which have been previously studied (compare Baly, 
Tuck, and Marsden, loc. cit.). The absorption band (head 1/A 2550) 
is broadened and flattened almost to extinction, the remainder of 
the curve being comparable with that of 2-nitrodimethyl-p- 
toluidine. 

The 2 ; fl-dinitro-base differs from the 2 :5-dinitro-isomeride in 


containing its two nitro-groups symmetrically disposed with regard 
to the basic group, a fact which suggests that symmetry of the 
molecule may play an important part in diminishing the selective 
absorption exercised by the compound. This hypothesis is supported 
by the behaviour of 3 : 5-dinitrodimethyl-p-toluidine (m. p. 
99 — 100^; Pinnow, Ber., 1898, 31, 2518). This base also contains 


its two nitro-groups in symmetrical positions with respect to the 
basic nitrogen, but in this instance they are both in ortho-, 
whereas in the former they are both in meta-positions. Since substi- 
tuents in ortho-positions almost invariably affect each other more 
than when present in meta-positions, it is not surprising to find 
that the diminution of selective absorption attains its maximum 
in the case of 3 : 5-dinitrodimethyl-p-toluidine. The absorption 
band (Pig. 1) has disappeared, and is replaced by a step-out. 

As it was not found possible to prepare 2 : 3-dinitrodimethyl- 
p-toluidine, the remaining isomeride of the above-mentioned bases, 
the corresponding 2 : S-dinitromethyl-p-toluidine (Formula VI) was 
prepared and examined (Pinnow, Ber., 1897, 30, 833). 

This comparison is quite justifiable, because Baly, Tuck, and 
Marsden (loc, cit.) have shown that in this group of nitro-compounds 
the mono- and di-methyl derivatives exhibit practically the same 
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•btorption ipectra, the only difference being that methylation shifts 
the absorption a little to the red : 


(VI.) (VII.) 

The Bubstitution of a nitro-group in 2 : 6-dinitrodimethyl-p-tolui- 
(line to form 2 : 3 : 6-trinitrodimethyI-p-toluidine (VII) introduces 
into the molecule an element of dissymmetry which is manifested 
in the absorption curve (Fig. 2) by the reappearance of the band 
(1 /A 2280), which, however, is comparatively shallow. 

In 2 ; 3 dinitroincthyl-p-toluidine (VI), where the substituents 
are arranged consecutively, the maximum amount of dissymmetry 
is produced, and the ahsorption curve indicates a band (1/A 228fi| 
which is the most persistent of any exhibited by this series of 
nitrated aminos. 

An examination of the absorption spectra of 2:5-dinitro- and 
3:5■dinitro-7^tolylrnethylnitrosoamines shows, however, that this 
effect of di.s.s) innietry is c.xhibited only when the basic aminic group 
is present in the molecule. This basicity is considerably diminished 
by the replacement of one methyl group by a nitroso or nitro- 
ladiele ; 


N(CIIj)-N() 

N(OH,)'NO 

N(CH3 


NO.>/\nO, 

no,/\no, 


■l i 
\/ 

1 

\/ 

OH, 

CH, 

CH^ 

(VIII.) 

(IX.') 

(X.) 


The absorption curves of 2 iS-dinitro-p-tolylmethylnitrosoamiue 
(Vni) and 3 :5-dinitro-p-tolylmethyInitrosoamine (IX) indicate a 
very similar general absorption (Fig. 2), although the former 
compound contains its nitro-groups unsymmetrically arranged with 
regard to the aminic nlt'-ogcn, whilst the nitro-groups of the latter 
isomeride are disposed symmetrically in this respect. 

3 : S-Dinitro-p-tolylmethyInitroamine (X) when first discovered 
was regarded as a trinitromethyl-p-toluidine (Gattennann, loc. cit.), 
but its absorption curve is quite comparable with those of the 
foregoing nitrosoamines, thus furnishing spectroscopic evidence in 
support of Roraburgh’s observation that one of the three nitro- 
groups is attached to nitrogen (flee. trav. chim., 1882, 3, 404). 


NHCH, 


NO..-" 

no:,/; 

Cff, 


NOjl^^'NO, 

CH. 
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The Colour of Aromatic Sitroaminet. 

The introduction of an amino-group into the benaene nucleus 
0 volve 5 a complete change in the absorption spectrum of this 

Fig. 2. 

Upper CKHVif : 

Full tun-c 3 :^-Dmitroi}ionoindk\il-\t toluidinc. 

DoiUd ,, 2'.'^ : t-TrtnitTodintflhyl Y'-tiilu.idiM. 

Oscillniioii ffcijiu)i£us. 

2000 22 24 26 28 3000 32 34 36 38 



Fu.ll curie 2 : ^■DinitrO'-p tolyhiicthylTiUrosocbrfiiTLe. 

Dotted , , 3 : h-DirMro-^’tolylvMlhylnitrosoamvne. 

Dot and dash' — - '6 i^-DinUro-'^i-tQlylmcihylnitToamiw. 

hydrocarbon, The seven small bands of benzene disappear, and the 
new spectrum exhibits one broad, well-defined band in the ultra- 
violet (Baly and Collie, Trans., 1905, 87, 1343). The conversion 
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of colourlw aniline into the yellow nitroaniline* is not accompanied 
by any such marked alteration in the general character of tie 
abeorption, the change consisting mainly in a shift of the absorp. 
tion band into the visible region of the spectnun, and in a 
persistence of the al)sor[)lioii at greater dilutions. 

The question of relationship between the colour and constitution 
of benzenoid nitroamines is accordingly a special case of the general 
problem of the connexion between the selective absorption of 
aromatic bases and their chemical configuration. 

It is customary to regard the nitro-group as the chromophor in 
nitroamines, but this effect is not specific, for other complexes play 
a similar part. In the aminocoumarins and their alkyl derivatives 
the unsaturatcd lactonic ring is the chromophor (Trans., 1904, 85 
IdSO; 1910, 87 , 1350), and ^-anthramine and di-o-aminoetilbcne 
exhibit colour in the absence of any substituent {Annalen, 188‘^ 
212 , 57; ficr., 1895, 28 , 1411). 

The hypothesis that the colour of nitroanilinee is due to a 
quiuoid rearrangement of the molecule involving migration of 
hydrogen to the nitro-group, has been refuted by Baly, Tuck, and 
Marsden {he, cit.), who showed that 3-nitro-p-toluidine and its 
methyl and dimethyl derivatives give absorption curves which arc 
almost superposable, excepting that methylation shifts the band 
toward.*! the red. Similar relationships were observed with the 
nitroaniline* and their dialkyl derivatives. 

With one nitrogroup in tho ring, variation in the orientatioji 
docs not greatly modify tho spectrum, but in general the band 
of the ortho and paradcrivatives is more persistent than that nl 
the incta-lsomcride. 

A» shown lu tho present communication, the effect produced by 
a second nitrogroup depends largely on its position in relation to 
the aminic radicle and to the nitrogroup already present. The 
question arises whether the exceptional form of the absorption 
curve! of 3 : 6 and 3 ; 6-dinitrodimethyl-p-toluidine is due to some 
alteration in the configuration of the aromatic nucleus consequent 
on the symmetrical grouping of the two nitrogroups about the 
basic radicle. 


Kaufmann has suggested {Ber., 1902, 36 , 3668) that nitro and 
aminodenvatives of benzene contain respectively the aromatic 
nucleus in centnc and paraKjninonoid conditions, the latter corre- 
sponding with Dewar’s benzene formula. In accordance with this 
view, one nught expect that increase in the number of nitrcngroiips 
would result in a change from the spectrum of the nitroanilines 
at exhibited by nitrobenzene. But the absorption curve of 



KITSATION PRODOCTS OF DlUETHYL-P-lXJLUlDlNE. 1049 


0 ; 3 : S-triiiitxodiiiietbyl-p-toluidine is nearer to the characterist ic 
nitroamino-form than that of 2 : 6-dinitrodimethyl-p-toluidine. 

Moreover, Hantzsch has compared the spectrum of 3 : 5-dinit ro- 
aniline with that of 5-nitro-l : S-phenylenediamino, a base having 
an equally symmetric molecule, but a preponderance of amino- 
groups. The two curves are very similar, the bands occurring 
nearly in the same region of the spectrum, but, on the other hand, 
these absorption spectra are entirely different from that of 1 : 3 : 5- 
trinitrobenzene, which has no absorption baud {Ber., 1910, 43, 
1669). 

It seems reasonable to infer that, in so far as mono-, di-, and 
tri-nitroamines are concerned, any change in the aromatic nucleus 
which may result from successive nitration is not such as can be 
indicated by differences in structural formulm (compare Hartley, 
Trans., 1885, 47, 693). This conclusion has also been reached by 
Hantzsch Qoc. eit.), who regards the nitroanilines and their alkyl 
derivatives as having the conventional formula, but with the nitro- 
groups linked by subsidiary valencies to the hydrogen or alkyl 
radicles of the amino-group. 

The fact that the character of the absorption is altered completely 
by the saturation of the aminic group suggests, however, that the 
predominant factor is the residual affinity of basic nitrogen. The 
shift of the absorption into the visible region of the spectrum may 
bo regarded as due to a chemical change of the nature of internal 
salt formation, since it is independent of the relative positions qf 
Ihe amino- and nitro-groups involved. When the residual affinity 
of the basic nitrogen is directed wholly towards one nitro-group or 
towards two contiguous nitro-groups, then the molecule becomes 
unevenly strained, and a well-defined absorption hand is manifested. 
If, however, this residual affinity is divided between two similarly 
situated nitrogroups, then the atomic stresses may be supposed to 
be more evenly distributed in the molecule, with the result that less 
selective absorption takes place. 

The authors desire to express their thanks to Dr. W. B. Tuck 
for his kind assistance in preparing the photographs and absorption 
curves, and to the Research Grant Committee of the Royal Society 
for a grant which has partly defrayed the expenses of this 
investigation. 

The Botai, Coileuz ov Science, London, 

South Kensinoton, S.W. 
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(XJXX. J)i-<:omposUnjn of Ilydrazides and Hydrazoms 

by Heat. 

I(y Frkiikkk k Daniel Chattaway, Chables Linaeus Gumming, 
and Bernard Howell Wilsdon. 

In continuation of an investigation of the behaviour of hydrazines 
at a high temperature, the reactions which take place when various 
hydrazidcB and hydrazones are heated have been studied. 

When a phtiialylhydrazide is heated, vigorous action accompanied 
by the evolution of heat seta in at a definite temperature, nitrogen 
and ammonia are hbcrated, and a phthalanil is produced, thus; 

3C,H,<[;|]>N-NHR = SC.H^C^^NR + Nj + NHs. 

When a hydrazone is heated, two main reactions take place, result 
ing in the formation of an unsaturated hydrocarbon, nitrogen, and 
a saturated hydrocarbon, thus : 

2chr:n-nhr':-chr:chb+2N2+2R'h, 

and in the formation of an alkylideneaniline, nitrogen, and 
ammonia, tlius: 

3CrfR;N-NHR=3CBn:NR' + N2 + NH8. 

The two reactions proceed simultaneously, a somewhat larger 
amount of the hydrazone as a rule undergoing the latter decomposi 
tion. 

Experimental. 


Decomposition of Phthalylphenylhydrazide hy Heat. 

Phthalylphenyihydrazide when crystallised from alcohol, which is 
the most convenient solvent to employ, is usually obtained as a 
mixture of two polymorphic modifications; the crystals of one are 
brighi, yellow, those of the other almost colourless. The yellow form 
IS the one stable at temporaiurcs near its melting point (180°) the 
colourless variety being transformed into the yellow form without 
melting before this temperature is reached. 

One hundred grams of phthalylphenyihydrazide were melted, 
and heated slow y in an oil-bath. When the fused mass reached 
r "'porous reaction set in, aecom- 

^monia TV *1'”“ liberation of nitrogen and 

ceased wherct maintained until all action had 

of it DPAsed * remaining was distilled. The bulk 

coolLg ^a rriik -Hdified on 

8 n like solid, a small quantity of coked residue being 
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eft in th© distilling flask. The solid distillate was recrystallised 
Toin alcohol and glacial acetic acid, and separated in fine, very 
Dale yellow-coloured needles, melting at 208“. 

From the mother liquors a small quantity of phthalimide was 

.jolated. 

The pale yellow, crystalline product, which formed practically^ 
the whole of the distillate, proved to he almost pure phthalanil, the 
colour being due to a very minute quantity of some yellow-coloured 
compound, probably a little of the original hydrazide which had 
escaped decomposition; this could be removed by boiling an 
alcoholic solution for a long time with animal charcoal, and repeated 
iccrystallisation. A quantity carefully purified in this way melted 
sharply at 210“ and was identical in every respect with phthalanil 
made from phthalic anhydride and aniline, which also, when pure, 
melts at 210“ (Found, C = 75-22; H = 4-07; N = 6'34; M.W.* = 
222 7. Calc., 0 = 75-31; H = 4-0G; N = 6-28 per cent. M.W. = 223.) 

The amounts of nitrogen and ammonia liberated were estimated 
by carrying out the decomposition of known quantities of the 
hydrazide in a current of carbon dioxide and hydrogen respectively ; 
but owing to the time required to complete the decomposition, exact 
quantitative yields could not be obtained. The results, however, 
show conclusively that phthalylphenylhydrazide when heated 
decomposes thus: 

3CsH.<g^N-NHPh = 3CeH,<[i^NPh + N, + NH,, 

dccom‘po!ition of 1’hthalyl-^-hromo‘phenylhydraiide hy Htat. 

A similar reaction to that described above occurs when phthalyl- 
p-bromophehylhydrazide is heated, but owing to auto-reduction 
which goes on simultaneously, considerable quantities of hydrogen 
bromide are evolved. On distilling the solid product of the decom- 
position and recrysUllising the distillate from alcohol, p-bromo- 
phthaJanil was obtained, crystallising in fine needles (m. p. 204°), 
and identical with the compound obtained from phthalic anhydride 
and p-bromoaniline. 


Decomposition of the Fhthalyltolylhydrazides by Heat. 

Only the deep yellow-coloured modifications of phthalyl-o- and 
-p^tolylhydraaide have up to the present been prepared, the exact 
conditions necessary for the deposition of the colourless modifica- 
tions from solution not having yet been realised. 

Phthalyl-p-tolylhydraaide behaves on heating exactly as does 

By determining the elevation of the boiling point of acetone. 

VOL. Yfii-r 
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phthalylphenylhydraiide. Twenty grams were similarly heated 
when at about 360° a vigorous reaction set in ; heat as before wa; 
evoUed, whilst nitrogen and ammonia were liberated. The yellow 
residne obtaiucd when the action bad completed itself was recrystat 
lised from alcohol, and p-tolylphtbalimide was obtained, crystallising 
in fine needles (m. p. 204°), and identical in every respect with the 
compound prepared by the interaction of phtbalic anhydride and 
7 ) toluidinB. Phthalyl-o-tolylhydrazide when heated behaved simi 
larly, nitrogen and ammonia were given off, and o-tolylphthalimide 
could be isolated from the residue, but other subsidiary reactions 
which have not yet been investigated appeared to take place to a 
much greater c-xtent than in the case of the para-compound. 


Dec'imjmtilion nf lievialdehydtjflienylhydrazone by Beal. 

Benzaldchydephcnylhydrazone (m. p. 156°) was placed in a small 
flask attached to a series of condensers, and gradually heated in an 
oil-hath. It commenced to decompose at about 210°, and at a 
temperature a few degrees higlier a vigorous action took place, 
ammonia, nitrogen, and a liquid smelling strongly of benzene being 
produced. The liquid residue in the flask was heated until gas 
was no longer given off. The amounts of nitrogen and ammonia 
produced from weighed quantities of thehydrazone were determined 
by tarrying out the decompositions in a current of carbon dioxide 
or of hydrogen. The liquid distillate was fractionated, and found 
to consist of benzene mixed with a very little toluene. The residue 
after all gas evolution had ceased was fractionally distilled in a 
vacuum. The lower fractions on cooling solidified to a white, 
crystalline mass, which on recrystallising from alcohol proved to bs 
stilbene. It crystallised in white, glistening plates, which melted 
at 124°, and had the peculiar characteristic odour of the hydro- 
carbon. To complete the identification it was converted into the 
‘dihromidc, which melted at 237°. 

The fractions of higher boiling point which only slowly solidified 
proved to be benzylideneaniline, C'jIIu-ClIiJSf'CjHs. 

Benz.aldehydephenyihydrazonc, therefore, when heated decomposes 
in two different ways. In one decomposition, stilbene, nitrogen, 
and benzene are produced, thus: 

2CHPh:N-NHPli = CHPhlCHPh + 2Ns, -t- 2CeH5, 

a reaction recalling the behaviour of benzyhdeneazine when heated. 

/ nitrogen, and ammonia are 

lormea, thuB: 

3CHPh:N-NHPh = SCHPhiNPh + Nj + NH„ 
a reaction similar to that which the phthalylhydrazidee undergo 
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,]ien he*ted. The greeter part of the bonzaldehydephenylhydr- 
aione decomposes in the latter manner. 

The small amount of toluene found is, without doubt, fdtincd 
by the reduction of the benzylideno group by the hydrazine group, 
a little diphenyl, which could not be recognised in presence of the 
stilbene, being possibly also produced. 

Decomjmsilion of Benzaldehydetobjlhydnnones by Jleat. 

Benzaldehyde-p-tolylhydrazone melts at 120° to a red liquid, 
which at about 190° decomposes, with evolution of heat, nitrogen, • 
ammonia, and a small amount of toluene being liberated. After the 
evolution of gaa has ceased, if the residual liquid is distilled, a 
yellow, viscid, oily substance passes over, which on cooling deposits 
crystals of stilbene. The oily liquid which can be filtered from 
them is benzylidene-p-toluidiue, and yields benraldehyde and 
p.toluidin6 when hydrolysed by dilute sulphuric acid. 

Benzaldehyde-p-tolylhydrazone therefore decomposes in a precisely 
similar manner to benzaldehydepheuylhydrazone when heated. The 
greater part decomposes into benzylidene-p-toluidine, nitrogen, and 
ammonia, thus ; 

aCHPhlN-N H-CeH^Me = SCflPhlN-CeH^Me + N 2 + NHj, 
while a considerable but smaller fraction yields stilbene, nitrogen, 
and toluene, thus; 

2CHPh:N-NH-C,,H4Me-CHPh:CHPh + 2N,, + 2Ccn,Me. • 

Beiualdehyde-o-tolylbydrazonc decomposes similarly when heated. 

CFniversitt Chfmical Laboratory, 

OxroKii. 


CCXXI . — The Absorption Spectra of Triketohydrindene 
Hydrate and Certain Denvatives. 

By John Edward Purvis. 

The absorption spectra of a series of coloured diketopyrrolines have 
been described and discussed by the author (Trans., 1910, 97, 2535), 
and also of some derivatives and isomerides of 1 : 2'diketo-i®-cj(cZo- 
pentene (this vol., p. 107). 

A series of coloured substances has been described by Ruhemann 
(Trans., 1910, 97, 1438 ; this vol., p. 1486), and obtained from tri- 
ketohydrindene hydrate, CeH 4 <[!^.C(OH) 2 , which from its 
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chemicsl behaviour waa found to resemble alloxan very closely. 
These subsUiices have been studied spectroscopically by the author 
in order to see boa far the colour and absorption is connected 
(1) with tlie ketonic constitution, and (2) how far the colour and 
absorption arc modified when the oxygen of the ketonic groups is 
replaced by other radicle groups. From chemical considerations, 
Buhemarin ascribed the following constitutional formulae to the 
varii’U.s coinjininds ; 

.1. Trikctohydriiidene hydrate, C,H,<Cq^^C(OH), , colourless. 


Jl. Iriphcnylhydrazone of trikotohydrindene, 
red. 


(psH,-(p;N-NHPh 
CO— c:n-nhpii’ 


C. The hydrate of 2:3-bis-(p-dimethy!aminoaDilo)-o-hydrindone, 
HjO, very dark purple. 


CO “ ■ 


c;n-c' ii/NMe.; 

C H 'CIN 

I). Ketohydrindenophenazine, canary-yellow. 

a. 2 o-Cni bo.xybenzoyliDdonoglyo.valine, 


cu- 


lt 

-c- 


uarrnifu* R‘<l. 


f. 1 : 3 Dikctohydrindamine, C(H 4 <^!y>CH-NH 2 , yellow; this 

substance was not obtained very pure, as it rapidly decomposed. 

G. 1 : 3DiketO'2benzy]ideachydrindamine, 

c,di,<^;y>CH.-N;cHPh, 

dull orange. 

//. 1 : 3-Dikoto-2 a-nis}'lidericliydrindainine, 

c,, •N;CH-C,,H,-01VIe, 

vcrmilioD'Orange. 

/. 1 ; 3*Diketo-2-;>-dimcthy?aininobcnzyIidenehydrindamine, 
CsU.<^^0H-N;CH-C,H,-NMe2, 
ir.Jiroon or very dark red. 

A . I^iketohydrindylidenediketohydrindamine, 

CsH.<c^ch-n:c<c«Xh„ 

deep red. 

A. I he ainmnnium salt of A‘, 
deep red. 
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C, D. and B .ern stable in abselnte alcohol, 
aUhongh they dHTered greatly i„ their relative solubilities. The 
substances C, B, I K and L were very unstable in .alcohol, but, 
they were more stable in glacial acetic acid, and they were 
invesbgated when drasolved in that acid. The subst^ce F 
(lecomposM 80 rapidly that no observations could be taken Solu- 
tions of the varioa, substances in milligram-moleculcs by weight 
were dM either in cold absolute .alcohol or in glacL acLc 
«id and their absorption spectra were c.vamincd photographically 
in the uraal way, using Wratten and Wainwrightl pa.rehromatiI 
plates. For erampie, lif/lOO-soliition means that oL milligraL 
meteide by weight of the substance was dissolved in 100 c a of 
cold absolute alcohol or of glacial acetic .acid, and this was further 

milligram-moleculo by weight 

or Jf/IOOO-strength; and this again was diluted so that JlJf, 

avo been dra™^ It wHl be seen that the colourless compound 
has a well-marked band in .V/lOO-soIution (Fig. 1) the nwition of 

I rinol M (oscillation freqLneies)' 

.l^;IdOfrSoIutions were also examined, but no other band IL 

of which began 

through the following thicknesses of d//1000soliition.s, were: ^ 

A. I/A. 

3 mm. thiclcnes-s 2480 4031 

W •• .. 265.8 3765 

" ’• 277.5 .360,3 

.• „ 29D5 J3S8 

The substance B, the red diphenylhydraaone of triketohydrindene 
«™ned in JI/10,000-solution, and showed two bands X; 
curves of which have been drawn (Fig 1 H) Tj.n bcaa, li 

two bands are at 2800 and 1980 Tl. ^ ^ ^ ^ 

•mn , . “ ^"0 ooore refrangible baud 

nSni; 

.-;-tban, theSXrhtr- So^IsX 

™o*plex aromaH 1 “”>P“«od i by 

»thatthereTlSrofTbr”r-“ ^ 

pt on of light witmn the visible regions of the 
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spectrum, and a characteristic colour is produced. The suhstanccs 
1) and E were also examined, but in neither case was a band 
observed. The positions when general absorption began through 


Fio. 1. 

OtcillaiioH frtquentiu. 

IflD lJiK20F 22 G24H, 26M 28 OSO 82 34 86 



the following thicknesses of Af/10,000-aJcohoIic solutions of the 
substance D were; 




l/A. 

9 mm. thickness 3080 

3244 

30 

„ 3300 

3023 

61 „ 

„ 3610 

2843 

90 „ 

M 8930 

2543 

136 „ 

M 4200 

2380 


The positions when general absorption began through the foUow- 

ing thicknesses of 3f/10, 000-alcoholic solution of the substance 
A were: 
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X. 

9 mut. thickoess 2780 
30 „ „ 3580 

51 „ „ 8780 

90 „ 8830 

134 ». 4126 

146 „ 4150 


1/X- 

3595 

2791 

2644 

2576 

2438 

2409 


Stronger solutions of D and E were not obtained» aa the substances 
»ere not easily soluble. 

The explanation of these phenomena appears to be that the 


Fio. 2. 


Osnllatioiifrcqueacu^. 



30 

20 S 


10 


J. Acetic acid solution oj 1 ; Z-diketo-2-J)eTV!:ylidenehydrindaminc (Gj. 
II. ,, ,, \ iZ-dikcto-2’anisylide')iehydrindam.i'M {R). 

Ill, „ ,, \ \%-diktto-2-^-dir)uikylaminohinzylidene- 

hydrindamine (I). 


establishment of aaiother ring in each of these compounds has 
destroyed the selective absorption exhibited by the compounds A, 
B, and C, and that the colour is produced by an extension of the 
general absorption within the regions of the visible parts of the 
spectrum. 

The coloured compounds G, H, and / were examined in M /lOOO- 
aolutions of glacial acetic acid, and the absorption curve of 
the band of each substance has been drawn (Pig. 2). It is evident 
from a study of these curves that the bands are all of the 
same type. The differences correspond with differences in the 
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tliadw of colour of the different compounds. For example, the 
fubstance C is a dull orange colour; the substance H a vermilion 
orange; and the substance / is a maroon or a very darh red. The 
position of the band.s, as well as their extension, illnstrates these 
differences in shades of colour. The head of the band (r is at 
about 2300; that of 11 is at about 2300, but is much wider than G-, 
and that of I is about 2000. 3//10,000 Soiutions in glacial acetic 
acid were also examined through varying thicknesses, but no bands 
wore ob.served in the ultra-violet regions. 

Kio. 3. 

Oscillalion Jmpunda. 


16 n 13 E 20F 22 G 24 II,26M 28 O 30 32 34 36 



L A<i(k ai-iil o/itilrtolijidi-litdylvtmedikelokydrindamme (K). 
I- ■< ,, ut/ittwninm salt of diketohydrindylident. 

il ih lolnjdrindamine (L). 


'liio substances K and /- were also eicaroincd in df/lOOO-aolutions 
of glaci.il acetic acid, and the absorption curve of each has been 
drawn (Fig. 3). Here, again, the bands are evidently of the same 
type, and the differences correspond with differences in the shades 
of colour, which are both dark purple-brown. The curve of the 
ammonium compound (/.) is not so persistent as that of the parent 
subsiaiice (A). The head of the band of A”* is at about 1990, and 
tliat of L .at about 2000, J//10,000-Solution3 in acetic acid were 
also examined through varying thicknesses, but no bands were 



rBiKSTOHTDKlSDENK HYDRATE AMD CERTAIK DERIVATIVES. 1959 

observed m the ultra-violet regions. The positions where general 
absorption began in / lO.OOO-solntions were : 



X. 

1/x. 

10 Tcm. thickness 2810 

3556 

2 ,, 

„ 2m 

4014 

10 ,, 

V. 2700 

3702 

2 „ 

2465 

4054 


go that the general effect of the substitution of oxygen in one 
of the ketonic groups of the colourless compound .4 , by complex 
aromatic compounds, is to damp the vibrations so that there is a 
selective absorption of light within the visible regions of the 
spectrum, and a characteristic colour is produced. 

Genera! Conclusions. 

The results of the observations show that (1) the colour of the 
compounds is intimately connected with the presence of ketonic 
groups, phenomena which are analogous to those of the dikoto- 
pynolines and the eyefopentenes {loe. cit.)- (2) the shade of colour 
is modified according to the type of the substituting groups; 
(3) where another ring is established, as in the compounds D and A’, 
there is no selective absorption, and the colour is produced by an 
e.xteiision of the geiveral absorption within the regions of the 
visilile spectrum. 

It is important to refer to the observations of Hartley (Trans., 
188f, 51, 154; 1905, 87, 1791 et seq.), in which he shows that the 
colourless alloxan and uramil have no absorption bands, whereas 
the coloured murexide has two, the heads of which are at about 
3300 and 1900; that is, the former, a weak hand, is in the ultra- 
violet, and the latter, a strong and persistent one, is in the visible 
parts of the spectrum. These three compounds are constitutionally 
comparable with the compounds A, F, and L respectively. The 
comparison may be further extended in that the parent substance 
.4 (triketohydrindene hydrate) has no colour, although it exhibits 
an absorption band just beyond the visible part of the spectrum ; 
the unstable substance F (1 :3-diketohydrradamine) would probably 
show a similar band ; and the coloured substance L (the ammonium 
salt of diketohydrindylidenediketohydrindamine) exhibits a band 
in the visible regions of the spectrum. 

Apart from this comparison, it is also clear that selective absorp- 
tion need not accompany the phenomenon of colour, as the author 
has shown in the isomerides of eyefopentene (foe. cit.)-, and the 
observation is confirmed by the coloured compounds D and F of 
this investigation, where no selective absorption was found. 
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Although there is oo selective abswptioa, it is probable Uiat the 
colour is tlie result of the trauimission of rays between deBnit* 
regions, the limit of which, in one direction, extends into the 
infra-red; and there is every possibility that such compounds wmild 
show selective absorption in these regions. 

I have again to thank the Government Grant Committee of the 
Royal Society, by whose assistance the spectroscope wae obtained ; 
and also Dr. Ruhemann for pure specimens of the substances 
examined. 

UMVEKaiTY Chemical Laboratobt, 

Cambridob. 


COXXII.— rAe Alkaline Condensations of Nitro- 
hydrazo-coTupounds. Part /. 


Rv Arthuu Gkoroe Green and Ernest Arthub Beabder. 

In a series of researches on the constitution of the stilbene dyestuffs 
conducted by Green and former collaborators (Trans., 1904, 85, 
1494, I431!;I906, 89, 1602; 1907, 91, 2076; 1908, 98, 1721), it has 
been shown that the production of azostilbene compounds, whether 
by alkaline condensation of derivatives of p-nitrotoluene or by 
alkaline reduction of derivatives of 4 : 4'-dinitrostilbene, is preceded 
by the formation of unstable intermediate products, to which the 
constitution of nitrosostiibenos was assigned. 

In view of the parallelism between the 'NIN- and ’CHICH* series 
which is exhibited in the following, amongst other, reactions : 


;j-?fitrotolueiie. 


kixidAtion with 

>• 

bypochlorit*H 

OxidstioB witb 



bj-poclJoritM 


N02-C«H,‘CH:CH*CBH,-NOg 
4 : 4'*Dinjtrostilbene. 

no,-c,h,-n:n-o,h,-ko, 

4 : 4'>DiQ!troazobeDzeue. 


it seemed not improbable that condensations might occur in the 
azo-series similar to those which give rise to the stilbene dyestuffs. 
It has long been kuown that by partial reduction of 4;4MinitrO' 
azobenzene a product is obtained which dissolves in alkali hydroxides 
with an intense blue colour, and it appeared possible that an 
analogy might exist between this product and the above-mentioned 
inteniiediate compounds of the stilbene class, which dissolve in 
alkalis with a crimson to blue colour. This anticipation was 
strengtheiirod when we found that the former substance exhibited 
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its general behaviour a remarkable similarity to the latter class 
i){ cofflponnda- Thus, in alkaline solution both are readily decolorised 
by air, the former yielding dinitroazobenzene, the latter dinitro- 
itilbene. On heating their alkaline solutions, both are finally 
PODverted into stable yellow condensation products, which dissolve 
in cwicentrated sulphuric acid with a similar cherry-red colour, 
jbirther, in both cases these stable condensation products are con- 
yerted by alkaline reducing agents into other products dissolving 
in concentrated sulphuric acid with a blue colour. 

Assuming that the intermediate products of the stilbene condenser 
tion are correctly regarded as nitroso-compounds, the existence of 
a series of parallel condensations in the azo-class would necessitate 
the conclusion, either that the above reduction product of dinitro- 
jiobenzene, which is usually regarded as dinitrohydrazobenzene, is 
actually a nitroso-compound, or that such a nitroeo-compound is 
formed in an early stage of its alkaline condensation. The present 
research has been undertaken with the object of investigating these 
questions, and, incidentally, of obtaining further light on the course 
of the stilbene reactions. 

The product of the partial reduction of 4 rd'-dinitroazobcnzene, 
which dissolves with a bright blue colour in aqueous alkalis, has 
alresdy been the subject of frequent investigations, which have 
led to very divergent views as to its constitution. It was discovered 
by Lermontoff in 1872 {Ber,, 1872, 6, 232), who regarded it as a 
dinitrohydrazobenzene, N2H2{C5H4-N02).2, a conclusion which was 
strongly supported later by the work of Werner and Stiasny (5er., 
1899, 32, 3272). On the other hand, Janovsky (Monatsh., 1885, 
6, 160), whose analytical results differ widely from those of other 
authors, ascribes to the compound the constitution of a nitrolic 
acid, NOs,-CsH4-N5,-CoH<-N(OH)-N(OH)-C,Hi-N,-C„H,-N 02. Will- 
gerodt (J. pr. Chem., 1890, [ii], 42, 51) regards it as an " az- 
hydroxyazo” compound, N02-C5H,-N3-CfiH4-NH'(0H):0; whilst 
Freundler and Beranger {Compt. roid., 1902, 134, 1219) support 
the quinonoid formula: H02N:C„H4;N-N:C5H4:N02H. Another 
possible structure hitherto unconsidered is that of a hydrated 
diiiitroBoazobenzene, (HO)2N-C„H,-N2-C„H,-N(OH)j. 

The preparation of this product at first offered some diflSculties, 
owing to the absence of details in the published accounts, but it 
was finally obtained in a pure state and in good yield by reduction 
with colourless ammonium sulphide. When crystallised from 
acetone it had the characteristic crystalline form described by 
Janovsky, and after drying at 140° it melted (if heated quickly) at 
228°, as given by Werner and Stiasny. The great variation in 
melting point observed by different investigators (L., 220°; J., 218°; 
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"W., 248—250'*; W. and S., 228°), which at 6rst sight seems to 
suggest that they had varying products in hand, is more prohabiv 
to be referred to the different rate of heating. The nitrogen value 
obtained for the compound agreed exactly with a dinitrohydrazo 
benzene, although it also approximated to the figure required for 
the hydrated rlinitrosoazobenzcne. On oxidising the blue alkaline 
solution by shaking with air or by addition of iodine, dinitroazo. 
benzene was regenerated. Titration of the alkaline solution wilb 
a standard solution of iodine until complete disappearance of tie 
blue colour, gave results which indicated the removal of two atoms 
of hydrogen. Titration of the acetic acid solution with titanium 
trichloride also gave figures in agreement with the dinitrohydrazo- 
benzeno formula, and this was further supported by the behaviour 
of the compound with acetic anhydride. When heated with this 
reagent for a short time only it remained unaltered, whereas if jt 
were a hydrated form of dinitrosoazobenzene, or had the " az- 
hydroxyazo” formula suggested by Willgerodt, it should lose the 
elements of wafer. When boiled with a largo excess of acetic 
anhydride for two hours it was converted into a diacetyl derivative, 
melting at I8S.-1S9°, which is doubtle.ss identical with the dinitro- 
diacetylliydrazobenzeiie (m. p. 186—187°) obtained by Freundler 
and Beranger by nitration of diacetylhydrazobenzene. There is thus 
no reason to doubt the correctness of the conclusion arrived at bv 
Werner and Stiasny, that the reduction product is actually 
d in i trohyd razobenzene. 

The question next arises whether the blue colour of the alkaline 
solution is due to the formation of a salt of dinitrohydrazohenzene 
or whether a molecular change occurs under the influence of the 
alkali. 


To ascertain this, a series of experiments was conducted, in which 
weighed quantities of the dinitrohydrazohenzene were dissolved in 
cold aqueous sodium hydroxide (10 to 20 per cent. NaOH), and 
then filtered into .aqueous acid, both solution and filtration being 
effected in an apparatus from wtiich air was completely excluded 
by means of hydrogen. If intermolccular oxidation and reduction 
occurred, it was to be expected that a precipitate of dinitroazo 
benzene would be produced. The dinitrohydrazohenzene dissolved 
completely, and the deep blue liquid, when not allowed to remain 
for more than fifteen minutes, left no appreciable precipitate on 
e .1 r. We further found that the freshly prepared blue 
so 11 i,>n ave when immediately acidified a light yellow precipitate 
f dinitrohydrazohenzene. It must therefore be con 

luded thaf, the blue compound- actually represents an alkali salt 
of dinitrohydrazohenzene, and if its entirely different colour and 
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[iiuch greater oxidisability in comparison with the free compound 
considered, the assumption seems justified that the latter is a 
pseudo-acid, giving rise to salts of the quinonoid type, 

M'O-ONICjHilN-NICjHilNO-OM'. 

Xhis cOTiclusion is also in agreement with the work of Grandmougin 
aud Leeman {Her., 1906, 39 , 4384; 1908, 41 , 1295), who have 
isolated a blue dipotassium salt of hexauitrohydrazobenzene, 

CaHo(N02)3-NH-NH-CpH,(NO.).. 

In the course of the above experiments it was observed that if 
the blue solution in aqueous sodium hydroxide (10 per cent. NaOH) 
is kept with exclusion of air for several hours, the colour becomes 
slightly more violet, whilst a small precipitation of dinitroazoben- 
jeije occurs. If the blue solution is now acidified, the precipitate 
has a much more orange colour than previously, is more voluminous, 
and IS completely soluble in cold glacial acetic acid, in which dinitro- 
hvdrazobenzene scarcely dissolves at all. It also exhibits a much 
greater solubility in alcohol and in ether. In aqueous sodium 
hydroxide it dissolves readily with tho same blue colour as dinitro- 
hvdrazobenzene, but, on the other hand, dissolves in sulphuric acid 
with a reddish-orange colour, in contrast to the pure yellow of the 
latter. When dry it forms a brick-red, amorphous powder, which 
could not be obtained crystalline. Analysis of this product gave 
numbers for carbon, hydrogen, and nitrogen conforming to dinitro- 
hydrazobenzene, with which the results of titration with titanium 
trichloride were also in correspondence. If boiled, however, with 
acetic anhydride under conditions in which dinitrohydrazobenzene 
is quantitatively converted into the diacetyl derivative, the product 
in question gave rise to dinitroazobenzene (yield of about 70 per 
[cnt.|. These results appeared at first sight to indicate that wo 
hiid m hand a compound isomeric with the original dinitrohydrazo- 
bciizcne. Such a supposition was, howeven, very difficult to 
c.'ipre.ss by any probable formula, and doubts arose as to its validity 
when it was found possible by repeated crystallisation from acetone 
lo separate from the product a small quantity of pure dinitro- 
livdrazobenzene. Subsequent experiments proved that the sub- 
si aiice was in fact a mixture consisting of about four-fifths of 
unaltered dinitrohydrazobenzene with about one-fifth of a new 
compound. The latter was obtained pure by effecting the conver- 
sion with weaker alkali (3 per cent. NaOH), and allowing the 
solution to remain at the summer temperature (about 25°) for from 
SIX to sixteen hours. A violet-blue solution was thus produced, in 
which was suspended a considerable amount of dinitroazobenzene. 
-Ifter filtration froin the latter the blue solution was acidified with 
acetic acid, which produced a very voluminous, colloidal, orange-red 
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precipiUt«. By r;^id crysUllisaiion from acetone the new 
compound wa» obtained in small, red cubes with a violet reflei. In 
concentrated sulphuric acid it dissolved with a pure crimson colour, 
which on addition of a drop of dilute nitric acid was changed to 
yellow (formation of dinitroazobenzene). It dissolved in alkali 
hydroxides to a violobblue solution, which, like that of dinitro- 
hydrazobcnzene, is decolorised by air or iodine. A determination 
of the relative <iuantitic6 of the new compound and of dinitroazo- 
benzene produced from a given weight of dinitrohydrazobenzene 
gave resulta in agreement with the supposition that the reaction 
proceeds according to one or other of the two following equations: 
(a) 2N02‘CjII^‘N2H2‘C'gH4''N02— 

N02'C2H^'N2*CjH2*N02 + C]2Hio02N4 + H^O. 
(i) 2N0 j-C,H,-N2Hj-C4H,-N02= 

NOj-C.H^-Nj-CjHj-NOs + CijHjOjN, + 2H2O. 
The estimation of carbon, hydrogen, and nitrogen, and the results 
obtained by titration with titanium trichloride, establish for the 
compound the constitution C| 2 H|oOjN, ; it is therefore formed in 
accordance with the first equation. The substance is therefore 
either a 4 nitro-4'-nitroeohydrasiobenzene, 

NO'CeH.-NH-NH-CoHj-NOo, 

or a hydrated 4 : 4'-dinitro8oazobenzene, 

no-CoH<-n:n-c,H4-n(oh)2. 

As, however, the titration of the alkaline solution with standard 
iodine indicates tho loss of two atoms of hydrogen in a similar 
manner to dinitrohydrazobenzene, the first of these formulse appears 
the more probable. 

Accepting the conclusion that the free compound is nitronitroso- 
liydrazobenzene, it is probable that its violet-blue alkaline solutions 
contain quinonoid salts of the constitution 

m'o-on:c,Hj:n-n:c,H4:n-oh. 

These salts should be identical with the oxime corresponding with 
the red alkaline salts of p-nitrobenzeneazophenol, to which Hewitt 
assigns the formula M'O-ONlCjH^lN'NlCjHjlO. Attempts to 
prepare the former by the action of hydroxylamine on the latter 
have not, however, been successful. 

In respect to the incomplete action of cold alkali hydroxides on 
dinitrohydrazobenzene, it was found by direct experiment that a 
mixture composed of oue part of nitronitrosohydrazobenzene and 
four parts of dinitrohydrazobenzene, when precipitated together, 
e.vhibited exactly the same properties as the product at first 
supposed to be an isomeric dinitrohydrazobenzene. The orange 
colour ir sulphuric acid, its colloidal properties, and much greater 
solubility In solvents are therefore all due to the admixture of 
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nitronitroAohydraiobeniene. The different behaviour of the 
product with acetic anhydride appears also to be referable to the 
sane cause, for the nitroso-compound on account of its greater 
reducibility may effect oxidation of dinitrohydraxobenzene to 
dinitroazobenzene before acetylation can occur. 

As mentioned above, the final product of the action of alkali 
Jiydroxidea on dinitrohydrazobenzone is very analogous to the final 
product of the atilbene condensation. It was obtained by heating 
the solution of nitronitrosohydrazobenzene in 3 per cent, sodium 
hydroxide to 100° until complete disappearance of the blue colour 
(air being rigidly excluded). The orange-coloured precipitate, after 
crystallisAfcion from xylene, was obtained in sparingly soluble, 
orange needles, melting at 285 — -286°. Analysis supported the 

constitution ; 

The compound is therefore a bisnitrobenieneaio-azobemene, and 
owes ita formation to the condensation of two molecules of nitro- 
nitrosohydrazobenzene, in accordance with the scheme; 

IHH 0: W HH; 

N0j'C,H<'N-N-CsH',-N -e- N'CjU^'N-N-C’oH^'NOj 

In preparing the compound it is not necessary to employ the 
isolated nitronitrosohydrazobenzene, but the blue alkaline solution 
of dinitrohydrazobenzene may be heated at once to 100° until the 
blue colour disappears. The orange precipitate then obtained is a 
mixture of bisnitrobenzeneazo-azobenzene with dinitroazobenzene, 
and can be readily separa.ted by solvents, in which the former 
compound is much less soluble. A quantitative determination of 
the yield of the two products agreed with the equation : 

4N0i,-C,H4-N2Hj-CeH4-NO2 = 

2N02' C,H,-N2-CcH,-N02 + + IH^O. 

It was further found that the condensation of nitrouitroeo- 
hydrazobenzene to bisnitrobenzeneazo-azobenzene can also be 
effected by merely boiling the former with neutral solvents. 

The above experiments fully justify our original expectation of 
the existence of a parallelism between the derivatives of dinitroazo- 
benzene and those of dinitrostilbene. If this analogy is complete 
it would seem to suggest that the intermediate products of the 
stilbene reaction are not, as hitherto believed, dinitrosostilbenes, 
NO'CcHj'CHICH'CjHj’NO, but rather nitronitrosodibenzyls, 
N0-CeH4-CH2-CH2-CjH4-N02, 

from which the final condensation products (stilbene dyestuffs) are 
formed in the manner indicated above for bisnitrobenzeneazo-azo- 
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benzene. The mobility of the two methylene hydrogen atome mar 
very probably be connected with the tendency to form qainonoid 
mIU. The chief difficulty in this view lies in the fact that coloured 
(blue f ) quinonoid salts of dinitrodibenzyl, 

corresponding with the blue quinonoid salts of dinitrohydrazr> 
benzene, have hitherto not been observed. The dinitrodihenzv! 
salts and those of its derivatives which have been investigated all 
give no colour with alkali hydroxides, except on heating. It is 
however, possible that owing to the 6 rmer attachment of hydrogen 
to carbon compared with that of hydrogen to nitrogen, the forma 
lion of quinonoid salts may take place with greater difficulty, or 
only at temperatures at which conversion into the nitronitroso- 
compound follows immediately. This is supported to some extent 
by the observation made by Green and Wahl, that dinitrodibenzvl- 
disulphonic acid when heated with sodium hydroxide is converted 
in the first instance, into a mixture of dinitrostilbenedisulphonic 
acid with the crimson intermediate product. If the latter is nitre- 
nitrosodihenzyldisulphonic acid, the reaction is exactly analogous 
to the above-described formation of dinitroazobenzene and nitre- 
nitrosohydrazobenzene from two molecular proportions of dinitro- 
hydrazobonzene, and just as in this case may be preceded and 
coiulitioiied by the prior formation of a quinonoid salt. 


Experimental. 

4 : i'-Diniiroazohenzene, 

This compound was prepared both by nitration of azobenzeuc 
and by oxidation of p-nitroaniline with calcium hypochlorite, 
identical products being obtained in both cases. The latter method,' 
by which the puro product can readily be obtained in quantity! 
was that finally adopted. In conformity with Meigen and Normann 
{Her 1900, 33, 2711), we found that the product of this reaction 
18 the azo- and not the azoxy-compound. The operation is best 
conducted in the following manner: One hundred grams of p-nitro 
auilme are dissolved in a mixture of hydrochloric acid and Lot 
wa r, 1 tered through glass wool, and poured into about 2 i litres 
of cold water, the base being thus obtained in a fine state of 

ir v!. . sodium 

„o„*„;_ „®’ 1 ° ^ solution of calcium hypochlorite added, 

reout Pd “ ir !! P®' theoretically 

the ora-ipp about six hours and leaving overnight, 

and the/ washed well with cold water, 

out drying extracted on the filter with cold acetone. 
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In order to remove unaltered p-nitroaniline and dark-coloured 
bj-products. The residue is recrystallised from boiling xylene, from 
B-hich it separates in long, orange-red leaflets, melting at ‘’'> 3 '-" 
lo facilitate the subsequent reduction, it vas found very advan- 
tageous to convert the product into a fine state of division by 
dissolving It in cold concentrated sulphuric acid, and pouring into 
Batcr. In this it is not necessary to crystallise from xylene 
and the purification with acetone may be conveniently replaced 
by an extraction with cold dilute hydrochloric acid to remove 
p-nitroaniline, calcium carbonate, and other impurities. (Found 
X=:20'S7. Calc., N = 20‘59 per cent.) * 


4 -.i'-mmlrohydrazobemene, NOa-CjH^-NH-NH-CjH^-NOs. 

Ate a number of experiments with various alkaline reducing 
agents, such as zinc dust and sodium hydroxide, dextrose and alkali 
sodium sulphide, yellow ammonium sulphide, etc., none of which 
gave good results, the following method of preparation with colour- 
less ammonium sulphide was adopted. The reagent was prepared 
just before use by saturating a mixture of equal parts of concen- 
trated aqueous ammonia and water with hydrogen sulphide. Eleven 
grams of finely divided dinitroazobenzene are mixed in a mortar to 
a uniform paste with 150 c.o. of 95 per cent, alcohol, to which a 
few C.C. of acetone are added. The paste is transferred to a flask 
heated to boiling, and 100 c.c. of the above aqueous ammonium 
.sulphide are brought in. An immediate reaction occurs, and after ' 
about two minutes’ boiling an equal Volume of cold water is added 
After cooling, the yellow precipitate is collected, washed with hot 
water, and then with alcohol, after which it is extracted with chloro- 
form to remove any sulphur that may bo present. The product is 
then dissolved in about 300 c.c. of boiling acetone (to which a little 
alcohol is added), and on cooling dinitrohydrazobenzene separates 
in pale yellow, transparent, rhombic prisms. The product on 
drying at 140° loses acetone, becoming opaque and of a deeper 
yellow colour. The yield was 6 or 7 grams. The product dried 
at U0° was found to melt at 228° if heated quickly, but on slower 
heating it melted at various other temperatures up to 250°. (Found 
l'’-20'4. Calc., !N = 20‘4 per cent.) ' 

Reduction in acetic acid solution with standard tiUuium tri- 
chbride, titrating back the excess with ferric alum, gave the 
following result: 


Hydrogen used =5-08, 6-27, 5 17. 

Hydrogen theoretically necessary for reduction of dinitro- 
hydrazobenzene to p-phenyle.nediamme=5-ll per cent. 

n order to estimate the quantity of oxygen required to effect 
VOL. xcix. „ 
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decolori»ation of the alkaline solution, titration with standard 
iodine in an atmosphere of hydrogen was employed. The end-poiat. 
indicated by the disappearance of the blue colour, is aharpK 
deBned. To secure rapid aoluUon of the dinitrohydraiobenzene ia 
the dilute sodium hydroxide employed and thus avoid any con 
densation, it was found advisable previously to dissolve 
compound in acetone, reprecipitate with water, and wash ttoroughly 
until every trace of acetone was removed. The fine precipitate was 
then transferred to a closed fiask with 50 c.c. of water, the air 
displaced by hydrogen, and 50 c.c. of 6 per cent, sodium hydroxide 
were introduced from a tap funnel. Titration is then effpeted with 
.V/L'O-iodine immediately solution has occurred: 

Oxygen consumed — 6'3 and 6‘96. 

Oxygen reeiuired to oxidise dinitrohydrazobenzene to dinitroaao 
benzene— 5'79 per cent. 

DinitradiatetylhydrazohemerUt NOj'CgH^’NAcNAc’CgHi'NO,. 

One gram of dinitrohydrazobenzene was boiled for two hours with 
90 c.c. of acetic anhydride, air being excluded. After evaporating 
off the exccfs of acetic anhydride, the mass was extracted with cold 
chloroform, and the residue crystallised from boiling glacial acetic 
acid. The product separated in colourless plates, which melted at 
188—189°. It was insoluble in cold alkali hydroxides, hut on 
boiling gave the deep blue colour of dinitrohydrazobenzene. (Found, 
N=15'S1. Calc., N = 15'64 per cent.) 

4 -A' -Nitronitrozohydrazohcnzene, NO’CjHj'NH'NH'CjHj’NO,. 

This compound constitutes the first stage of the action of alkali 
hydroxides on dinitrohydrazobenzene. The best conditions for 
obtaining it in a pure state free from unconvorted dinitrohydrazo 
benzene and from the bisnitrobenzeneazoazobenzene produced by 
further eondensatiou v.erp only ascertained after a long series of 
experiments. Although the condensation commences almost imme- 
diately, the rate of the reaction is dependent on the temperature 
of the solution and its concentration in alkali liydroxide; thus witli 
sodium hydroxide solutions of from 10 to 20 per cent, the reaction 
is much slower than with solutions of only 3 per cent. With 
solutions of the former strength and at a temperature of about 
15" we obtained colloidal mixtures, in which dinitrohydrazobenzene 
largely preponderated, but which, nevertheless, exhibited very 
different properties from the latter in the pure state (see introduc 
tion). It was finally ascertained that a comnlete conversion into 
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ie nitronitrosa^cranporad, without any further condensation, is 
ejected by allowing dinitrohydrarobeniene dissolved in eighty parts 
)f 3 per rent, sodium hydroxide to remain at 25° (laboratory 
lUJiuner temperature) for from six to sixteen hours. The operation 
j best carried out in a bottle provided with a well-fitting, greased 
ilopper, and nearly filled in- order to exclude air. The progress 
gf the reaction can be followed by precipitating at intervals small 
gsiaplcs of the filtered solution with acetic acid, and dissolving the 
precipitul® in concentrated sulphuric acid. After only a minute 
fg two the solution in sulphuric acid is pure yellow (unaltered 
dinitrohydrazobenzene), after ten minutes it is reddish-orange, 
after half an hour red, and after five hours pure crimson, whilst 
after sixteen hour.; no further change is visible. When this point 
is reached the violht-blue solution is filtered quickly from precipi- 
tated dinitroazobenzene, and the filtrate allowed to run directly 
into an excess of dilute acetic acid. The product was a highly 
voluminous, gelatinous, reddish-orange precipitate, readily soluble 
in cold glacial acetic acid, acetone, ether, etc. It was washed 
thoroughly with water, pressed, dried at the ordinary temperature, 
and dissolved in acetone. On quickly evaporating tho acetone tho 
compound crystallised in small, orange-red cubes with a violet 
reSes. It is necessary to work quickly in order to avoid condensa- 
tion of the nitronitroeo-compouud to hisnitrobenzeneazo-azobenzeno. 
yitimitrosohydrazobemene is readily soluble in solvents such as 
acetone, alcohol, ether, acetic acid, but sparingly so in hydro-, 
carbons. The solution in acetone has a deep yellow colour, which 
was found to be about forty times as intense as a similar solution 
of dinitrohydrazobenzene. The substance has pronounced tinctorial 
properties, dyeing silk from au aqueous alcoholic solution in 
red shades, which are changed to blue by immersion in dilute 
sodium hydroxide. It has no definite melting point, hut begins to 
decompose at about 203°. Its alkali hydroxide solution has a more 
violet tint of blue than that of dinitrohydrazobenzene. Like the 
latter it is decolorised by air or iodine. In addition to its acid 
properties the compound appears also to bo a W'eak base, giving 
pink solutions with aqueous acids. It dissolves in concentrated 
sulphuric acid with a pure crimson colour, which is changed to 
pure yellow (dinitroazobenzene) on adding a drop of dilute nitric 
acid. 

On account of its instability the compound was airalysed in the 
air-dried condition, the percentage of moisture it contained being 
determined simultaneously by drying at 140°, and the correction 
introduced : 


6 N 2 
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0 0967 • Eave0199O CO. and 0-0348 HjO. C=56-05; H=3-96. 

00964* I, 0 1992 COj „ 0 0367 HjO. C=56 34; H=4'22. 

0 0950* ", 0 1917COj „ 0 0353 H.O. C = 551; H = 41. 

0-0991 * ", 19-6,c.c. N. at 25° and 757-5 mm. N = 22-64. 

01006* ,, 19 9 c.c. Ng „26-5° „ 7603 mm. N = 22 73. 

0 0913 „ IS 3 c.Q, Nj „ 23“ „ 754 mm. N = 22 73. 

Mean: C-55-83; H = 4-09; N = 22-7. 

('i.lIjijUjXi requires C = 55-67; H = 3-91; N = 21 7 per cent. 

Keiluctioii in a boiling acetic acid solution with a standaid 
solution of titanium triculoride gave the following results: 

Hydrogen consumed = 5-36 and 5 06. 

Hydrogen required for reduction to p-phenylenediajnine=4-7u 
per cent. 

Titration of the alkaline solution with standard iodine in an 
atmosphere of hydrogen (in the manner described above, but 
without previously dissolving in acetone) gave the following 
results ; 

O.xygen consumed - 5-55 and 5 53. 

0.\ygen required to o.xidisc nitronitrosohydrazobenzene to nitro 
nittosoazoljenzene — G'lO per cent. 

Attempts to isolate iiitronitrosoazobenzene from the orange 
yellow precipitate formed in this reaction proved unsuccessful, the 
iiitroso-compouud aiiparently undergoing further condensation in 
the alkaline medium or during subsequent purification. 

The conclusion based on the above analyses, that under the 
inlluenco of alkali hydroxides two molecular proportions of dinitro- 
hydrazobenzcnc give rise to one of nitronitrosohydrazobenzene and 
line of dinitroiizobcnzcnc, was further supported by the following 
quantitative e-sporiments : 

.1. 3'75 Dinitrohydrazobcnzeiie gave 1-632 nitronitrosohydrazo- 
binzenc and 1'879 dinitroazobenzenc. The quantities theoretically 
required arc 1 765 of the former and 1861 of the latter. 

1 ). A solution of 0-0522 dinitrohydrazobenzene in 3 per cent, 
sodium hydro'xide w-as allowed to remain for five hours at 25°, air 
being carefully e.xcludcd by means of hydrogen. At the end of 
this time the solution was titrated with standard iodine (in absence 
of air) until the disappearance of the blue colour, 

The iodine required was equivalent to 0 00132 gram of oxygen. 

Percentage of oxygen consumed = 2-5, that is, approximately half 
the quantity (5-79) which would have been required had the 
solution been titrated immediately. 

* Diy. 
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BisHilrolie7i:tni,izo-a:ohnKinr, 


This substance is readily formed by further condensation of nitro- 
lEitrosohydraaobeniene, either hy heating the allcalino solutiosi or 
iby boiling the substance itself with neutral solvents. In place of 
employing nitronitrosohydrazohenzene itself, the alkaline solution 
of dinitrohydrazobeuzena may ha directly heated, in which case 
dinitroazobenzene is formed simultaneously. 

I. Finely powdered nitronitrosohydrazohenzene was placed in a 
well-stoppered bottle 611ed with .about fifty parts of acjueous 3 per 
ceat. sodium hydroxide, and heated in boiling water until the blue 
colour had entirely disappeared, leaving a red liquid, in which was 
suspended a bright orange precipitate. The time of heating 
required was about four hours. The orange precipitate was 
collected, well washed with wafer, and dried. The crude product 
was almost pure, and melted at about 286®. It contained no 
(I’liitroaxobenzene. 

n. About of diiiitrohydr, azobenzene vfere heated aa 

above with 70 c.c. of aqueous 3 per cent, sodium hydroxide, When 
the conversion was complete, the precipitate was collected, washed, 
.md dried. It was then bjiled with glacial acetic acid, which' 
<lissolved about half the whole, and on cooling deposited dinitroazo- 

licazeae in the characteristic orange plates, melting at 222’5 0230 

The insoluble residue was dissolved in a large volume of boiling 
solvent-naphtha, from which after filtration and cooling bisnitr^ 
benzeneazo-azobeuzene crystallised in very small, brownish-oranc-o 
needles, melting at 285 — 286°. “ 

III. 0'1748 Gram of nitronitrosobydrazobonzene was boiled with 
50 c.c. of solvent naphtha until it dissolved completely (about six 
hours' boiling were necessary). The solution was concentrated to 
iliout half Its volume, and allowed to cool, when the condensation 
noduct crystallised out in microscopic, orange-brown needles which 
celled at 284—285°. The yield was 0-1042 gram, the conversion 
being complete. 

For analysis the substance was dried at 140° : 


0 0923 gave 0-2022 COj and 0-0297 HjO. 0=59-74; H = 3-67. 

0 0863 „ 16-6 c.c. Nj at 30-.5° and 773 mm. N = 22-2. 

0 0718 „ 14 c.c. Nj at 28° and 767 mm. N=22-5 
CmHioO.Ns requires 0 = 60 0 ; H=3-33; N=23-3 per cent. 

Tms constitution is further supported by a determination of the 
condensation product and dinitroazobenzene 
P oduced from a given weight of dinitrohydrazobenzene : 
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0'9024 dinitrobydrazobcnzene gave 0’4o31 bisaitrobenzeneazo. 
azobcnzeno and 0'4372 dtnilroazobcnzene. This approximatfi 
very cIoBely to that theoretically required. 

BunitTohrmentazo-mobemene crystallises in very small, orange 
needles or leaflets, and is very sparingly soluble in all solvents. It,, 
concentrated sulphuric acid solution is cherry-red, which become, 
more crimson on addition of a small quantity of water, and is no! 
decolorised by a drop of dilute nitric acid (distinction from the 
riitronitrosocompound). Alkaline reducing agents convert it into 
a compound which dissolves in concentrated sulphuric acid with a 
blue colour, and the investigation of which is at present 
proceeding. 

<*? Tfs<'mRiAL Chemihtry, 


(IC'.XX 1 1 [. — Trhnornmdirlhylmnraonium Nitrite. 

Hy PiiAi I. i.i.A CnANDRA Ray and Jitendra Nath Baksiiit, 

It is well known that when a solution of mercuric chloride is treated 
with (iminoiiia, the so-called infusible white precipitate is obtained, 
to with li the formula NHg"H 2 Cl has keen assigned. One of us has 
shown that the interaction of mercuric nitrite and aqueous ammoiii.i 
gives rise to dimercuriammonium nitrite, NHg2"N02 (Trans., 1902 
81. t'l i.I). This compound may be regarded as ammonium iiitrito. 
in which the four atoms of hydrogen have been displaced by two 
atoms of dyad mercurv. If mercuric chloride is acted on by ethvl 
iimiim instead of ammonia, the alkyl substituted compound, 
XIIg 'ElllCl, is, as might be expected, the product of reaction. 

Me treated a solution of mercuric nitrite with methylamine witli 
a view to iisccrtain if the formation of a corresponding alkyl deriv 
I'live bakes place. Although we failed to obtain the ex))ec!ed 
ciiiiij)ouiul. dirnorciinr.m!nonium nitrite being the product, an exam- 
ination of the filtrate led to the isolation of methylammonium nitrite 
(this vnl,, p. 1016). Reference has already been made to the fait 
that, l]j the interaction of ethylamine and mercuric nitrite, not 
only dimercuriammonium nitrite, but also the alkyl substituted 
compound, trimcrcuridiethylammonium nitrite, N 2 Hgj"Et 2 (NOj)j, is 
obtained (this vok, p. 1470). Ethyiammonium nitrite, of course, 
remains in the fdtrate. 

■. pnration. To a solution of mercuric-sodium nitrile 

IS added an aqueous solution of ethylamine, taking care that tlie 

Ga is vigorously shaken after each addition. The reaction nia}' 
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ta^en a* completed when the odour of ethylamine distinctly 
^rsiitSi after a lapse of several minutes. The flocculent, heavy 
Lecipitat® is washed by the aid of the pump, and dried in a steani- 
^ven. The substance is perfectly white, whereas dimercuri- 
ijinmonium nitrite is pale yellow. In fact, by the physical differ- 
lence in this property alone the one could be distinguished from the 
lother. By a little practice the conditions which favour the forma- 
tion of trimercuridiethylammonium nitrite to the exclusion of 
^imgrcuriammonium nitrite can be secured. The reaction evidently 
takes place according to the equations ; 

3 Hg’'(N02)2+ == 

N2Hg/Et.(m).,-f4Nn3Et-N0.,-l-6ir.,0 ... (1) 

0 Hg''(N02)2-l 4NH3Et-OH = 

NHg2"NO.,-tEt0n-.-3NH5Et-NO2 + 3n..O ... (2) 

Xlie substance dissolves readily in hydrochloric arid with the 
volution of nitrous fumes. 

Found; Hg = 75'30, 75'33; C = 6-24, 6-02; N = 7-30, 7-72, 
(.’tnu,0,N4Hg3,H20 requires Hg = 75'37; C = 6'03; N = 7 04 per cent. 

The hydrogen was not estimated owing to the risk of vapour of 
mercury entering into the calcium chloride tube, and thus vitiating 
the results. The salt evidently contains one molecule of water of 
crystallisation; this is quite in accord with the fact that dimercuri- 
ammonium nitrite, which is derived from a single molecule of 
ammonium nitrite, contains half a molecule of water. 

The filtrate was subjected to distillation, and the presence of ethyl 
alcohol in the distillate was proved by the iodoform test; it was 
no doubt derived from the decomposition of the ethylammonium 
nitrite. 

It is of interest to note that whilst by the action of ammonia 
and alkylated ammonia on mercuric chloride the compounds 
NUg'^HjCl and NHg''EtHCl respectively are formed, with mercuric 
nitrite there are always obtained products in which all the atoms of 
liydrogen of ammonium nitrite aro displaced by mercury and alkyl 
radicles.* 

We are engaged in studying the action of other alkylated 
ammonias on mercuric nitrite. 

Chshical Labokatoby, 

Presibency College, Calcutta. 


* In this commtuiication we have used the tei-m diiuereunamTnonmm nitrite in 
jirefercnce to dimercurainiiiouium nitrite, as the former appears to be in strict 
roiiforraity rvith scientitio nomenclature. 
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CCXXIV . — Studies oj Ammonium Solutions. Part 1. 
An Ammonium Electrode.* 


By Roland Edgar Sladk. 


It haj been shown (Ee Blanc, Zeiltch. phytikal. Chem., 1890, 6 , 
467; Coehn, Zeilteh. anorg. Chem., 1900, 26, 430; Smith, J. Amer. 
Chem. Soc., 1907, 29, 844; see also McCoy and Moore, ibid., 1911, 
33, 273} th.at ammonium, NH„ behaves like a metal in that it is 
able to form an amalgam with mercury, and that NH| in this 
amalgam is able partly to displace sodium, potassium, and barium 
from aqueous solutions of their salts. From analogy it seemed 
probable that when ammonia and hydrogen were dissolved in 
platinum there would be some ammonium formed, and that there 
would be an equilibrium : 

Nn.,* Hr=NH, 

between ammonia, atomic hyrlrogeii, and ammonium. It is known 
that hydrogen dissolved in platinum exists in the atomic state 
(Richardson, Nocol, and Parnell, Phil. Mag., 1904, [vi], 8 , 1). If 
this equilibrium e.vists, a piece of platinised platinum saturated 
■with hydrogen and ammonia would act as an ammonium electrode 
in a solution containing ammonium ions. 

By Nern.st's theory the pokmtial, e, of this electrode would be: 


where : 4 is a constant. 


.^-2ln*-^ 
F c 


( 1 ) 


C is the concentration of ammonium in the platinum. 
e is the concentration of ammonium in the aqueous solution. 
This potential will be that of the reaction: 


2NH, + Hj_>2NH- + 2©, 

anil will vary with the partial pressures of NH 3 and Hg, and witli 
U.c- concentration of the ammonium ions in the aqueous solution 
IV e will denote concentrai.V.na in the platinum by [ ]', and in the 
aqueoiLs solution by [], f„r instance, [NKJ' is the concentration 
of ammonia m the platinum, and [NHJ the concentration of 
ammonia in the acjueous solution. 

If WC have the equilibrium NII 3 + H NR, in the platinum: 

(3) 

l'ill' 77 '’c.lll' Bronsted (ZeilKh. phyeikal. Chem., 

sails’ iri’wh '-h energy of . formation of douhle 

snliitions 'Cl 'f r 1 rf r "t '* i'** electrode in ammoninm chloride 

omuon.s .1., 3 delimte partial pressure of ammonia. 
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file emeentration of ammonia, NHj, in the platinum will be 
proportional to the partial pressure of ammonia. Or : 

[NH3]' = ipsn5 (3). 

Therefore from (2) and (3) : 

[NHJ = i3i3[Hy.pK„, (4). 

Now: 

and 

where pHj is the partial pressure of hydrogen over the platinum 
and Eolutirai. 

Therefore: 

and from (4): 

[NH^] =l:5isi4lipxHjPnj. 

Therefore (1) becomes: 

a = _ ^In 

F [nh;] 

or at 25® collecting the constants : 

e=-00591ogWH^ (5), 

Even if this electrode reaction NH, — > NHj+© docs not 
actually take place, the potential of (he electrode will still be that 
of the reaction : 

2NH3 + H2— >2NH; + 2e. 

For if it is simply a hydrogen electrode, we have ; 

e=- 0-059 log*^^^= (6). 


therefore : 


[0H'].[NH;1 = i,[NH,OH] 

rOH']=^ML- 
^ J [nh;] 


From (6) and (7) ; 


[H']= ^“’•[^^4] 

hr 


s = - 0-059',Iog _ 
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or follooting tlio ronstantS; 

- 0059 log 

which U ideutical with (6). Therefore, whether the reaction is: 

NH, ->NH; + e or H-^H' + e, 
the potential measured is that of the chemical reaction : 

2NH, + H, ->2NH;. 


Experimental. 

The solution for the cell was made up by weighing out a certain 
amount of ammonium chloride dissolving in a solution of ammonia 
of known strength, and making up to 100 c.c. with this solution. 
The partial pressure of ammonia over such a solution would be 
approximately that of the partial pressure of the original ammonia 
solution. By passing a stream of electrolytic gas through the pure 
ammonia solution and then through the ammonium chloride solution 
for some hours, the partial pressure over the latter solution was 
brought to he the same as that over the former. The arrangement 
wa .1 as follows: A gentle stream of electrolytic gas, prepared by the 
electrolysis of sodium hydroxide solution, was passed through (1) a 
wash-bottle of the type used by Gauss yZeitsch. anorg. Chem., 190(1, 
26, 2.^6) containing about 200 c.c. of a solution of ammonia of 
known concentration; (2) a similar wash-bottle containing the same 
solution ; (3) a wash-hottic (ordinary type) containing ammonium 
chloride solution of the concentration under investigation; (4) the 
electrode vessel. After sixteen hours the ammonia solution in the 
first two wash-bottles was renewed, and a stream of hydrogen 
substituted for the electrolytic gas. The ammonium electrode was 
ooimected with a normal calomel electrode, and measurements of 
the K.M.F. made at intervals for several hours. The EM.F. became 
constant in forty to fifty minutes, and remained quite steady to 
o ;: m.v. The hydrogen was prepared by the action of pure dilute 
sulpiuific acid on pure zinc; it was passed through alkaline perman- 
ganate solution, and then over red-hot copper gauze. The electrode 
vessels were of borosilicate glass.* The electrodes were platinised 
platinum. The electrode vessel and ammonia solutions were kept 
in a thermostat at 26°. 

The potentials were measured by the compensation method, using 
a calibrated metre bridge and a galvanometer as null instrument. 
By means of n resistance in series with the bridge, the standard cell 
was balanced against about 90 cm. of the wire. The standard 
cadmium cell, which had been tested at the National Physical 

* These vessels were made by Mr. Baumbach, of Manchester. 
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Laboratory, was taken as 10183 volts at 20°. The arcuraoy of 
measurement when the resistance of the cell was low was 01 "lu.v. 
rhree normal calomel electrodes were made up as described in 
[)stwald-Luther’s " Physico Chemische Messungen ” (1900). Three 
lecinormal calomel electrodes were also made up. The normal 
calomel electrodes were tested from time to time against the 
aecinormal electrodes, and were always found to give 0 0534 + 
0-0002 V. 

The following cells were measured : 


Table I. 


||„ I HgCljAt-KCl I A'-KCl I A'-NH.CI | U„ NH,C2A-) 

I llgCljA'-KCI I tV-KCl I A^NII.Ul | H,' KltV) . 
Ht I I I H, Mljto-.'IA'). 


llgOljA' KCl I A^-KCl I A'-NH;<-| j II, Nll'fO O.'iA) 
llgCV-KCl I JF-KCl 1 A’-NH,(:l | ll' XH^(0-01A’) 


Hg 1 HgCl,At.KCl I tF-KCI | O-tiy-NHjCI | lU Nlli2A-) .. 

llg I HgCljA'-KCl I A^-KOI I O-tA'.JfHjCl | iC .Ml., (A') .... 

Ilf I llgCI,X-KCl I tF-KOl I 0'4A-NII,C1 | 11, NlljO-.'I.V . 

1|. I Hg01,y-K01 I X-KCl 1 0-4.V.NH,Cl | 11, Nll,,(0-0r>A’) . 

Ilg! Hgt'Uy-KCl 1 A^-KCl I 0'4A'-NH,CI j H, NII,(0 01A-) . 


E 

observed. 
0-8604 volt 
0-8401 ,, 

0.4-20.'; ,, 
0-70-22 „ 
0-7108 „ 

0-8848 „ 
0-8li:il „ 
0-S420 ,, 

> 0-7847 ,, 
0-7430 „ 


llg I H.gCUA-KCl A'-KOl I 0-0SA.Xn,Cl | H, \II.,'0-05.V) 
Hg I HgCl.,y-KCl A-KCl I 0-05A.NH,CI | H., Nir,(0-01A') 


0-828 

0-788 


^>175(277) denotes that the partial pressure of ammonia over the 
solution was equal to that over a twice normal aqueous ammonia 
solution. The cells with O-OS.V-NIIjCl liad so great a resistance 
that the measurements were only correct to +01 m.v. 

The single potentials of tlio ammonium electrodes can be calcu- 
lated from the above values by subtracting 0-283, whicli is the value 
of the single potential of the normal calomel electrode at 25°, 
taking the normal hydrogen electrode as zero. These values are 
given ill table II under e. 

From equation (5) ; 

e= - 0-059 log^/’''*H-‘P‘'-i. 

[nh;] 

Therefore : 


-0-05910, W 

where ej is the normal potential of ammonium. It is the potential 
which a platinised platinum electrode would give in a solution 
normal in respect to ammonium ions, the partial pressures of 
ammonia and hydrogen over the solution being each one atmo- 
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ipbere. In Ub!e II under are the values of this quantit 
calculated in each case by the equation ; 

^-e + 0-0591og«’ 

Under /(c) are given the values of 

0 0591og^^g=. 

The E.U.F. of the liquid potentials has been neglected, as it is ii, 
all the eases considered not greater than one millivolt; the migration 
ratine of ammonium chloride and potassium chloride are both verv 
nearly O’S. 

Table II. 


I'll? 
in mm. 


NH,(2,V) 

NlljIiV) 


NH. I2.V) 
NII.IA') 


[f, 


t: 

m. 

(NH,-] 

of Hg. 

PNHj 

i A’ XH.Cl 

- 0'577 

0-089 

0-8140 

710 

27-4 

fU 

I .V.SII.CI 

. -0-557 

0 071 

0-813.5 

725 

13-52 

Hj 

1 A'-NH.C! 

0-537 

0 054 

0-8127 

730 

6-71 

ll, 

i A'MI.Cl 

. -0-479 

- 0 005 

0-8110 

736 

0-667 

II., 

1 A--NII,(,'l 

. -0-437 

-0-047 

0-8104 

736 

0-13$4 

H.J 

1 O-lNH.n 

. -0-002 

0 111 

0-3420 

710 

27-4 

II., 

lO-lVIl.cl 

0-580 

0-094 

03415 

723 

nr>2 

n.’ 

! 0-4N’H,|-l 

- 0-500 

0-070 

0-.3408 

730 

6 71 

II.' 

' 0-4Nll,CI 

0-a502 

0 017 

0-3390 

736 

0-667 

H.] 

1 ll-4.Vll.(l 

•• 0-401 

-0-024 

0-3384 

736 

0-1334 

K„ 

i o-os\ii,i;i 

0-.5-I5 

0-056 

0-0734 

746 

0-667 

Jlj 

: 0 08MI,i-| 

- 0-505 

0-015 

0 0728 

736 

0-1334 






Mean 

ii; 

), ;,iL, .iiul 

/iN'ii.. arc 

given the values of these . 


'Ojss 

-O-ISC 

- 0-4S:j 
-0'4SJ 

- O-ISl 

-0J51 

- O'lfi) 

- (I'.I.M 
'O'lSi 
-0'4S5 

- 0’4S!i 
- 0-190 


... ..uvu„iui,g /^c; aim rjie values of [NIi;] were takoi 
as the sum of the concentrations of the ions derived from tin 
.ammonium chloride .and from the ammonia, as though each wen 
independent of tho other. It would perhaps be more correct in 
the strong ammonium chloride solutions to assume that the ammoni,-. 
« quite inappreciably dissociated, since the high concentration of 
ammonium ions would throw back the dissociation. If we do this 

Iarer'of‘kT"'F‘' 

chloride a/n-4 dissociation of ammonium 

vttlues of to ; nT t^eir values. The 

P Hj up to JV-mi, were taken from Locke and Porsali 
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imf- Chcm. J., 1904, 31, 268), and the value for 2.17 by extra- 
olating by the formula jjNH3=13'34A-r018A'-, where !f is the 
lorinshty of ammonia in the solution. In calculating the partial 
ircssure of hydrogen, the vapour pressure of water and of the 
(liutions at 25° was taken as 23 mm. The error introduced by 
hi5 assumption is less than 01 m.v. in the case of A-ammonium 
.jiloriile. These values were not corrected for changes of baro- 
iiitric pressure, or for the pressure in the clecti'ode vessel being 
lichtlv greater than that of the atmosphere. Such differences make 
ao appreciable difference in the value of f(c). 

Taking the mean of our values of Cj, we have for the potential 
of the ammonium electrode at 25° : 

s= -0-486 -005-Jlog^'^'A 

The agreement of the v.aUies of over wide ranges of coiicentra- 
tion i> better than for any other hydrogen electrode; for instance, 
cuiiipare the results collected by Wilsmore (Zcitsch. physiial. Chcm., 
l.)(.KJ, 35, 302). Moreover, the solutions hero investigated were 
ut-akly alkaline, whilst Allmand (this vol., p. 842) found that 
llio hydrogen electrode was particularly untrustworthy in dilute 
alkaline (sodium and potassium hydroxide) solutions. This 
.Steadiness of the electrode suggests the probability that the 
electrode reaction is 'chictty NII^ — ^ NUi-t Oi ‘md not 
U-.^ H-4-0. 

Formation of Comphxcs.- - In the above calculations the formula 
Ilf the ammonium ion has been supposed to be NH,, but in the 
prc.-eace of excess of free ammonia it is quite feasible to suppose 
Hut NHs might be added on, and we should got some complexes 
(if the type (NHj)!!!’. v. Braun (Abegg’s. “ llandbuch,” 3, 74) 
.States that it is not improbable that they exist at high concentra- 
tions. By the following method we can determine the average 
saluo of X in the solution. If there are no complexes, that is, if 
tlic only ions are NH< or NHjH', we shall find x~l. 

In the aqueous solution there must exist the equilibrium : 

xNHj-pH' zr 

and therefore : 

itfHn= Unh3).h-] 

111 two solutions of different concentrations the ratio of the 
hydrogen ion concentrations: 

[KJ, ^ [(NH3).H-], [NHJ; 

[H’ls [(NH3),H-], [NHJf- 
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Taldng ti^ArithmA: 


[(NHj)^,_^jo [NH^ 


If, however, the two aolutionB have the same concentration oi 
ammonium chloride, we have: 

and from (8) ; 

[H J2 Pf 

wlipro p in the partial preasure of ammonia. 

Therefore : 



If wo measure of K.M.F. of a cell of the type: 

NIl3(p,)Hj|NH,ClJH2NH3(ps), 

wo oilii calculate the value of for the cell consists of two 

1“ Js 

hydrogen electrodes each with hydrogen at the same pressure, but 
surrounded by solutions of different hydrogen ion concentration- 
thus : 


log[“']- 


0059‘ 


The values of p, and ju may be determined as above; x may thou 
be ealculatcd. 

In table 111 are given tbo values of e observed, and the valuci 
of X calculated from them. The value of e was not directly 
measured; each half of the cell was measured against a normal 
calomel electrode. The observations are given in table I. 


Table III. 



fell. 







NH, 

, C-i-VI 

H, 

1 A'-Nll,(,'l 

1 H., 

nHjlAT 

- 0-020 

1-18 

1-21 

Nil. 

i(2‘V) 

H, 

i 0-4 Jf.NH.Cl 

1 H, 

NH. (AT) 

- 0-022 

WHj 

i(‘V) 

11, 

1 iV.NH,CI 

1 

NH,(0-5A0 

-0*020 

I'Ol^ 

NH, 

,(<V) 

Ho 

0-4 AC. If H, Cl 1 

|h. 

NH,(0-5At) 

-0-020 

I'09 

ft Hu 

, (0-51V) 

Ho 

A'-NHjCl 1 

1 H, 

NHj (0-06AO 

-0*058 

0-99 

NH, 

(0-3/Vj 

Ho 

0-4 JV-NIIjCl 1 

H, 

NH, (O OSAT) ... . 

-0-058 

0 99 

NItj 

(0'05A) 


Ac-NH.CI 

H, 

NHjtO-OIAT) 

-0*042 


Nlij 

(O'O.IjVi 

' 

0-4 AC-NHjCl 

H, 

NH,( 0 - 0 tAr) 

-0*041 

roo 

0-9: 

NHj 

(0'05aVj 

Hj ! 

0-03iV-NH4Cl 

'H, 

NHj (ooiiv) 

-0-040 


I he values of x are almost exactly unity in the more dilute 
solutions, although there seems to be a slight tendency to form 
complexes in the more concentrated solutions. It will be noticed 
that in the above calculation tbe pressure of hydrogen has been 



SU.DK: STUDIES OF AHHONIUM SOLUTIONS. PART I. 1f)81 


issumed to be the same over both electrodes in any one cell. The 
irrors introduced by this assumption are of the order of 1 per cent, 
n the first and second colls, and quite negligible in the other 
■ells. 

In solutions containing no ammonium chloride, that is, in 
solutions of ammonia in pure water, we have [OH'] = [(Nn,,l,ir|. 
siiifo the concentration of H is negligible compared with the 
concentration of ammonium ions. Therefore equation (8) 

becomes ; 


iH'l, 


= !o. 


,[0 '1 

[OU] 


-alog^'i. 


ButlOH']= wheic A'^is a constant. 


Therefore : 


and 


21og[0«'le 


— a:tog^’' , 
]> 2 . 


a=2 


log 


LOH'l, 


log^i 
S >2 


We can calculate some values of x in pure ammonia solutions 
|,y this formula from the results of Noyes, Kato, and Sosman on 
liif iooisalion of ammonia solutions, and a knowledge of tho 
pressure of ammonia over the solutions. The data are only available 
up to O oW-ammonia. The values obtained are all approximately 
uaity. 


Summary. 

The potential of the ammonium electrode at 25°' has been 
determined, and has been shown to depend upon the partial 
pressures of hydrogen and ammonia, and on the concentration of 
amiDoiiiiuii ions in the following way: 

e = - 0'486— 0 059 log?^'¥’«r- 

[nh;] 

here e Cei,ctrude “ C iDlntian I and the potential of the hydrogen 
elatrode in a solution of normal hydrogen ion concentration is 
Itkeii as zero. 

It has been shown that complexes of the form (NH 3 ),H‘, where 
IS greater than one, do not exist to any appreciable extent in 
me aqueous ammonia or ammoniacal ammonium chloride 
although there is some evidence of their existence at 
uigher concentrations. 



1982 


F0B8TER, TEOTTEK, AND WDNTRODBE; 


Part of the expenses of this research were home by » grant from 
the Chemical Society. 

The author wishc.^ to thank Professor P. G. Donnan for his kind 
interest in this work, and Mr. R. Kingan for some assistance in the 
experimental work. 

Toe Mt/»n;Air I,abokat<jkt os I’hitsii'ai axb EtBCTKo CHxnisTKY, 
Univeksity up Livekpuol. 


(JOXXV . — Studies in the Camphane Senes. , Pari 
XXX. (’nnstitntiOH of Pernitrosocamphor [Cam- 
phmyl nitroam in e). 

Ry Maktin Onsi.ow h’on.STEH, .John Robert Trotter, and 
Jacob Weinthoibe. 


pKiiNiTitosoCAMPiiou or camphenyluitroamine, discovered byAngeli 
and Rimini (lifr., 1S95, 28, 1077), and independently by Tiemann 
line, cil., 1079), is produced in association with camphorimine 
nitrite by the action of nitrous acid on camphoroxime, which also 
yields the pernitroso-derivative unde/ the influence of dilute nitric 
acid or of nitrogen peroxide (Trans., 1897, 71, 197). It has been 
the subject of numerous inquiries, notably by Hantzseh and Dollfiis 
(Jier., 1902, 36, 2C0), Scholl {Aiinakn, 1905, 338, 1; 1906, 346, 
Angclucci [Arinakn, 1905, 341, 172), AngeU and Caatellana 
(.-lilt U. Accud. Lincei, 1905, [vj, 14, 669), who directed their 
eft'orts principally towards elucidating the problem of atomic 
arrangement in the N„0,-group. Without following the ramiiica 
lions of this discussion, it may be stated that at present the rival 
formula; are; 


CH, 

i 

'CIN'NO,, 


Utiiitzxch ; Soholl, 




CH., 

I 

c:no-no 


Angchicci. 



Aagdi and Castollsna. 


The expression originally used by Tiemann. aHucT'n®' 

in conformity with which he called the substance camphenylnitr.; 
amine, nojonger mceU with favour, although its tautomeric form, 

is the one used by Hantzseh [loe. cit.) in 
representing the potassium derivative. 
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In spite Of thej^nr which has been already expended on the 
problem, «t be uud that the position is a saLfactory o^ 

and It m difficult to see how a definite conclusion is to be drawn 
tetween tte mtroi^e (Hantssch and Scholl) and pernitrceo- 
fonnnla (,^geh tmd Castellans). It is not claimed that tte present 
,o.amun.cahon offers a final settlement, but we believe that the 
f„sh material brought forward serves to^emphasise an aspect of 
the question which has hitherto escaped thJ attention it dese^es 

Verj- soon after the discovery of the substance it was found that 
the potassium derivative may be readily oxidised to camphoric acid 
^Mahla and fiemann, Tfci., 18%, 29. vsil). a fact which confirmed 
Tiemwn m representatiou •, we find that if potassium ferri- 
cyanide u. used, pamphorquinone is the principal product, which 
somewhat diSMunts the presence of an etbenoid linking Both 
...vpenments, however, seem to indicate that in the potassiLi deriv- 
ative there exists an association between the pernitroso-group and 
the s«ond^bon atom (the a-position in camphor) closer than has 
been hitherto suspected. A more convincing indication of this is 
to be found m the behaviour of potassium pernitrosocamphor 
towards i^^onium salts. We find that on mi.ving neutral or 
slightly alkaline cold aqueous solutions of these materials, there 
tak^ place a coupling process, in which the arylazcgroup attaches 
.j«lf to the second carbon atom, leaving the pernitrostgroup intact, 
the products having the properties of campherquinonearylhydr; 
izoues. m which the oxypn is replac-ed by the pernitros/group ; 
by the action of hydroxylamine and of semicarbazide on these 
penutro^ainphorquinonearylhydrazones, oximes and semicarb- 
azones of the res^tive camphorquinoneatylhydrazoues are formed 
and m this way there has been obtained, for example, the oxime of 
cainphorquinonephenylhydrazone, previously prepared by the action 

S itself (Trans., 

i\n-s 




-c, 


'"' 4 : 


N,0„ 


-^t''s»i. 


'c:noh 


ceSil b Cb “ ° potassium 

perntrosocamphor, there arises the pernitrosevderivative of 

Momtioeocamphor, which likewise exchanges the pernitroso-nucleus 

the replacement of oxygen in camphor by 

the pemitrosibgroup confers on the a-position properties recalling 
'OL XCIX. „ ° 

6 0 
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tboM of the CH^^group in ethyl melonste, haxbituric ecid, nitro- 
ethane, and kindred enbetances, with, howerer, thii difference, that 
pemitroeocainphor doe* not undergo condensation with benzaldehyde 
or with p-nitroBodimethylaniline. 

Although it is not necessary to suppose that in pemitroeocamphor 
iteelf there is any direct association between the a-poaition and 
the pemitroso-group, it .is difficult to believe that the potaasiuir, 
derivative could take part in such changes unless this connexion 
ha* been established, and we therefore suggest that the existing 
knowledge of these substances may be brought into harmony with 
the formula : 

/CH, /OH 

\C'-0 'N \C-O^N 


Pcrnitrowjenniiihot. |•l>tas«illm derivstive. 

The above rejiresontation of pernitrosocamphor is in agreement 
with the direct production of the substance from camphoroxime and 
nitrfisyl chloride (Aiigelucci), and is free from the objection which 
attaches to regarding the substance as a nitrite of camphoroxime 
This latter view is discounted by the following circumstance. ]i 
pernitrosocamphor were the nitrite of camphoroxime, alcoholic alkali 
hydroxide should hydrolyse it to the original oxime, whereas wt 
lind that under conditions which leave camphoroxime unchanged, 
camphor itself is the only product. On the other hand, Angelucd s 
experiment may bo used as an argument in support of the nc« 
formula, which might arise from the nitrite of camphoroxime bv 
the mutual satisfaction of the partial valency existing in tlie two 
uiisaturatcd linkings which that substance would present ; 



C‘ainitlu>u)xij.n‘ nitrite. Pernitrosocamphor. 

Moteover, the attachment simultaneously to nitrogen and oxygen, 
which characterises tiie carbon atom bearing the pernitroso-group. 
would in some measure explain the facility with which that group is 
removed by alkalis, amines, hydroxylamine, and semicarbazide, at 
the same time accounting for the production of camphoroxime, 
camphanazine, and tlie isomeric bornylamines by reducing agents, 
as observed by Angeli and Castellana. 

W hilst it has to be admitted that the suggested fonnuhe for 
pernitrosocamphor and its potassium derivative are purely specula- 
tive, the same remark applies to those which have been put forward 
by other workers. They seem to us, however, to offer fewer steric 



C|H,j 
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»b6t«cle8 to lie Mpl4n«Uon of the facts. For instance, passage 
from the Ubile to the stable form of pernitrosocamphor would be 
^omparatiTelF smooth: 

.CH 

“<issr ^ 

Stable, 

the explanation given by Hantech and by Scholl involving 
a more profound intramolecular disturbance. Moreover, pro- 
duction of the pemitroeocamphorquinoneaiylljydrazones from 

the potassium derivative and diazonium salts would harmonise 
with the mechanism of coupling brought to light by Dim- 
roth and Hartmanp (Ber., 1908, 41, 4012), who showed that 
when benzenediazonium chloride couples with enolic tribeuzoyl- 
methane, a benMne-0-azo«)mpound is formed first, and changes 
into the isomeric benzeno€'-azo-compound on fusion. The trans- 
ference of the benzeneazo-nucleus from o.xygen over nitrogen to 
carbon in enolic pernitrosocamphor is a process more readily 
conceivable than the alternative explanations, which involve a more 
circuitous route. 

Experimental. 

PernHrosocam'phorquinonephenylhtjdrmone, 

~ - c:n-nh-OjH5 


C,H 


4 :N-Nb 

:na 


A solution of benzenediazonium chloride prepared from 4 grams 
of aniline was treated at zero with a 20 per cent, solution of 
sodium carbonate until neutral or faintly alkaline, and then poured 
into a cold solution of the potassium derivative of pernitrosocamphor’ 
(10 grams) in water. The product was a sticky, yellow mass, which 
sas washed by decantation with ice-cold water, and afterwards 
rubbed with a very small quantity of alcohol, the resulting crystals 
leing drained An porous earthenware; having been treated in tlii# 
way three or four times, the product was dissolved in cold acetone 
rom which water precipitated golden-brown crystals. After 
ecrrslallisation from warm benzene the compound melted at 104° ■ 

0 1728 gave 28 8 c.c. at 21° and 745 mm. N = 18'65. 

^■is-^20^2^4 requires N = 18'66 per cent. 

It IS unworthy that on combustion the substance liberates 

reduc^ t nitrogen; the above result, for example, is 

pSw Tr' J '’y 'Absorption with potassium 

Subnet , ' “ organic media, 

P g peteoleum; a solution containing 0-0997 gram, made up 

6 o 2 
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to 20 c.c. with chloroform, gave 1°52' in a 1-dcm. tube, whence 
[ajp 374‘4'’. Distinctive colour reactions are given with nitric and 
sulphuric acids, the latter producing a colour which is intense 
purple by reflected, deep blue by transmitted light; diluticm witb 
water changes this to bright yellow, becoming clarebeolour win, 
potassium hydroxide. A solution in concentrated nitric acid h 
claret-colour by reflected, green by transmitted light, green flocks 
separating on dilution with water. 

.1 etton of Uydroiylamine . — A solution of the pemitroeo-derivative 
in dry jiyridine containing excess of free hydroxylamine was allowed 
lo remain during four weeks at 40°, when precipitation with water 
gave yellow needles, melting at 105°, identical with the oxime oi 
catnfjhorquinonephenylhydrazone already deecribed {loe. cit.). The 
.vamc compound was formed on heating an alcoholic solution oi 
the pernitro^fvderivative with aqueous hydroxylamine acetate 
during two lo three hours. 


Stmirnrhazont of Camphoryuiuunephenylhydrazont, 

x;nxii-o„h. 




'5 


c:n-nh-cu-nh. 


The pesnitroso-derivativo was dissolved in alcohol, and healed 
with aqueous semicarbazide acetate under reflux during twentv 
hours ; the filtered liquid gave a crystalline residue on evaporatiuij, 
this being washed with water, and recrystallised from alcohol, which 
deposited lustrous, golden-yellow, six-sided plates, melting at 268°; 

O'l 176 gave 24' 1 c.c. No at 18° and 746 mm. N = 23'17. 

CirHjjONj requires N = 22’36 per cent. 

The semicarbazone dissolves freely in cold acetone, but less readilv 
in hot alcohol; it is sparingly soluble in boiling benzene, and 
insoluble in hot petroleum. Concentrated nitric acid develops a 
green coloration. 


I’ernitruiocajn'phoriiuinone-^-mtro'phmylhydraione, 

On attempting to couple tho pernitroao-compound with diazotised 
p-nitroanilinc, the product was very sticky, as before, but could 
uot be crystallised. By adding the solution of potassium pernitrosf>- 
camphor (ICI grams) to the neutralised solution of p-nitrobenzene 
ilu,7..muin chloride (prepared from 5-9 grams of p-nitroaiiilu;; 
instead of viie versa, however, the derivative was precipitated ir 
separate particles; after treatment with a small quantity of cold 
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Trethyl alcohol, the drained substance was recrystallised from 
beniene, being deposited in yellow prisms, melting .st 9(1°: 

0 1146 gave 18'4 c.c. N, at 19° and 747 mm. N--^ IS l.'). 

CisHijOiN, rwiuires N = 20'29 per cent. 

The deficit in nitrogen was shown to he due to solvent of crystal- 
lisation, for the substance, after being heated or kept in a desiccator 
melted at 178® : 

0'9O4O lost 0-0959 daring five hours at 70°. T,oss - 10'61 . 

0 1470 (residue) gave 26 4 c.c. N. at 17° and 764 mm. N-20 f!6. 
CuHisOiNj-l- JCaH, requires los3=1016; N = 18-22 per cent. 

requires N = 20‘29 per cent. 

The substance is readily soluble in acetone and in hot benrene, 
hut is insoluble in petroleum. 

Oxime of Camphorqninone-p-nilrophentjhyilrazonr, 



On heating an alcoholic solution of pemitrosocamphorquinone- 
^.iiitrophenylhydrazone with aqueous hydroxylamine acetate during 
.seme hours, the liquid deposited on evaporation a residue which 
iiai'iiciied when treated several times with water ; recrysti-illisation 
from alcohol gave brown needles, melting at 186° : 

02057 gave 32-3 c.c. Nj at 18-5° and 755 mm. N=18 02. 

Ci 5H2()03N4 requires N = 17-72 per cent, 

The substance forms a cherry-red solution in concentrated 
•ulphnric acid, whilst alcoholic ammonia develops a brilliant 
carmine. It dissolves readily in hot alcohol and in cold chloroform 
nr ethyl acetate, but is more sparingly soluble in boiling benzene, 
and is insoluble in hot petroleum. ’ 


Stmicarhaione of CamphoTquinone-p-nitrophenyJhydmznne, 

® “^ClN-NH-CO-NHj ■ 

This substance was produced on replacing hydroxylamine in the 
foregoing reaction by semicarbazide ; it crystallised from alcohol in 
t'olden-yellow plates, melting ;,nd decomposing at 250°: 

01154 gave 23-6 c.c. Nj at 20° and 755 mm. N = 23-24. 

Cj7HajOsN, requires N=23-45 per cent. 

The semic^bazone is freely soluble in cold acetone, but dissolves 
readily in chloroform, and only sparingly in boiling benzene ■ 
It is insoluble in petroleum. Concentrated sulphuric acid develops 
coloration, alcoholic ammonia giving a more 
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Ptrmiroiaeamphorquinone-'p-bromofhenf/lhydratone, 


s“>‘^C:n,o. 


NH-C,H,Br 


This derivative was obtained in two modificaticnis, which differ 
distinctly from one another in fusibility and specific rotatory power 
The prodiirt separated in the form of a bright yellow, granular 
precipitate on adding aqueous potassium pemitroeocamphor to 
diazotised p-bromoaniline rendered alkaline with sodium carbonate 
it altered on the filter to a hard, brown cake, which was treated 
with cold acetone. The undissolved portion was crystallised from 
benzene by adding petroleum, which precipitated golden-yellow, 
transparent prisms, melting at 143° with vigorous intumescence; 

0 1563g.ave20-3 c.c. at 17° and 746 mm. N = 14'91. 

0 2780 ., 0 1378 AgBr. Br=21'09. 

CicIlijOjNjBr requires N=14'77; Br=21Tl per cent. 

A solution containing 0‘2941 gram, made up to 25 c.c. wilj 
chloroform, gave Oj, 7°5' in a 2-dcm. tube, whence [a]j> 3010°, tbij 
value rcm,iiiiin,g unaltered during ten days. The substance develops 
an intense, chocolate-brown coloration with concentrated sulphuric 
scid, changiiig to weak claret colour, with faint green dichroism. 
on adding nitric acid. 

The acetone illtrate from the foregoing substance deposited a 
dark brown oil on evaporation, this becoming solid when stirred 
with dilute hydrochloric acid; recrystallisation from benzene to 
which petroleum was added gave clear-cut, yellow, transpareut 
prisms, melting at 139°: 

O’ 1823 gave 2-1-4 .e c, N, at 19° and 737 mm. N = 14'9]. 

I)'3:i2(!' „ 0 1642 AgBr. Br = 21-0]. 

(’,„n| 902 X 4 Br requires N= 14-77; Br = 2111 per cent. 

A solution containing 0-2335 gram, made up to 25 c.c. will; 
cliloroforin, gave 5°50' in a 2-dcm. tube when examined immedi- 
.-ately ; in the course of ten days this bad fallen to 4°24', when the 
liquiil was almost too dark to transmit the necessary light. The 
initial and final readings correspond with [ojo 312-3° and 235-5’ 
respectively. In recrystallising the substance from a mixture of 
benzene and petroleum, it was noticed that nodules separsted fircr. 
followed by silky, yellow needles; no other difference could be 
detected between these two forms, and on one occasion when a 
mixture of nodules and needles had separated, the former changed 
into liie latter during one night in the mother liquor. 

The dienroism of the broroo-derivative of higher melting point 
ill suiphui-ic-nitric acid is distinct from that of the more fusible 
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one, the eecondary colour being bright blue. The principal differ- 
ence between the two substances, howexer, lies in the behaviour 
towards petroleum (b. p. 60 — 80'^) ; this does not dissolve the 
derivative of higher melting point, whilst 1 gram of the isomeride 
requires leas than 100 c.c. of the boiling solvent for dissolution, 
separating in lustrous, six-sided plates. 

Oxime of Camphorquinone-p-hromo'phenylhydratone 
„ ^C;N-NH-C,H,Br 

^«°“<6;noh 

This substance, prepared from the higher melting hromophenyl- 
hydrazone and hydroxylamine acetate in aqueous alcohol, crystal- 
lised from alcohol in rectangular, primrose prisms, melting at 180° ; 

0 1989 gave 21'8 c.c. Nj at 19° and 738 mm. N = 12-25. 

CisHjoONjBr requires N = 12 00 per cent. 

A solution containing O' 1950 gram, made up to 20 c.c. with chloro- 
form, gave Od 4°13' in the 2-dcm. tube, whence [o]^ 215’5°. An 
intense, red coloration is developed by concentrated sulphuric acid, 
and is bleached on adding nitric acid. The oxime is very sparingly 
sohible in boiling petroleum, but dissolves freely in cold acetone, 
chloroform, methyl alcohol, ethyl acetate, or boiling benzene. 

Semicarhazone of Camphorquinone-p-hromophenylhi/drazone 
* ‘^^C:N-KH-CO*NHi,' 

This was also prepared from the less fusible hromophenylhydr- 
azone, and crystallised from alcohol in brown, six-sided plates, 
melting at 265° : 

01481 gave 22-7 c.c. Nj at 18° and 760 mm. N = 17'70. 

Ci^HjoONjBr requires N = 17-85 per cent. 

The substance is insoluble in petroleum, and dissolves only 
sparingly in boiling benzene; it is moderately soluble in hot methyl 
alcohol. 


PtTnilrozoconiphorquinontoxime (^Perniirosoisonitrozocamphor)^ 
OH ^9:noh 


Preliminary experiments showed that there is not any action 
between potassium pernitrosocamphor and amyl nitrite, even in 
presence of sodium etho.xide, but nitrosyl chloride, although 
regenerating a considerable proportion of pernitrosocamphor, leads 
alto to the woEitroso-compound, 
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Ten grenu of tho potaseinm derivative suspended in diy ether 
were subjected to the action of nitrosyl chloride gas until the liqui,] 
became yellow, when it waa shaken with dilute sodium hydroxide 
and left about h "lams of pernilrosocamphor on evaporation; tli, 
alkaline solution was bright yellow, and gave a bulky, colonrlt,, 
precipitate with hydrochloric acid, amounting, in various expi ii 
ments. to between 1 and 3 grams. Recrystallisation from dilut,. 
alcohol gave colourless needles, petroleum depositing indefinite, fti j, 
like crystaii, resembling those of isonitrosocamphor, and meltin, 
at 147 5°: 

01418 gave 23 5 e.c. N., at 17° and 750 mm. N = 18'96. 

CioHj-OjNj requires N — 18'66 per cent. 

A solution containing 0T415 gr.am, made up to 25 c.c, with 
chloroform, gave 1°10' in the 2-dcm. tube, whence [ 0 ]^ lOSi" 
The aubstance is freely soluble in organic media, excepting 
petroleum, 250 c.c. of which (b. p. 80 — 100°) were required hv 
1'5 gram; it dissolves immediately in sodium hydroxide, developing, 
a yellow coloration, and on adding freshly prepared ferrous sulphate 
solution to the diluted liquid there is a greenish-blue precipitate, 
rapidly becoming dark brown, quite distinct from the purple 
aubstance produced by Monitrosocamphor in similar circumstaaces. 
On allowing an alcoholic solution to remain at 40° with excess of 
hydroxylamine acetate in water, camphorqumone-j8-dioxime began 
U) crystallise within two hours. 

The hemoyl derivative, CsHh^I. “ prepared from 

ly.JNjlIj 

the soiiium derivative and benaoyl chloride, dissolved with uiie,': 
peeled difficulty in hot alcohol, from which it crystallises in lustrous, 
tr.snsparent, six-sided prisms, becoming yellow and decomposin', 
at 174°: 

Cl'1792 gave 20'3 c.c. N, at 18° and 748 mm. N = 12'87. 

C, 7 n, 50 <N 3 requires N = 12’62 per cent. 

A .solution containing 01491 gram, made up to 25 c.c. with 
chloroform, gave Oj, l°31' in a 3-dcm. tube, whence [a]p 84‘7°. Tlie 
substance is readily soluble in chloroform, acetone, ethyl acetate, 
and warm benzeue, sparingly so in boiling petroleum; on adding 
20 per cent, sodium hydroxide to the boiling alcoholic solution 
there is developed the deep yellow coloration of the sodium deriv- 
ative, showing that the rearrangement leading to the colourless 
benzoyl derivative of wonitrosocamphor does not occur on benzov!- 
ating the pernitroso-compound. 
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Production of Camphor from Ptmiirotocamphor. 

Tiemann showed that hydriodic acid removes the pernitroso- 
„ioup and regenerates camphor {Der., 1895, 28, 1081), which was 
u-cognised also by Angeli and Castellana (loe. cit.) in the complex 
iiiisture of materials arising from the pernitroeoJerivative by 
rixliiction; this includes the two isomeric bornylamines, csmphor- 
oiinie, camphene, camphanszine, nitrous acid, and nitrogen. We 
find that whilst hydrogen sulphide is without action on pernitroso- 
csmphor in alcoholic solution, addition of ammonia causes the 
liquid to turn red and evolve gas; evaporation of the alcohol 
leaves camphor, which is also regenerated easily and quantitatively 
(rom the pernitroso-derivative by the action of alcoholic sodium 
jjdroxide. Three grams in 10 grams of alcohol were heated with 
I grams of sodium hydroxide in 8 grama of water during three hours 
inder reflux, when distillation in steam gave the expected quantity 
ni camphor; a control experiment in which camphoroxime was 
substituted for pernitrosocamphor showed that under the above 
conditions the oxime undergoes no change. Hence the production 
of camphor by hydrolysis cannot depend on intermediate formation 
of camphoroxime. 

Aniline also may be used for the recovery of camphor from the 
pernitroso-derivative, doubtless owing to the production of phenyl- 

iminocamphane, CgH„ pq • which might be expected to 

undergo hydrolysis with great facility. When alcoholic solution.? 
arc heated, gas is liberated, and after a short interval the liquid 
e;vcs camphor with hydrochloric acid ; another experiment, in which 
the two materials were left in contact during many months at 
laboratorv temperature, gave crystals of camphor without addition 
of acid, su^esting that phenyliminocamphane must be a highly 
tinstable substance. 

Action of Eydratine on Pemitrmocamfhor. 

Angeli and Castellana have shown (foe. cif.) that the action of 
hvdrazine on pernitrosocamphor leads to camphanazine, and this 
ve find to be the case if the materials are heated together; the 
following experiment, however, seems to indicate that this is a 
secondary product, arising from decomposition of the unstable 

emphorhydrazone, , recently isolated by Kijner 

(J. im. Phyt. Chem. Soc., 1911, 43, 682). Five grams of 
poUsium pemitrmocampbor were covered with hydrazine hydrate 
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(60 per cent.;, nad allowed to remain in s ^ppered veael. Ai 
6nt there was not any noticeable change, bnt gradually the ps^,, 
maM became inflated with gaa, and in the coune of aeveral weel^ 
the cryatals disappeared, leaving a viscous oil floating on the liquid 
After two months this was extracted with ether, washed with wate- 
until the tatter was without action on Fehling's solution, and thea 
recovered by evaporating the ether without heat;. the viacoua residue 
had an odour resembling that of bornylamine, and reduced 
ammoniacal silver oxide when heated, whilst oxidation with ho; 
aqueous mercury acetamide led to camphor. The remainder vas 
therefore shaken with benzoyl chloride in 10 per cent, sodiuj; 
hydroxide, giving rise to camphor benzoylhydrazone (see belov) 
indicating that camphorhydrazone had been produced by the actios 
of hydrazine hydrate on pemitroeocamphor. 

Camphor Bemoylhydratone, 

^ ^ * “^c:n-nh-C0'CjHj- 

On allowing molecular proportions of pemitrosocamphor sDd 
benzoylhydrazino to remain a few days in aqueous alcohol, lustrous 
silky needles separated, melting at 171° after recrystallisation frou 
methyl alcohol: 

0 2006 gave 18'2 c.c. Nj at 22° and 768 mm. N = 10’39. 

requires N = 10-37 per cent. 

A solution containing 0-3791 gram, made up to 25 c.c. with 
chloroform, gave o„ -1°32' in a 2-dcm. tube, whence [ajj, -SO-S" 
Whilst freely soluble in cold acetone and chloroform, benzeoe, 
alcohol, and ethyl acetate dissolve only moderate proportions, and 
It IS sparingly soluble in boiling petroleum. Concentrated sulphuric 
ac.d hydrolyses the substance to camphor, hydrazine, and benroic 
arid. 
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CCXXVI . — The Cotutit uents of the Seeds of Ciisiuiiroa 
ediilis. 

By FbedkbiCk Beldikg Power and Thomas Callan. 

y^E Cofimiroa r-didis. La Have and Lejarza (Nat. Ord. Rutateat), 
is a tree which is widely distributed throughout Mexico and Central 
Hinerica. It is known in Mexico by the vernacular names of 
Chocbitzapotl ” and " Iztactzapotl,” and in Guatemala as "Mato 
" Under the title of “ Zapote bianco,” the Pharmacopoeia of 
Mexico recognises the fruit and the seed of the Casimiroo, indicat- 
iair the former to be used as an anthelmintic and the latter as a 
yidnerary, for which purpose the kernels of the seed are roasted 
mi powdered. The fruit, as the specific name of the plant denotes, 
is edible, and has an agreeable flavour, although it is stated to 
iQwe sleep, whereas it has been recorded that the kernels of the 
iced are deleterious or even fatal in their effects (Hernandez, 
ftnm medieamm Novae Hupaniae tkesaurut, etc., Romae, 1661, 
Lib. III., P. 89). 

The first chemical investigation of the seed of the Casimiroo 
sas by Jose Sanchez, who, in a thesis published in Mexico in 1893, 
iodicited the presence of a crystalline substance giving the general 
rewtions of an alkaloid, together with two resins, an essential oil, 
(aitv matter, gum, glucose, and starch. The alkaloidal substance 
, as" considered to be the probable source of the reputed physio- 
lo^-icil action of the seed. In 1898 a Commission was appointed 
ill .Me.xico for the botanical and chemical study of the Cnsimiroa, 
ami for the purpose of determining its therapeutic value. As a 
result of this inquiry, it was stated by Altamirano that the seed 
roDtains a glucoside, which, however, could be obtained only as a 
pale yellow, amorphous mass. This product, which he regarded 
5 . the active principle, possessed a taste which was at first sweet, 
but afterwards bitter and persistent. It was soluble in water and 
m alcohol, and its solution yielded precipitates with the usual 
alkaloid reagents. The results of a subsequent study by Bocquillon, 
in France, were incorporated in a thesis entitled, “ Etude hotanique 
ct pbarmacologique des Xanthoxyleas-Casimiroa,” 1901, pp. 104, 
.ind more recently the subject has been investigated by Bickern 
(.IffA. I'harm., 1903, 241 , 166). A series of pharmacological 
investigations relating to the Casintiroa has furthermore been 
recorded by Robin and Coyon, by Chevalier, and by Vincent in 
Hull, gin, de therapeutique, 1909, 158 , 16, 96, 193, 241, the lash 
mentioned author having also given a complete historical survey 
ol the subject. 
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The chemicAl examinAtion of Cntimiroa seoda by Bicker. 
(Uc «X) waa apparently conducted with a ^anlitr 

of material, the amount not being dire^y ^d; but from 
remilU obtained he was led to conclude that they wnt^n a g!.;„. 
alkaloid.” melting at 106o to which he aaa.gned the 
■caaimirin • and the formula This formula, however 

w,as based on but one analysis, and iU theoretical percentas. 
fmur.s were incorrectly recorded. Nevertheless, the substance 
atated to undergo hydrolysis by heating with 30 per cent hydr. 
chloric acid, with Ote formation of an alkaloid, C 54 H 5405 h„ ar..; 
dextrose, in accordance with the equation : 

2C3oHs20aN2 + HjO = C54H54O5N4 + CjHjjOj. 

In this case also a considerable discrepancy in the figures appear, 
to exist, inasmuch as an analysis of the residual alkaloid indicated 
it to contain 73' 2 per cent of carbon, whereas the fornmlj 
requires 0=77 3 per cent It would, moreov*, b* 
impcssilde tor a substance of the composition CjoHkOjNj to yield 
dc.xtroe,e on hydrolysis, inasmuch as it contains but five oxyt:er. 

atoms. /T • V 

Another compound described by Bickern {loe. e%t.) was obtained 

by mixing the powdered seed with lime, and extracting with ether, 
wlien, on evaporating the solvent a colourless substance was pre 
cipita'lcd. The latter, when crystallised from chloroform, separatrd 
in colourless needles, melting at 207°, and to it the name “ casi- 
mirol '■ and the formula were assigned. As this suhstanoc 

yielded colour reactions similar to those of the phytosterols, it »,i. 
assumed to be related to that class of compounds. 

It was furthermore noted by Bickern that the above-mentionei 
substances, as well as various ethereal and alcoholic extracts of the 
seed, were tested on animals by Professor Cloetta, of Zuriol., 
but were found to be devoid of any hypnotic action. On the other 
hand, Chevalier {loc. cU., p. 96) was led to conclude from the 
results of his experiments on animals that the therapeutic value si 
Cisimiroa .seed is due to the essential oil and resin they contain 
(compare also Lencet, August 21st, 1909, p. 661). 

Prom the preceding brief review of the literature it will hr 
observed that the statements respecting the constituents and physio 
logical action of Casimiroa seeds are very divergent, and, to .1 
large extent, inconclusive. In view of the interest pertaining to the 
subject it was deemed desirable to submit these seed to a more 
complete examination, and the results are embodied in the present 
roramunication. 
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Experimentai.. 

Inasmuch as the entire fruit of Casimiroa tJulis could not eon- 
eniently be transported to this country, and the seed are considered 
0 be the most active portion, a quantity of the latter was specially 
diected in Mexico for the purpose of the present investigation, 
[be seed, which in she and shape somewhat resemble an almond, 
ire provided with a grey, fibrous shell, enclosing a kernel, which 

5 covered with a thin, brown membrane. The shells were found to 
represent about one-fifth the weight of the entire fresh seed, and 
ti ev were separately examined. 

I. — Examination of the Kcnieh. 

Separation of on Enzyme. 

A 'quantity (810 grama) of the kernels, representing 1 kilogram 
o[ the entire seed, was crushed, and macerated with water at the 
ordinary temperature for two days, the liquid being then expressed 
and filtered. To the filtered liquid, in which the presence of 
starch was indicated, about twice its volume of alcohol was added, 
then an abundant flocculent precipitate was produced. After 
about twenty-four hours the precipitate was collected, washed with 
a little alcohol, and dried, first on a porous plate, and finally in a 
vacuum over sulphuric acid. It could then be reduced to a light 
brown powder, and amounted to 9 grams, or 0 9 per cent, of the 
weight of entire seed employed. 

Tbe above-described product, when dissolved in water, yielded a 
solution which frothed strongly on agitation, and gave an abundant, 
wmle, curdy precipitate, both with hydrochloric acid and on 
lioiiiug. It gave the biuret reaction, and also slowly hydrolysed 
iimvgdalin, thus proving the presence of an enzyme. 

Inhminary Test for an Alkaloid . — A small portion (about 

6 grams) of the dried kernels of the seed was treated with Proilius’ 
fold, and the resulting liquid tested in the usual manner for an 
alkaloid. The results obtained indicated the presence of a 
considerable proportion of such a substance. 

For the purpose of a complete examination of the seed, the shells 
were first separated from the kernels, and a quantity of the latter, 
"hich, after being ground, amounted to 37 05 kilograms, was 
otracted by continuous percolation with hot alcohol until 
fshausted. In view of the asserted presence of a glucoside, or of a 
glucoalkaloid," in the seed, and in order to preclude the hydro 
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lyiif of fuch a substance, all the preliminary (derations 
conducted a* quickly as possible. After the removal of the greater 
portion of the alcohol, the amount of thin extract obtained wjj 
ir45 kilograms. 


Distiilalion of the Extract mth Steam. Se-paration of an 
Euential Oil. 

The entire amount of extract was subjected to distillation m a 
current of steam, and the distillate, which contained some oc't 
drops in suspension, extracted with ether. After the removal oi 
the solvent, a quantity (8 grams) of an oily liquid was obtained 
which, when distilled under diminished pressure, passed over 
between 80’’ and 160’’/ 26 mm., but for the most part belov 
130°/ 25 mm. This essential oil, when freshly distilled, had a pale 
yellow colour, but gradually darkened on keeping, even in absence 
of air. It possessed an agreeable, aromatic odour, and the following 
constants; </ = 0'8574 at 20°; Oj, -2°25' in a 25 mm. tube. It gave 
no coloration with ferric chloride, and did not respond to the test 
for furfuraldehyde. 

yon-volalile Constituents of the Extract. 

After the abovc^lescribed operation, there remained in the distil 
lation vessel a dark-coloured aqueous liquid (A), together with a 
quantity of a soft, oily resin (B). These products were separated, 
and the resin thoroughly washed with hot water, the washing' 
being added to the main portion of the aqueous liquid. 

Examination of the Aqueous Liquid (A). 

The aqucoiKs liquid was repeatedly extracted with large quantities 
of ether, and the ethereal liquid, after concentrating to a con- 
venient bulk, was shaken successively with aqueous ammonium 
larhonstp, so<iium carbonate, and sodium hydroxide. 


isolulioii of a Eew Alkaloid, Casimiruine, CaH^gOgNj. 

On shaking the ethereal extract of the aqueous liquid with a 
concentrated solution of ammonium carbonate, a crystaliic? 
substance slowly separated, and remained suspended in the alkaline- 
liquid. This substance was collected, and amounted to 2 8 gram' 
It orj-stallised very readily from alcohol or ethyl acetate, separating 
in rosettes of colourless needles, and melted at 196 — 197°. Although 
very sparingly soluble in water, its aqueous solution, when acidified, 
gave copicuj precipitates with the usual alkaloidal reagents, such 
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^ solntioiu iodine in potassium iodide, potassiiun-mercuric 
odide, end picric acid; 

O j 170 gave 0’2670 COj and 0 0514 HjO. C=62'2; H = 4'9. 

01322 II ^'2 o.c. Nj at 16° and 768 mm. N'=6'4. 

CsiHaiO,Nj requires C'=621; H=4'3; N = 6 0 per cent, 
these results, together with a subsequent analysis of its auri- 
chloride, indicate the above-described alkaloid to possess the formula 
and, being a new compound, it is proposed to designate 
it catimiroine. 

Catimiroine contains two methoxyl groups, as the following 
(termination by Perkins’s modification of the Zeisel method has 
horn: 

0 "ji90 gave 0'2886 Agl. MeO = 13'6. 

Cjjn|40,N£(0Me)2 requires MoO = 13’4 per cent. 

Casimirdinc is a very weak base, since it is precipitated from 
itr solotion in concentrated hydrochloric acid by dilution with 
«>ter. The only crystalline salts that could be obtained were the 
ficrale and the aurichloride. The picrate, which was very sparingly 
soluble, crystallised in small, yellow needles, melting at 165°. 

CatimiToine Aurichloride, C24H2oOjN«,HAuC!4. — This salt was 
prepared by adding a solution of gold chloride to a dilute solution 
of casiniiroine in aqueous alcohol cemtaining a little hydrochloric 
Ecid. The yellow precipitate thus produced was crystallised from 
ilcohol, when the salt was obtained in handsome, orange-yellow 
needles, melting at 196 — 196°: • 

0’l508gaveOT998 CO2 and 0‘0460 HjO. C = 36T; H = 3'4. 

0'!207 „ , on ignition, 0'0296 Au. Au = 24’5. 
C,,lIj|t>8N2,HAuCl4 requires C=35'8; H'=2'6; Au = 24’5 per cent, 
A solution of the alkaloid in chloroform was found to be devoid 
of optical activity. 

When a little casimiroine, on a porcelain tile, is moistened with 
a drop of concentrated nitric acid, a yellow colour is first produced, 
rbich rapidly deepens to orange-red. With concentrated sulphuric 
add the alkaloid, when similarly treated, develops a pale green 
colour, which, on the addition of a trace of nitric acid, immediately 
changes to a brilliant orange hue. 

Hydrolysis of Casimiroine. 

Formation 0 / a New Base, Casimiroitine, C23H22O7N2. 

On boiling casimiroine for several hours with an alcoholic 
solution of potassium hydroxide, and then adding a small quantity 
vl water, long, glistening, hair-like needles separate from the liquid 
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on coding. By the careful fraction^ crystdlisation of tbii 
product frMU ethyl acetate it waa observed not to be honu^neom 
but to consist mainly of a substance which separated in stco; 
prisms, melting at 171“, together with a amaU quantity of * 
rabstance which crystallised in fan-like tuft* of slender needlf., 
melting at 159°. Only the Grstmentioned substance (m. p. 17]: 
was obtained in an amount sufficient for analysis. On recrystallis- 
ing this from dilute alcohol, it was obtained, like the origma; 
product, in long, glistening, hair-like needles, which formed a ielu 
mass, greatly resembling glass-wool : 

0 2680, dried at 110° to a constant weight, lost 0 0188 H.O. 

Hio = 70. 

O lios* gave 0’2561 COj and 0 0640 H^O. C = 63-l; H=5 4, 

0 1560* „ 8-6 c.c. Nj at 12'5° and 774 mm. N = 6-6. 

CjjHjjOjNj requires C=63 0; H = 50; N = 6-4 per cent. 

C 2 jHbO;Nj, 2 HjO requires HjO = 7-6 per cent. 

Tiie above-described hydrolytic product is thus shown to posaps. 
the formula CalljsOjNj, and, being a new compound, it may bt 
designated catimirtiUine. It appears to have been formed from 
casimiroine by the addition of a molecule of water and the elimisb 
tion of a molecule of carbon dioxide, according to the follovinj 
equation : 

-f lIjO = 0 -f COn. 

When casimiroine is boiled for a few minutes with concentrate': 
liydrocliloric acid, it yields an acid which is very sparingly soluble 
ill alcohol and water, and melts above 300°. The amount oi 
material available did not permit of the further study of this 
reaction. 

Isolation of Benzoic Acid. 

’['he ammonium carbonate solution, from which the suspended 
alkaloid, ciusimiroine, had been removed by filtration, as already 
described, was acidified, when a quantity of dark, resinous material 
was precipitated. As nothing crystalline could be directly isolated 
liom this product, it was dissolved in methyl alcohol, and dry- 
hydrogen chloride passed into the hot solution. The esterified 
mixture was then poured into water and extracted with ether, tie 
el faereal liquid being subsequently shaken with a dilute solution 
of sodium hydroxide. The non-phenolic portion of the prodnoi 
possessed the odour of methyl benzoate, and on hydrolysis yieldr-l 
a small amount of an acid (ra. p. 120°), which was identified 
binzoic .-icid. The phenolic portion contained a substance which 


AubydroiLS substiucd. 
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jvf an intense violet coloration with ferric chloride, and was 
•idently sali^lic acid, but the amount of the latter was too small 
I permit of ite isolation. 

The original ethereal extract of the aqueous liquid, which had 
jen shaken with a solution of ammonium carbonate, as previously 
scribed, was subsequently extracted successively with aqueous 
,aiuin carbonate and sodium hydroxide. These alkalis, however, 
■moved only dark-coloured, resinous material, and on finally 
rotating the ethereal liquid it left but a slight, oily residue. 


halation of a fVeie Alkaloid, Casimiroedinc, C„Hj,OjNj. 

Tbe original aqueous liquid, which had been completely extracted 
(ilh ether, was next shaken repeatedly with hot amyl alcohol. A 
wrtion of the amyl-alcoholic extract was concentrated under 
iiiniaished pressure to a small bulk, when, on cooling, a quantity 
,i dark-coloured, solid material separated. On treating this with 
i small amount of cold alcohol, most of the colouring matter was 
removed, leaving a slightly coloured, apparently crystalline sub- 
iUnce. After the separation of the latter, no other crystalline 
mbstance could be isolated from the dark-coloured material, even 
ifter heating it with 5 per cent, sulphuric acid. As the above- 
neationed substance was readily soluble in dilute acids, its isolation 
was found to be most easily effected by shaking the amyl-alcoholio 
eitract with aqueous 2 per cent, sulphuric acid until the acid 
liquid ceased to give a precipitate with an aqueous solution of 
iodine in potassium iodide, and the larger remaining portion of the 
eitract was therefore treated in this manner. The sulphuric acid 
was subsequently removed from the aqueous liquid by means of 
barium hydroxide, and the excess of the latter by carbon dioxide, 
after which the liquid was filtered and concentrated. During the 
process of evaporation the substance separated in the form of 
crusts, and the total amount so obtained was 16 grams. The 
substance, which was found- to contain nitrogen, was recrystallised 
from alcohol, when it separated in wart-like aggregates of very 
small needles, melting at 222 — 223° ; 

01613 gave 0-3587 COj and 0-0980 HjO. C=60-6; H = 6-8. 

0-1466 „ 10-8 c.c. Na at 11° and 743 mm. N = 8-6. 

requires C = 60-7; H=7-l; N=8-3 per cent. 

The above-described substance, which has thus been shown to be 
aa alkaloid, evidently possesses the formula CijHjjOsNj. As it is a 
MW compound, it is proposed to designate it caaimiroedine. 

aaimiroedine is a fairly strong base, since it dissolves readily 
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in dilute acids, and on rendering the solution alkaltne the alkaloid 
only slowly separates in the form of rosettes of needles. It is ve.^ 
sparingly soluble in chloroform, ether, benzene, ethyl aceUte, ot 
cold alcohol, but is readily soluble in hot alcohol, and amjl alcoLc! 

dissolves it freely. ... . 

A slightly acidified solution of casimiroedme, even when exceea 
ingly dilute, gives a reddish-brown precipitate with a solution of 
iodine in potassium iodide, but potassium-mercuric iodide and picri, 
acid only yield precipitates with a somewhat concentrated solution. 

The alkaloid in add solution was found to be c^tically activ, 
and a determination of its rotatory power gave the followinj 
result : 

0-4198, made up to 20 c.c. with 1 per cent, hydrochloric acid 
gave a„ - 1°32' in a 2-dcm. tube, whence [o]„ - 36 5°. 

Casimiroedine was found to contain no methoxyl group, and in 
its chemical behaviour is a very indifferent substance. No crystallin. 
derivative could he prepared from it with the exception of ih,- 
aunKhloricIe. 

Ccisifiiifotdiiit Aunchloi'idfy C]7H24O5N2,HAuCl4f2Hg0. Od ibir 
addition of a concentrated solution of gold chloride to a fairly 
strong solution of casimiroedine in hydrochloric acid the auri 
chloride is precipitated as an oil, which crystallises on stirring. 
This salt is dissociated in contact with water, but could be crystai- 
lised from 2U per cent, aqueous hydrochloric acid, when it separatfci 
in bright yellow, microscopic needles, which melt indefinitely ai 
about 90° ill their water of crystallisation. AJter drying at iu 
however, the salt melts and completely decomposes at 145—148° : 

0 0984, drierl at 100" to a constant weight, lost 0'0054 H,0 

H,0-^5 5. 

0 0930 (dried salty gave, on ignition, 0 0272 Au. Au = 29-2. 
C|7H3,0;,N2,I1 AuC 1,,2H20 requires H20=51 per cent. 

C,;Hj<05N2,tlAuCl4 requires Au=29-2 per cent. 


The original aqueous liquid, which had been completely exlractso 
with both ether and amyl alcohol, as already described, was subse 
quently treated with a slight excess of solution of basic lead 
acetate. A voluminous, light brown precipitate was thus produced, 
which was collected, thoroughly washed, and decomposed witu 
hydrogeto sulphide, but it yielded nothing definite. The filtrate 
from the basic lead acetate precipitate was treated with hydrogen 
sulphide for the removal of the excess of lead, and the filtered 
liquid concentrated under diminished pressure. It then formed a 
viscid syrup, which contained a considerable quantity of sugar, 
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since it readily yielded d-phenylg!ucosaione, melting at 205 207°. 

A portion of the syrup was heated for two hours with dilute 
sulphuric add m a reflux apparatus, and then distilled in a current 
of steam. The distillate contained traces of formic and acetic 
jfids, and on extracting the liquid remaining in the distillation 
aask with ether, only a further small amount of these acids was 
obtained. The aqueous liquid was finally treated with harium 
hydroxide for the removal of the sulphuric acid, filtered, and con- 
centrated, hut no crystalline product separated, even after keeping 
lor a considerable time. There was therefore no evidence that the 
original aqueous liquid conteined any substance of a glucosidic 
nature. 


Examinatiou of the lieaiu (B). 

The resinous material, representing that portion of the alcoholic 
extract of the kernels of the seed which was insoluble in water, 
formed a soft, oily mass, and amounted to about 370 grams. It was 
dissolved in alcohol, mixed with purified sawdust, and the thor- 
ccghly dried mixture extracted successively in a So.xhlet apparatus 
wth light petroleum (b. p. 35—00°), ether, chloroform, ethyl 
acetate, and alcohol. 

Vetroleum Extract of the Resin. 

This extract, after the complete removtll of the solvent, was a 
thin, dark-coloured, oily product, amounting to 256 grams. It was 
digested with 1 litre of ether, when 3'2 grams of a white, apparently 
crystalline substance remained undissolved, and were collected. This 
las resolved by fractional crystallisation from alcohol into a 
substance which was obtained in the form of needles, melting at 
196-197°, and amounting to 1-5 grams, and a substance which 
melted at 232 233°. The first-mentioned substance consisted of 
the previously described alkaloid, casimiroine, which had been 
isolated from the aqueous liquid, whilst the second subsUnce was 
^sequently obtained in much larger amount from the ethereal 
extract of the resin, and will be further considered in connexion 
vitli the latter. 

After the separation of the above-mentioned crystalline sub- 
stances, the clear ethereal solution of the petroleum extract was 
shaken with aqueous ammonium carbonate, which, however, removed 
only traces of resinous material. On subsequently attempting to 
extract the ethereal liquid with sodium carbonate and sodium 
Jdroxide, intractable emulsions were formed. The ether was 
erefore removed, and the residue hydrolysed by heating with a 

6 p 2 
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lolution of 90 grams of potaaaitun hydroxide in one litre of alcohol 
After the removal of the alcohol, water was added, and the alkaliot 
li(,uid repeatedly extracted with ether. 

Jsoffitioti of Sitosterolj C27H4e0,H20. 

The etheieal extract of the alkaline liquid was dried, and thi- 
solvent evaporated. A pale yellow, crystalline product was tlm, 
obtained, which was dissolved in hot alcohol, when, on cooling. , 
quantity' (8 8 grams) of a substance separated in colourless plat,. 
On rccrystallising the substance from a mixture of ethyl acetate 
and dilute alcohol, it was obtained in needles, melting at 134 — 135=: 
0 ‘J263, on heating at 100°, lost 0 0114 HoO. H 2 O = 5 0. 

0 1048* gave 0'3218 COj and 01153 H^O. C = 837; H = 12 ;;, 
C 2 ,H« 0 ,HjO requires H20=4-5 per cent. 

requires C = 83'9; H = ll-9 per cent. 

The substance was thus identified as a phytesterol, and it gav, 
the colour reactions of that class of compounds. 

A determination of its optical rotatory power gave the followjii.- 
result; 

0-3118, * made up to 20 c.c. with chloroform, gave -1°0' in i 
2-dcm. tube, whence [o]p -32-1°. 

The phytosterol gave an acetyl derivative, which separated fioi; 
acetic anhydride in small needles, melting at 126 — 127°. Its 
identity with sitosterol was therefore established. 

The original alcoholic mother liquor remaining from the crystal- 
lisation of the sitosterol was evaporated, when a quantity (10 gramsi 
of viscid, oily material was obtained. This was found to conshi 
chiclly of oxygenated substances, but nothing definite could be 
isolated from it. 

I/I of Jyuranol, C.2sH3,02(0H)„, 

The alkaline liquid, from which the sitosterol had been removed 
by e:ctraction with ether, was acidified, and the liberated fatty acid/ 
taken up with ether. The ethereal liquid contained a quantity of 
a dark-coloured, crystalline substance in suspension. This wa> 
collected, heated with alcohol for the removal of colouring matter 
and then recrystallised from dilute pyridine, from which n 
separated in microscopic needles, melting at 280 — 285°. The amount 
of substance so obtained was 2-9 grams. (Found, C = "2'fi 
H = 10'4, Calc., C = 72-6; H = 10-5 per cent.) 


* Anhydioiu substance. 



SEEDS OF CASIMIKOA EDULIS. 


2003 


The above results, together with the colour reactions yielded bv 
iliis substance, established its identity as ipuranol. 

When heated with acetic anhydride it gave diacetylipuranol, 
flhich separated from alcohol in shining leaflets, melting at 166°. 
(Found, C = '69 7 j If = 9 5. Calc., C = 69*8 ; H 9*5 per cent.) 

On heating the ipuranol,- in pyridine solution, with benzoyl 
chloride, a dibemoyl derivative was obtained, which, after crystal- 
lisslion from a mixture of ethyl acetate and alcohol, separated in 
needles melting at 197°. 

A determination of the optical rotatory power of the ipuranol 
ijave the following result : 

0 1708, made up to 20 c.c. with pyridine, gave a„ -0°41' in a 
2-dcm. tube, whence [ojn -40 0°. 

Identifiention of the Fatty Acids. 

Tlic ethereal liquid from which the ipuranol had been removed, 
as above described, was evaporated to a low bulk, and a large 
qrsDtity of light petroleum added. This precipitated some resinous 
material, which was separated, after which the liquid was again 
ivjporated. A quantity (105 grams) of fatty acids was thus 
obUined, which, when distilled under diminish^ pressure, passed 
over between 200° and 230°/12 mm. 

In order to effect a separation of the solid and liquid acids, a 
portion (25 grams) of the mixture was converted into the lead 
Mlis, and the latter digested with ether, when the greater part 
dhsolved. Both the soluble and insoluble portions were decom- 
posed by hydrochloric acid, and the liberated fatty acids separately 
eramined. 

Thi Liquid Acids. — These acids, when distilled under diminished 
pressure, passed over between 235° and 250°/15 mm. as a yellow 
oil. An analysis and determination of the constants gave the 
following results : 

II 1026 gave 0*2906 CO,, and 0*1099 H^O. C = 77*2; H = ll*9. 

0 *2646 absorbed 0*4120 iodine. Iodine value= 155*7. 

0 3094 neutralised 0*0621 ICOK. Neutralisation value = 200*7. 
t'lsHjiOj requires C = 76G; H = 12*l per cent. I.V. = 90*1; 
N,V. = 198*9. 

t'nUsjOj requires C = 77*l; H = ll*4 per cent. I.V. = 181*4; 
N.V. = 200*4. 

flwHjjO, requires C = 77*7; 11 = 10*8 per cent. I.V. = 274*1 ; 
N.V. = 201*8. 

These results would indicate that the liquid acids consist of a 
Eixture of oleic, linolic, and linolenic acids. 
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fhe Solid Aeidt . — These acids, when crjsUllised from glacia' 
acetic acid, separated in glistening leaflets, melting at 60-62°; 
01030 gave 0'2875 COj and 0‘1194 HjO. C=76’l; H = 12'9 
0-2292 neutralised 0 0461 KOH. Neutralisation value=201'] 
C,.H„0, requires C = 75 0; H = 12-6 per cent. N.V. = 2191 
C H 0 „ C = 761; H = 12-7 „ „ N.V. = 197-5 

The solid acids would thus appear to consist of a mixture r.; 
palmitic and stearic acids, the latter predominating. 


Ethereal Extrael of the Retin. 

This extract, after the removal of the solvent, formed a britt!. 
mass, which could readily be reduced to a light brown powiitr, 
and Amounted to 73 grams. It was heated with 2 litres of alcoho! 
when the greater portion dissolved. The small insoluble portir,., 
(2 3 grams) was collected, and identified as ipuranol. 

hnlation of a New lactone, Casimirolid, Cs^HojOc. 

The above-mentioned hot alcoholic liquid deposited on cooling r, 
quantity (22-1 grams) of well-developed crystals, which. w!i«; 
rccrystallised from alcohol with the addition of a little animai 
charcoal, separated in colourless prisms, melting at 229 — 230°: 

0 0960 gave 0-2448 CO.g and 00594 HjO. C = 69-5; H = 6-9, 

0 1326, in 21-16 benzene, gave i(-0-072°. M.'W. = 426. 

CijILA requires 0=69 9; 11 = 6 8 per cent. M.W.=412. 

From these results it is evident that the above-described substaiii-c 
possesses the formula C 2 |H. 2305 , and that it is a new compound. 
Having ascertained that it is a lactone, as shown below, it i- 
proposed to designate it casimirolid. 

Casimirolid is readily .soluble in ether, chloroform, and elhyi 
acetate. It is optically active, and a determination of its speci-'u 
rctatory power gave the following result: 

0-3836, made up to 25 c.c. with chloroform, gave Oj, — 1°31' in a 
2-dcra. tube, whence [ajp - 49-2°. 


Hydrolysis of the lactone. 

Formation of a New Ilydroxy-acid, Casimiroic Acid, 

C^H.,, 04 ( 0 H)-C 02 H. 

When casimirolid is shaken with a cold solution of potassiiun 
hydroxide in .-aqueous alcohol, it readily takes up a molecule of 
water, and is converted into an acid, which is precipitated on 
acidifying the alkaline liquid. This acid crystallises very readily 
from alcohol in rosettes of glistening needles, melting at 207° : 
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01074 gave 0-2638 COj and 0 0698 HjO. C=67 0; H = 7-2. 

0 0793 neutralised 0-0359 KOH. M.W. (monobasic acid) =436. 

CjjHjoO, requires 0 = 67 0; H = 7-0 per cent. M.W. = 430. 

The abovfrdescribed acid is thus shown to possess the formula 
HsjOj. ' Like the corresponding lactone, it is a new compound, 
and it is proposed to designate it cnsimiroic acid. 

\ determination of the optical rotatory power of the acid gave 
(lie following result; 

0 1670, made up to 20 c.c. with absolute alcohol, gave 0^, — 1°27' 
in a 2.dcm. tube, whence [a]„ - 86 8°. 

Casimiroic acid, unlike the lactone, is very sparingly .soluble in 
ether, chloroform, and ethyl acetate. Its sodium salt is very 
readily soluble in water and in alcohol. On the addition of a 
tolntion of copper sulphate to a neutral solution of tho sodium 
rjit, a pale blue, amorphous precipitate of copper casimiroate was 
prodneed, the analysis of which, however, indicated it to consist 
(if 4 basic salt. 

Sileer Casimiroate, C2jH2905-CO.,Ag. — This salt was obtained as 
a white, amorphous precipitate on the addition of a solution of 
diver nitrate to a solution of the sodium salt. It is sparingly 
soluble in water, and gradually darkens on exposure to light ; 

0 1435 of salt gave, on ignition, 0-0296 Ag. Ag=20'6. 

CjiHojOjAg requires Ag=20-1 per cent. 

Uethyl Casimiroate, C23H290ii-C0.,"CH3. — This ester was prepared 
bv passing dry hydrogen chloride into a solution of the acid in 
ir.cthvl alcohol at the boiling temperature. It was very soluble in 
.liiohol. and could only be obtained with difficulty in a crystalline 
-tste from dilute alcohol, when it melted at 108 — 110°; 

niOS6 gave 0-2666 CO, and 0-0739 H„0. C = 66-9; H = 7-6. 

023113,07 requires C=67-5; H = 7-2 per cent. 

.Utlylcasimiroic Acid, C23H2804(0-C0-C'H3)-C02H. — This was 
obtained by heating casimiroic acid with acetic anhydride, pouring 
the product into water, and digesting the resulting precipitate with 
iiilnte aqueous sodium carbonate, when, on acidifying the alkaline 
liquid, the acetyl derivative was precipitated. It was exceedingly 
■olnble in the usual organic solvents, but could be obtained from 
dilute alcohol in colourless, microscopic needles. The acetyl deriv- 
ative has no sharp melting point, but gradually decomposes at 
temperatures above 142° : 

01149 gave 0-2774 CO, and 0 0738 HjO. 0 = 65 8; H = 7-l. 

CjjHjgOg requires 0 = 65 8; H = 6-8 per cent. 
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halation of a JtUow Phtnolir. Snhttante, C„H„0» 

After the separation of the lactone, casimirolid, from tit 
alcoholic solution of the ethereal extract of the resin, as previouslv 
described, the solvent was removed, and the residue, which stil! 
contained a small amount of lactone, dissolved in ether. The 
ethereal liquid was then successively extracted with solutions of 
ammonium carbonate, sodium carbonate, and sodium hydroxide. 
The ammonium carbonate removed only a small amount of reainous 
substance, from which nothing definite could be isolated. The 
sodium carbonate e.xtract also consisted chiefly of resinous material, 
but by digesting the latter with alcohol, in which the resin was 
very soluble, a small amount (0T5 gram) of a crystalline substaiK e 
was isolated. This substance, when recrystallised from dilul.. 
alcohol, separated in small, yellow needles, melting at 215 — 218" 
Ita solution gave a yellow colour with alkalis and with ferric 
chloride. With concentrated sulphuric acid it yielded an orange 
red solution, slowly changing to pale yellow, but showing nr, 
fluorescence ; 

0 0816 gave 0T904 COj and 0 0290 HoO. C=63'6; H=3 9, 
CijHijO, requires C = 64-0; n = 4'0 per cent. 

The suhitance thus appears to possess the formula CjjHjjOj, but 
the amount available did not permit of its further characterisation 
Although isomeric with the flavone derivatives, kaempferid (Ber.. 
1881, 14, 2385) and the luteolin monomethyl ether prepared 
synthetically by Diller and Kostanecki {Ber., 1901,^34, 1452), it 
is not identical with either of these compounds. 

The sodium hydroxide extract of the above-mentioned ethereal 
liquid yielded on acidificatio.n a quantity (4‘2 grams) of a crystalline 
substance, which, when recrystallised from alcohol, separated in 
glistening needles, melting at 207°. This substance was identified 
as the previouslv described casimiroic acid, which had evidently 
been fonned by the action of the alkali on the lactone present in 
the ethere.al liquid. After the successive extraction of the ethereal 
liquid with the above-mentioned alkalis, the solvent was evaporated, 
but only a slight, oily residue remained. 

Chloroform, Ethyl Acetate, and Alcohol EwtraeU of the Besm 

The chloroform extract of the resin formed a hard, black mass, 
and amounted to 18'6 grams. The only crystalline^ substance 
obtained from it was a small quantity (0'6 gram) of the previously 
described alkaloid, casirairoine. The ethyl acetate and alcohol 
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extract) *«• dwk-coloured producte, and amounted to 3' 2 and 
<j 9 gram) raspentively. Both of these extracts were heated witli 
5 ”per cent, sulphuric acid in aqueous alcohol, but they yielded 
rothing definite, although the aqueous liquid resulting from this 
treatment of the alcohol extract evidently contained some sugar, 
for it readily reduced Fehling’s solution, and from the liquid, after 
the removal of the sulphuric acid, a little rf-phenylglucosaxone 
(m. p- 206°) was prepared. 


n . — Examination of the Shells. 


A small portion (10 grams) of the ground shells was subjected 
a preliminary test for an alkaloid by digestion with Brollius' 
(toid The reactions obtained were much less marked than in the 
case of the kernels, but indicated the presence of a small amount 
pf alkaioidal substance. 

Another portion (50 grams) of the ground material was succes 
sively extracted with various solvents, when the following amounts 
of extract, dried at 100°, were obtained : 


Petroleum tb.p. 85 — 60’) extractel 
Kther ,, 

Chloroform ,, 

Ethyl acetate „ 

Alcohol ' ,, 


0'2 gram = 0*4 per cent. 
0-3 ,, 06 ,, 

0*1 „ 0*2 ,, 

0-1 „ 0*2 ,, 

0*8 „ 16 „ 


Total 1*5 grams = 8*0 per rout. 

For a complete examination of the shells a quantity (10*39 kilo- 
grams) of the ground material was completely extracted with hot 
alcohol. After the removal of the greater portion of the solvent, a 
thin extract, amounting to 482 grams, was obtained. 

The whole of the above-mentioned extract was first distilled in a 
current of steam, when it yielded a very small amount (0*65 gram) 
of an essential oil. This oil appeared to be similar in character to 
that obtained from the kernels of the seed, but the amount was not 
"ufficient tor its further examination. 

The aqueous liquid and resinous material remaining after the 
abovedescribed treatment of the extract were examined by methods 
similar to those described in connexion with the kernels of the seed. 

The chief constituents of the aqueous liquid were found to be 
amorphous colouring matter and sugaj*, the latter yielding d-phenyl- 
glucoeazoue, melting at 206°. No other crystalline product could 
he obtained from the liquid, the amount of alkaioidal substance 
present having proved to be too small to permit of its isolation. 

The resinjjps material, when thoroughly washed and dried, formed 
a light brown, friable mass, and amounted to 95 grams, or about 
0 9 per cent, of the weight of shells employed. The resin was 
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,occe*sively eitrsctM with T»rioos soWenU, and tie rwnltinj- 
pioducta separately examined. The petroleum which 

amounted to 37 grara-s, contained a considerable quantity (20 gram-; 
,A tioaric acid in a free state, together with a little free palmit!- 
acid and a small amount of these acids in the form of glycendt^. 
The ’stearic acid, when crystallised from alcohol, separated in pearly 
leaflets, melting at 67-68-. (Found, C = 76-2; H = 13-l Calc,. 
Cr- 76 1 ; n = 12-7 per cent.) The ether, chloroform, ethyl acetate, 
and alcohol e.vtract.s of '.he rKin amounted to S'S, SO’d, 1'5, and 14 o 
grams respectively, and consisted entirely of amorphous products. 
The chloroform and alcohol extracts were heated with 5 per cent, 
sulphuric acid in aqueous alcohol, but as they yielded no sugar 
hy this treatment, they were not glucosidic in character. 


l‘h;isiolo(/iail Testt. 

In order to ascertain whether either the hypnotic or toxic action 
attributed to <!a$imhoa seed {loc. cii.) could be confirmed, a 
number of tests were kindly conducted for us at the Wellccniv 
Physiological Research Laboratories by Drs. H. H. Dale and P. 1‘ 
Laidlaw, to whom our best thanks may here be expressed. All tli. 
products, with the exception of the essential oil, as noted below 
were administered to dogs by the mouth. 

The finely-divided kernel of an entire seed, weighing aboui 
2 grams, as also 1 gram of the dry enzyme or protein materia 
obtained from the seed, and representing 90 grams of the kenid 
had no eflect. One gram of the alcoholic extract, represcntiii: 
3-2 grams of the kernels of the seed, produced vomiting and ; 
temporary depression, which was apparently due to the repeate- 
emesis, hut no other effect could be observed. A similar effect wa: 
produced by the administration of 1 gram each of the petroleiiti 
and alcohol e.stracts of the resin, whereas the ether, chlorofonn 
and ethyi acetate extracts of the resin were inactive. The followin; 
crystalline substances which had been isolated from the seed 
namely, casimiroine, casimiroedine, Cj 7 Hj 405 l'i 2 , am 

the lactone, casimirolid, (.‘o^IjgOc- «ere given to dogs in amount.? o 
0'4 gram, and also to cats in doses of 01 gram respectively, bu 
the animals remained perfectly normal. Inasmuch as the e.xpen 
ments of Chevalier {loc, cii.') led him to conclude that the ther<i 
peutie value of Casimiroa seed is due to the essential oil or tb 
resin which he presumed to be produced therefrom, a special tcf 
was conducted with the essential oil. A quantity (0‘25 c.c.) of thi 
product representing about 1100 grams of the kernels of the seed 
when given to a cat, produced salivation and slight dcpressioi 
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which may be ascribed to the nauseating taste of the substance, 
but there was no further effect, and particularly no trace of 

narcosis. 

The material employed for this investigation consisted of the 
fresh seeds of Casimiroa edulu. La Llave and I.ejana (Nat. Ord. 
lluUUfOf), which were obtained directly from Mexico. 

For the purpose of their examination, i.he kernels of the seed 
were first separated from the dry, fibrous shells. The latter, which 
represented about one-fifth the weight of the entire fresh seed, were 
separately examined, but yielded little of interest. They were 
feiiad lu contain a small amount of an essential oil, traces of 
alkaloidal substance, some sugar, and considerable stearic acid in 
the free state, together with resinous material. 

The kernels of the seed, when subjected to a preliminary te.st, 
gave reactions indicating the presence of a considerable proportion 
of ,111 alkaloid. They were also found to contain an enzyme, which 
was obtained in the form of a light brown powder, and slowly 
(fleeted the hydrolysis of amygdalin. 

An alcoholic extract of the ground kernels, wdien distilled in a 
current of steam, yielded a small amount of a pale yellow essential 
i.il, which gradually darkened in colour. This oil had an agreeable, 
aromatic odour, and the following constants: (f = 0’9574 at 20 °' 
-i- 2°25' in a 25 mm. tube. 

From the portion of the extract which was soluble in water there 
w.rc isolated ; (i) a new alkaloid, casimirome, Cj^H^dOsN.^ (m. p, 
1%-197°), which is a very weak base, but yields a crystalline 
prrule (m. p. 165‘') and an mmehloridt (m. p. 195—196°). On 
; h-aling ca.simirome with alkalis, it undergoes hydrolysis, with the 
; climiiiatioii of carbon dioxide, yielding a new base, casimiroitinr, 
C .H.„0;Nj (m. p, 171°), together with a small amount of a basic 
substance melting at 159°; (ii) a new alkaloid, casimiroedine, 
f idljANo (m. p. 222 — 223°; [aj^, in acid solution, — 36 5°), which 
yields a crystalline aurichloride ; (iii) benzoic acid, with apparently 
a trace of salicylic acid. The aqueous liquid contained, furthermore, 
a quantity of sugar, which yielded r/-phenylglucosazone fm p 
705-207°). V n- 

The portion of the alcoholic extract which was insoluble in water 
(xnsisled of a soft, oily resin. From this material the following 

compounds were isolated: (i) sitosterol, (m. p. 134 — 135 °; 

1“Jd -32 1 ); (ii) ipuranol, 623113502 ( 011 ) 2 ; (iii) a mixture of fatty 
“Ip “"Sitting of palmitic, stearic, oleic, linolic, and linolenic 
lactone, casimirolid, CjjHjjOg (m. p. 229 — 230°; 
1 Jd 49 2 ), which yields a new hydroxy-acid, designated as 
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canmiroic acid, C 3 H« 04 ( 0 H)-CO,U (m. p. 207° ; (a]„ - 86 8' 
'*rije following derivatives of this acid were prepared: tUver 

CnHgOi-COjAg; methyl eatimiroate, CjsHj,0,-C0jrH 
p tend acetyUasimiroie acid, 

^ ' Cj3H,jO,(O-C0CH,)-C02H; 

(v) a yellow, phenolic j«6<Lin«, C„H,,08 (m. p. 215—218°). 

It may finally be noted that the results of the present investigj. 
tion of Cunmiroa seed have afforded no evidence of the presecce 
of a definite glucoside or a so-called “ glucoalkaloid,” as U 
previously been affirmed, and physiological testa conducted witi 
animals have likewise failed to confirm their reputed hypnotic or 
toxic properties. 

ThK Wki.UIOMK OHUMICAI. RfsEARCH LABORATORrES, 

Lovi>on, E.C. 


(K.'XXVI I. K<>mi>i»i's SyiUhenis of Camphoric Aci'l 

By Gistavk l.oris Bi.anc and .Tocelyn Field Thorpe. 

The publication of Komppa’s reply to our criticism respecting tis 
synthesis of camphoric acid (this vol., p. 29) has led us to invest: 
gate the action of very dilute alkali on methyl diketocamphorate (1 
Under these conditions the compound is converted into the alki: ; 
salt of the dibasic acid, which eliminates carbon dioxide wher. 
acidified, and yields the monobasic acid (II). This substani'’- 
pas-scs into the diketone (III) when it is heated at 160°: 

t^O CHMe.., 


t^O'UM,(00.,Me) 
tHt-rlltUi lo.Mer 


II.) 


CO-CH(CO,H) 

( 11 .) 

(M. !■. 146”.) 


>CMe,, 


CO-CHJIe^ 


iiii.) 

(M. p. 83”. ) 

The lower homologue of this diketone (IV) is prepared by disti; 
ling methyl dikeUxipocamphorate with dilute sulphuric acid : 
(.’0-CH(C02Me)^ ‘ ()0-CH,. 


:o-CH(CO,Jle)' 


^UMej 


CO'CH. 


>CMej 


(IV.) 

(M. p. 46”.) 

The two diketoues were characterised by the formation of the 
osazones and dioximes. 
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There i»i then, no question that under the experimental condi- 
used by Komppa for the reduction of methyl diketocamphorato* 
k methyl group remains attached to carbon ; our criticism of his 


^1 


ithetical formation of camphoric acid is therefore baseless. 


Experimental. 


” i-Diketo-l : 1 : ‘2-tnmethylcyc\apcntane-o(oi Z) carboxyUc .d cid. 


— CHMe.. 




t;o-i:Me(co,H).^ 
CO CH,-^ 


y;ye grams of methyl diketocamphorate were dissolved in a 
olutieu containing rather more than the theoretical amount of 
,otas 5 imn hydroxide in ten times its weight of water, and allowed 
a ftmain at the ordinary temperature for twenty-four hours ; the 
oiution was then evaporated in a desiccator to half its volume, and 
ciiUaed by hydrochloric acid. Carbon dioxide was eliminated, and 
he monobasic acid slowly separated; it was recrystalliscd from 
vaier at 50'', and obtained in small, llattened needles, melting at 
[46° with immediate evolution of carbon dioxide ; 

0’2267 gave 0 4864 CO 2 and 0'i289 HgO. C = 68’51; II = 6'37. 

CgHijOi requires C = a8'7 ; H = 6'5 per cent. 


3 : i-DikeloA . : 1 : 2 trimelhylcyc\opentane, 



This diketono is formed when the above acid is heated in a bath 
of sulphuric acid at 160° until carbon dioxide ceases to be evolved. 
It crystallises from water containing a little alcohol in long, silky 
needles, which melt at 83° ; 

0'2098 gave 0'6260 COg and 0‘1620 HjO. C = 68*42; H = 8’61. 

CjHjjOj requires C = 68‘6; H = 8’6 per cent. 

Like the similar compounds investigated by Dieckmann (fler., 
iau2, 36, 3208), this substance is largely, if not entirely, enolic in 
structure ; thus it gives a violet coloration with ferric chloride, and 
readily dissolves in aqueous potassium hydroxide, yielding a 
potassium salt, which is sparingly soluble in excess of alkali. It 
reacts, however, towards phenylhydrazine and hydroxylamine as a 
diketone. 

The QSazone, prepared in acetic acid solution, separates from 
alcohol containing a little water in small, yellow prisms, which 
melt at 162° : 

0 1507 gave 22'1 c.c. of Nj at 14° and 747 mm. N = 17'2. 

requires N = 17'5 per cent. 
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The dioximt separates after some days from a solution of •; 
ketone and hydroxylamine hydrochloride in dilate alcohol conta r 
ing the theoretical amount of potassium hydroxide. It crystal 
from dilute alcohol in long, slender needles, which melt 
decompose at 172®; 

0T20O gave 0 2476 CO, and 0 0907 HjO. 0=56-32; H = 8 l 
LtH,,0,N, requires C = o6-3; H = 8-4 per cent. 

The diketoiie is soluble in water, and when pure can be recrvsu 
Used from this solvent; the aqueous solution is neutral to litjr.a^ 
It completely sublimes at 70° without melting. 


3 ; i-Diketo-i ; l-diniefAyfcyclopcniane, 


(jlO-CII. 

CO-C'II, 


->CMej. 


The preparation of this substance can be effected by boiii!'. 
methyl diketoupocamphorate with dilute sulphuric acid (one of at.j' 
to three of water) for three hours, and distilling the product ni't 
steam. The diketone passes over as an oil, which boils at 13;; 
718 mm., and yields a distillate, which solidifies to a mass .. 
needles on cooling. It melts at 45°, and is readily soluble in a 
organic solvents; 

0'2279 gave 0-5541 CO^ and 01591 HjO. C=66-52; H = 7 -g 3 
CjHjjO, requires 0=66 7; H = 7-9 per cent. 

The omzoue, prepared in acetic acid solution, separates as an oi! 
which resinilies on keeping. It can be obtained crystalline h 
rubbing with alcohol, and recrystallising from this solvent; itfonr. 
yellow needles, melting at 167°; 

0-1355 gave 21'4 e.c. of N, at 16° and 746 mm. N = 18-32. 

CijH^N^ requires N = 18’3 per cent. 

The cnolic structure of this diketone is apparent from the fa.t 
that it gives a deep wine-red colour with ferric chloride, aii.i 
dissolves in aqueous potassium hydroxide, yielding a solution' fron 
which excess of alkali precipitates the potassium salt in glis- 
telling plates. The potassium salt is readily soluble in water, 
and the solution deposits the dikeUno when acidified. The aqii«a> 
solution of the diketone is faintly acid to litmus. 

The Soxboxxe, The Soebv Reseakcii Laboiiathcv, 

The UxtvERsiTY, Suefeield. 
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CCXXVIII- — T%e Lower Limit oj JitjUinimatwii of 
)[ixtures of the Paraffin Hydrocarhonii with Air. 
jjy Maurice John Burgess and Richard Vek.non Wheeler. 

Wbes * source of heat, such as a lamp flame or an electric spark, 
introduced into a mixture of a combustible gas and air, two 
(•lags are necessary to ensure propagation of flame throughout 
iljjt mixture. 

Supposing that too small a proportion of combustible gas is 
resent, only a small quantity of heat per unit volume of mixture 
! liberated when the layer surrounding the initial source of heat 
IS inflamed, and the products of combustion have to impart heat 
,0 a considerable volume of “ inert " gases. 'The number of 
collisions between molecules of combustible gas and of oxygen that 
ye chemically fruitful is therefore small. Such collisions, resulting 
is combination, will occur only in the neighbourhood of the initial 
source of heat, around which an aureole or " cap ” will form of a 
siie dependent on the nature and quantity of the combustible gas 
present 

As the proportion of combustible gas is increased, a greater 
1 quantity of heat is evolved per unit volume of mixture, and a smaller 
volume of inert gases is present to absorb it; until a point is 
reached when the amount of heat contained in the products of 
combustion of any given layer is Just sufficient to raise to its 
iruitien-temperature * the layer adjacent. Flame is then propa- 
gated from layer to layer throughout the mixture without any 
aecessitv for the continued presence of the source of heat which 
started the inflammation, and the mixture is said to “ inflame ” 
or' explode” according to the rapidity of the propagation. 

To ensure propagation of flame, therefore, it is necessary (1) that 
the initial source of heat should be of a volume, intensity, and 
duration sufficient to raise the layer of gases in its immediate 
vicinity to a temperature higher than, or as high as, the ignition- 
temperature of the mixture ; and (2) that the heat contained in the 
products of combustion of this first layer should be sufficient to 
raise the adjacent layer to its ignition-temperature. 

The smallest quantity of any combustible gas which, when mixed 
with a given quantity of air (or oxygen), will enable this self- 
propagation of flame to take place, is termed the lower limit of 
iifinmviation of the gas. 

^ by " ignition-temperature ” we mean, accepting NernsFs definition, that 
Uiiipeiaturc at which rapid self-heating of the mixture takes place. 
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Similarly, there ii a higher limit of inflammabon correspondiii^ 
itith the greatest quantity of inflammable gaa, or, rather, vitt 
the smallest quantity of oxygen, that will allow self-piopi^atiot 
of flame. The experimental part of this paper deals only with 

lower limit. , i. • t ■ n 

The first systematic determinations of the lumts of mflammatic’ 
were made in 1816 for “firedamp " by Davy, who thus describe 
them (‘Collected Works,’ Vol. VI., p. 24); “When 1 part oi 
firedamp was mixed with 1 of air, they burnt by the appoach «■ 
a lighted Uper, but did not explode; 2 of air and 3 of air to 1 „■ 
gas produced similar results. When 4 of air and 1 of gas wert 
exposed to a lighted candle, the mixture being in the quantiu 
of 6 or 7 cubical inches in a narrow-necked bottle, a flame descendK 
through the mixture, but there was no noise; 1 part of gas inflamed 
with ti parts of air in a similar bottle, produced a slight whistiios 
sound; 1 part of gas with 9 parts of air, rather a louder sound; 
1 part with 1(1, 11, 12, 13, and 14 parts, still inflamed, but tfet 
violeiicc of combustion diminished. In 1 part of gas and 15 paru 
of air, the candle burnt without explosion with a greatly enlarged 
flame; and the clfect of enlarging the flame, but in a gradualiv 
diminishing ratio, was produced as far as 30 parts of air to 1 
of gas.” 

These experiments, therefore, place the lower limit of inflammi 
tion of the particular sample of " firedamp ’’ that Davy used ai 
between 6‘3,and 6‘7 per cent. 

Davy’s determinations were repeated in 1876 by Coquillos 
{C'o 7 iijit. rend., 1876, 83, 709), who ignited the mixture in a closed 
vessel by means of an electric spark. His results, and his descrip 
tion of them, are similar to Davy’s, but he places the lower limn 
at about 5'8 per cent. 

Later determinations of the limits of inflammation of “ firedamp, 
and of a number of pure gases and vapours, have been made Iw 
Le Chatelier, in conjunction with Mallard (Ann. des Mines, 1863, '■ 
and lloudouard (Compt. rend., 1898, 126, 1344 and 1510). Ttf 
figure given for firedamp (assumed to be pure methane) is 6 0 pe: 
cent. This figure lia” received general acceptance throughout the 
coalmining world, to which it is, of course, of paramount 
importance. 

The most recent results that have come to our notice are thc« 
published by Teclu (J. pr. Cheni., 1907, [ii], 75, 212). Teclu states 
that, the lower limit of inflammation of methane, prepared from 
sodium acetate, lies between 3'20 and 3'67 per cent.* 

* Since this was written a letter from Dr. E. P. Perroan has appeared in 
:orre3[wndeiice columns of Suture (September 28th, 1911) entitled 
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Is oonnezioB with the work oa coal-dust explosions on wliich we 
jtre been engaged for the Mining Association of Great Britain, ifl^ 
(IS rni T"’*'** should know with certainty what was the 

smallest amonnt of firedamp which, when present in dusfifree air 
^ oidinary temperature and pressure, would enable fiame to be 
ropagated when a source of beat was introduced. Teclu's results 
iidered so widely from those generally accepted that we found it 
necessary to make f reah determinations under conditions which would 
,j far as possible eliminate sources of error such as cooling by the 
^■alls of the vessel in which the inflammable mixtures were ignited. 

1 Moreover, we had reason to believe that " firedamp ” should not 
be regarded as consisting of pure methane, or methane diluted with 
n greater or lesser quantity of air, but that in many samples other 
liTiirocarbons are present in appreciable (and by no means 
negligible) quantities. 

In this connexion Davy says (loe. cit., p. 14): “Though all the 
specimens of firedamp which I have examined consisted of car- 
baretted hydrogen mixed with different small percentages of 
csrbonic acid and common air, yet some phenomena that I observed 
m the combustion of a blower induced me to believe that small 
quantities of olefient gas may be sometimes evolved in coal mines 
*ith the carburetted hydrogen.” 

A full discussion of the probable composition of firedamp as it 
»vbts in coal mines appears in a paper by Gray {Trans. Inst. 
Mining Eng., 1910, 39, 286), who points out that although methane 
is the only inflammable gas that has been reported as contained 
in firedamp in the large number of analyses that have been made 
in the last few years, yet since the proportion of firedamp in the 
atmosphere of a well-ventilated mine is usually small, it is quite 
likely that the relatively much smaller proportion of other inflam- 
msble gases has escaped recognition; and he places on record the 
analysis of a sample which contained noteworthy quantities of 

tipIosiUlity in Gaseous Mixtures.” Dr. Feriuan states that he has ohtainett mucii 
si.irr limits than those usually given, and he gives for methane 2 '5 per cent, as the 
lower limit of exploeibility (inflammation) when mixed with air. Ignition was 
rSotfil by means of an incandescent platinum wire, the exfieriments being carried 
oot in a glass tube of about 10 c.c, capacity, having a stopcock at each end and 
I mercery gauge of small bore attached to the middle of the tube. Dr. Perman 
uyi : “ when the explosion occurs the mercury moves more or less sharply, according 
to the force of the explosion, but a distinct movement, apart from that due merely 
to the expansion caused by the heating of the wire, can be seen with the proportions 
ol gases given above.” From the fact that a “ distinct movement” of the mercury 
gauge could be observed, it does not necessarily follow that the mixture expert- 
^nted with was sxplosive or even inflammable. The expansion caused by the 
eat of sombnition of only a trace of inflammable gas would be suffleieut to affect 
■ sufficiently delicate gauge. 

'UR xcix. e Q 
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higher pareffine. If it » a«»med Uuit w« the o^j 

Paraffin *^hydn>c»rbon preeent beaide methane m this particttUi 
^ple of firedamp, Gray’s analysis shows that the combnsfable gi, 
con^ned 55 5 per cent, of methwie and 44-5 per ettane. 

the proportions present in the air mixture being 1-84 end 1-47 p« 

cent, respectively. , ... 

Further when it is remembered that the majov portion of the 
inflammable gases that find their way into the ventilating currew 
of coal mines issues from minute fissuree in the coal,* and thai 
the gases that can be extracted from coal at the ordina^ tempera- 
ture, either by exhaustion or by simply crushing, contain not only 
ethane hut higher members of the paraffin series of hydrocarbons, 
it will be seen that the limita of inflammahiUty of every sample of 
“ firedamp ” must not be regarded as identical with those of any 
one particular sample. 

These considerations prompted us to determine the lower limit of 
inflammation of the higher members of the paraffin series of hydro 
carbons when mixed with air, as well as that of methane. At tbs 
same time it appeared that it should be possible, by obtaining » 
sufficiency of data, to establish some definite relationship between 
the lower limit of inflammation of any gas and its known physieai 


properties. 

A “ lowor-limit mixture ’ is ono such that a given volume must, 
under the conditions of its combustion, evolve just sufficient best 
to raise an equal volume to its ignition-temperature. There are at 
least three factors which must obviously determine this necessary 
condition : (1) the calorific power of the gas; (2) the relative volum 
and specific heat of the diluent gases; and (3) the ignition 
temperature of the mixture. 

Of these three factors the first must undoubtedly exercise the 
preponderating influence; for, taking the paraf&n series of hydrfr 
carbons, calorific value of the gas 

is much leas than when n is large ; so that, a priori, the higher the 
value of n the less volume of the gas need be present in air to form 
a lower-limit mixture. This means also that the higher the value 
of n the greater the volume of diluent gases present per unit volume 
of mixture. On the other hand, as is indicated by the determinar 
tions made by Dixon and Coward (Trans., 1909, 96, 514), the 


* Many investigations have been made regarding tiie nature of the gases that ai« 
contained in coal after it has been mined, when, presumably, considerable esf;a['6 
gas has already occurred. Amongst the most important are those by von 
iJ. pr. Chtm., 1872, [ii], B, 144, 407, 6, 360), Thomas (dbwrri. Chem. Soc., I87s. 2& 
70S), and Bedson and McConnell (Trans. Fed, /ns(. Min. Sng.y 1892, 3, 307). 
recently Porter and Ovita JSureatt of Mines, Tech. Paper, 2, 1911) h*” 
conducted experiments with freshly-mined coal, and give some remarkable figufcj 
for the nte of escape of gases therefrom when crushed. 
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^tioiptooiperstans of the parAffin hydrocarbons appear to fall 
ilighUy AS the series is ascended. 

The effect of m increase in theee two lastnamed factors is small 
in c«nparison with the effect of the increased calorific value of the 
^ and they operate in a contrary direction. 

As a first approximation, therefore, it would appear probable 
that the lower limit of inflammation should vary inversely as the 
adorific value of the gas; that is to say, if z; = the proportion of 
the cwnbustible gas necessary to form a lower limit mixture, and 
I 'a its calorific value, 

L=f(ljC), or, say, L~kljG . . . 

,bcre i is a constant, the meaning of which will be considered 
liter. Before considering its probable meaning, it will be of 
interest to see to what extent equation (1) is borne out by our 
eiperimental numbers. 

The value that we have obtained for the lower limit of inflamma. 
tion of methane when mixed with air is 5-6.» That is to say, the 
|c«r-limit mixture contains 5 6 per cent, by volume of methane 
The calorific value of methane is 189-1.+ Substituting in equation 
( 1 ) we obtain a value for k of 1059, and the relative values for 
L for other gases can then be calculated. 

In the table that follows the relative values of L are calculated 
from equation (1) in this manner, using methane as the standard 
to otUin the value of k. The observed values of L were obUined 
jfor the pure gases in the manner described in the experimental 
tout of this paper. In every case the mixtures were ignited in a 
Hosed spherical vessel when at atmospheric pressure, and saturated 
kth moisture at the room temperature (20 — 25°). The values are 
^pressed as volumes of the inflammable gas per hundred volumes 
mixture. In a separate column are given the lower calorific 
(values of the gases at consUnt volume expressed in large calories 
|>er gram-molecule : 

Calorific 


Gas. 

Methane 

Ethane 

I'ropane 

value. 

189-1 

336 -8 

L obaerved. L calculated. 

5-60 standard 5-60 

310 3'15 

"Batane 

"■Pentane ... 
twPentane ... 

631 7 

7r9-2 

.. ,. 779-2 

1-65 

1-37 

1*32 

z'ly 

1-68 

1-36 

1-36 


Thronghont this paper, onless otherwise stated, the numbers given for the 
“ of mfiammation are expressed as percentages by volume of the mixture 
sod refer to mixtures at atmospheric temperature 

terll*" (Tlicmsen) expressed in large calories 

*r giMa*aioiecule. 

6 Q 2 
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The agreemfflit between the observed and calrolated valna of i 
b very striking, and serais to point to a definite and dominatin; 
relationship between the calorific valua of the gases nam^ in ti. 
table— the paraffin hydrocarbons— and their lower limits at 
inflammation when mixed with air. 

If, however, it is attempted to calculate the lower limit for gas« 
other than the paraffin hydrocarbons in the same way, using 
methane as the sUndard to obtain the value of k, the results do not 
all agree with e.xpcriment; thus, hydrogen, for which Le Chatelier 
gives ail experimental value 10 0X“ Lejone sur le Carbone,” p. 266). 
should have a value 18-45 according to equation (1). There h, 
therefore, some other factor to be considered. 

This becomes apparent also on attempting to calculate the 
theoretical quantities of gas that arc necessary to obtain a lower- 
limit mixture, assuming the reaction on ignition to take plao, 
adiabatically. 

If r-tlie temperature of ignition of the mixture; 

«f=th6 initial temperature; 
e^=the specilic heat at constant volume of air; 
c"=the specific heat at constant volume of the combustibh 
gas; 

a;:- the amount of combustible gas present by weight; 
100-x = the amount of air present by weight; 

^ -.-the heat evolved by one part by weight of the combustibie 
gas; 

then : 

[{m-x)c' + xc''\(’r-t) = Qx, 
or : 

looc^r- i) 

* Q -(c"- e )(!'-()■ 

Tho value of (e" -c'){T-t) can be neglected compared will) 
that of Q, being of the order of 1 part in 1000. So that, if 1 = " 
the equation becomes ; 

looc’r 

e 

111 attempting to use this equation for the calculation of the 
qiLautities of the paraffin hydrocarbons necessary, one is faced with 
the difficulty that their ignition-temperatures are very ill-defined; 
thus, Dixon and Coward (loc. cit., p. 619) give the following figures 
for methane, ethane, and propane burning in oxygen : 

Methane between 556 and 700* 

Kthane 520 ,, 630 

Propane ,, 490 ,, 570 

aud reference to the experimental part of their paper shows thU 
in the cMe of all three gases peculiarities were noticed for whifb 
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no satwfActory explanAtion waa offered. Their behaviour wfia, 
however, aimilM in many respects, and seemed to indicate an unduly 
prolonged period of slow, flameless comhustjon before ignition ttxik 
place. 

All things considered, the lower values seem to be the best to 
choose for the purpose of calculating the lower limits; for we wish 
^ know the le&st aiDouDt of he&t required. 

For these three gases, tho only members of the paraflSn series of 
which Dkon and Coward have determined the ignition-tempera- 
tures, we have calculated the lower-limit values from equation (2', 
using the gram and the large calorie as units, and talcing the 
specific heat of air at constant volume as O' 1 fi9. 


Pereentim by weight Ptrceufcige l.y volume 
required to form a . 1 ^ 

Gm. lower limit mixture. Calculated. Observe! 

0-795 1-426 5-60 

0-783 0 754 sJo 

P™P»"« 0-753 0-4il5 In 

That the calculated values should be smaller than the observed 
i-i easily explained by the fact that the reaction that takes place 
on ignition has been assumed to be adiabatic, whereas actually heat, 
u bound to be communicated from the gases first inflamed not 
only to the adjacent layer, but to layers at a further distance. ’ The 
smount of heat transmitted in this way must be determined chiefly 
by the speed at which the flame is propagated; for the more 
r^idly each successive layer is raised to its ignition-temperature 
the less will be the quantity of heat dissipated throughout more 
ditUnt layers or through the walls of the containing vessel. Further 
than this, a certain proportion of the energy liberated during the 
re«tio.i apears as radiant energy, and is not imparted to the 
products of combustion as sensible heat. 

In the case of the three paraffin hydrocarbons, methane, ethane 
and propane the observed quantities required to form lower-limit 
mixtures with air are about four times the calculated quantities. 
1, he case of hydrogen, however, the calculated quantity is 5-99 
whiUt the observed (Le Chatelier) is lO'O; that is to say, only about 
thl“th The factors, therefore, otheJ 

,ZT in ^ ^ ’ower-hmit mixture, operate in a different 

nffiTclof n hydrocarbons from what they do 

ftnmTb I doubt, other inflammable gases. 

wifhTel fi hydrocarbons experimented 

ffia r o^Periment], it would 

hat the mechanism of combustion of the inflammable ga« 
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plays an all-imporUnt part in determining the quantity necerean 
to form a lower-limit mUtnre. For in the case of the paraffim 
the chemical changes resulting in inflammation are of a aimilir 
nature, the result of the initial encounter between the molecule, 
of hydrocarbon and oxygon being, in each case, the formation ui 
an oxygenated molecule; thus Bone and Wheeler (Trans., 1902, 81 
536- 1903, 83, 1074) have shown that unstable intermediate 
products are formed during the slow combustion of methane, 
according to the following scheme of reaction : 

1. CH^ + Oj -^H-CHO + HsO. 

Konnaldeliyd6. 

2. (a) H-CH0 + 02=C02-tH20. 

(i) 2H-CH0 + 02=(2H-C0jH) = 2C0-t2Hj0. 

Similarly, in the case of ethane. Bone and Stockings (Trans., 
1905 87, 1232) have shown that formaldehyde and acetaldehyde 
are formed as intermediate products during slow combustion (see 
also Bono and Drugman, Trans., 1906, 89, 660). 

In our experiments we have found that whenever the mixture 
contained less of the particular paraffin hydrocarbon used than 
was required to enable self-propagation of flame to Uke place, the 
water contained in the spherical explosion vessel gave an aldehydic 
reaction with Schiff’s reagent; but that after a lower-limit mixture 
had been ignited no aldehydes could be detected. In the latter 
case the heat of reaction destroyed the aldehydes as soon as formed ; 
in tliB former, where the flame burned only in the vicinity of the 
electric spark, the intermediate products of combustion had time 
to diffuse away to the cool parts of the containing vessel. 

This mode of combustion “ by stages ” of the paraffins is to our 
mind a sufficient explanation of the difficulty that Dixon and 
Coward experienced in flxiug a definite ignition-temperature for 
methane, ethane, and propane*; and it suggesta a reason why. 
since their behaviour on oxidation is similar, the calorific valur 
of the paraffins is the sole determining factor in calculating ths 
relative lower limits of inflammation of mixtures of each with air. 

Experiuentsl. 

The method of experiment that we have adopted has been that 
of passing an electric spark from an induction coil between ter- 

* Professor Dixon informs ns that during the experiments made to obtain thr 
ignition-temperatures of methane, ethane, and propane, a powerful odcur of 
aldehyde was always noticed jnat before the gases inflamed, and that in aomr 
experiments the production of aldehyde seemed to be continued oxer a prolonged 
pario<l at temperatures which in other experiments xrere suCScient to inflame 
the gases. 
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ninals plAced st the centre of the mixture of inflammable gas and 
,;r contained in a spherical vessel of sdmut 2 litres capacity. 

j'revious workers have generally used an eudiometer tube of 
ho diameter usually employed in the explosion analysis of gases; 
,ijd have ignited the mixture either by passing an electric spark 
between platinum electrodes fused into the glass at one end of the 
tube, or by holding a lighted candle or taper to an open end of 
,uch a tube, the other end being closed. In either rase the lower- 
Ihnit mixture has been taken to be that in which the flivme just 
travelled from one end of the tube to the other. 

We considered that the cooling effect of the walls of such tubes 
jiay have influenced to some extent the results obtained, and 
therefore decided to use the spherical vessel above-mentioned, in 


Fio. 1. 



which the cooling by the walls would be reduced to a minimum. 
This method of experiment would also, it was thought, approximate 
more nearly to the conditions under which accidental ignitions of 
firedamp may take place in mines. We wished, moreover, to obtain 
some evidence of the influence, if any, of the size and intensity 
of the source of heat used to cause ignition, and of small variations 
m the initial temperature and pressure of the mixtures, on their 
lower-limit values. 

The apparatus used is shown diagrammatically in Fig. 1. It 
fonsked of a stout-walled glass globe nearly 16 cm. in diameter, 
with a capacity of just under 2 litres. The electrodes A A, which 
fould reach to the centre, were platinum knobs, 3 mm. in diameter 
oairied by stout platinum wires (coated with glass) along a 

meter of the globe, passing by means of the parallel-ground 
jomts, BB, through its walls. Each electrode, by reason of this 
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ground-glau connexion to the globe, could more horizontal]., 
trough a distance of 3 cm., thereby allowing a maximum ^ark.gap 
of 6 cm. to be used. These '• parallel ” joints were made froai 
accurately-ground hypodermic syringes, and, when lubricated witt 
a solution of indiarubber in vaselin, maintained a vacuum during 

**Entratre'te the globe was obtained through the tubulure C, to 
which was sealed a three-way tap of the form shown in the 
diagram. One branch of this tap made connexion with a glass 
gasholder, in which the mixture to be experimented with was 
stored, and the other led to a mercury syphon manometer and a 


vacuuni pump. 

In all but a few special experiments a little distilled water (abon' 
■T c.c.) was placed in the globe to saturate the mixture with water 
vapour at the room temperature. 

Preparation of the Oat and Air Mixturei.—The mixtures were 
prepared by adding measured volumes of the pure combustible 
gases to air, free from carbon dioxide, contained in graduated 
gas-holders over concentrated sulphuric acid. The i^paratus 
employed is shown in Fig. 2. The pure combustible gas, which was 
stored in large tesbtubes over mercury, was transferred, by means 
of the mercury trough and syphon, A, to the measuring cylinder, B, 
which was accurately graduated, and a volume taken sufficient to 
give the percentage required when mixed with four litres of air 
contained in the gas-holder, C. After being allowed to remain 
twelve hours to diffuse, a sample of the mixture was withdrawn 
and an explosion analysis made, a little pure electrolytic gas being 
added to ensure a good explosion. 

The pure gases were prepared by the following methods : 

Methane .— the modification of Gladstone and Tribe’s method 
described by Bone and Wheeler (Trans., 1902, 81 , 541). The gas 
was freed from traces of hydrogen by passage through "oxidised 
palladium sponge heated to 98°, and by subsequent liquefaction by 
means of liquid air, The ratio C/. 1 I obtained in explosion analyses 
was exactly 2 0, showing that the gas was quite free from hydrogen 

Ethane.— By the action of water ou zinc ethyl. The gas was 
purified by several liquefactions with liquid air to remove traces 
of propane. The ratio CfA on explosion was 1’25 for one sample 
and 1’26 for another. (The ratio for pure ethane is 1'25.) 

Propane and n-Butane . — By the action of nascent hydrogen 
(from zinc dust and dilute sulphuric acid) on the corresponding 
alkyl iodide. The gases were liquefied by cooling with solid carbon 
dioxide dissolved in ether, and fractionally distilled, the middle 
fraction only being collected. The sample of propane prepared 
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In this in»nner gave in an explosion analysis a ratio C/.4=0-99; 
j}]e sampte of butane gave a ratio=0‘87. (The ratios for pure 
propaDB and butane are 100 and 0 875 respectively.) 

j^.PetU^u and isoPenfane. — The pure liquids were obtained from 
Kablbauui, and a “ stock " mixture of the vapour and air was 


Kiii. ■>. 



procured in each case by drawing dry air through the liquid 
contained in a wash-bottle maintained at 25°. In this manner 
nurtures containing high percentages of the hydrocarbon vapours 
vere obtained; that of n-pentane and air containing 78 0 per cent, 
of a-pentane, and that of isopentane and air containing 45 '6 per 
£*nt of isopentane. The ratio C/4 on explosion in the case of the 
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fii,Ln.med w« O Sl, «id in the c«se of the wcond O'SO. 
ratio for pure pentane ie O'SO,) 

The pentane and air mixtures for the expenmento were preps., 
from t^ stock mixtures by further dilution with air. 

The manner of determining the lower-limit mixtures was tha: 
“trial and error"; for example, a mixture of methane and , 
containing 6T per cent, of methane having been tried and fr, 
to propagate inQammalion on the passage of an electric spar; 
second mixture was prepared containing 5'9 per cent, of melt;.. 
This also propagated flame. The percentage of methane was ti,. 
fore further reduced by O' 10 in a new mixture, and so on. until > 
mixtures were obtained, differing in their content of methane - 
0-20 per cent., one of which enabled flame to be propagated, v. .i 
the other did not. The lower-limit mixture was taken to be 
containing the mean percentage of methane contained in these 
mixtures. 

The lower-limit mixture could be distinguished with cerUir- 
from that just containing insufficient combustible gas; for i 
momentary passage of the electric spark sufficed to promote 14 
inflammation of all the gas contained in the globe m the fona 
case, and on further sparking no signs of combustion could i 
observed. Whilst in the latter case, although the flame of ti 
burning gas might appear to travel nearly through the wIkJ^ 
mixture on the first passage of the spark, and some doubt mW 
exist as to whether it had not, in fact, travelled throughout, , 
causing the spark to pass a second time, a “ cap ” appeared aboti 
it, showing that the mixture still contained combustible gas, t 
this cap remained whilst passage of the spark was continjK 
growing gradually smaller in size, until all the gas had 
burnt. 

As a further check, samples of the residual gases were withdrsr 
from the globe after experiment® with mixtures near tlie lor* 
limit, and complete analyses made. 

All the experiments were made in a darkened room, so as ; 
enable the appearance of the flames to be readily observed. 

Resulii of Experiments.— Bdon considering the influence of tl 
size and nature of the source of heat used to cause ignition, or tl 
effect of variations in the initial temperature and pressure of d 
mixturee, we will give the details of the experiments made vit 
the different gases when these conditions were constant. 

For these experiments a spark-gap of 13 mm, was employ?^' f* 
spark being obtained from a large induction coil. The miii 
pressure of the mixtures was between 760 and 765 mm., and - 
temperature between 20'’ and 25®. The gases were saturated 'f-'- 
water-Yapour at this temperature. 
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' Ani sometiinee four, experimentA were made with fclie 

■ tare* lower limit, the remainder being done in 

**!icate. The percentagee of combustible gas recorded, deter- 
Ined by explo*i<m analysis, are correct within 0 05; that is to 
for eiample, a mixture recorded as containing 4’30 per cent, 
'methane contained between 4-27 and 4-32 per cent. 


11 , 

}Vr cent- 
ntixtara. 

rSO 

4 50 
Vii 
4'?5 

5 00 

5 25 
5-:-o 


5;o 

5 60 ina 
r.-90 

c-io 


Methant, 
Effect of 

momant&rily pASsing sp&rk. 

Small flame or “cap " above apark, 
about S cm. high 

JFUme about 6 cm. high above spark 

Flame about 8 cm. high spreading 
tideways above tpark 

Large flame spreading through about 
a quarter of the mixture 

l^e flame spreading through about 
half the mixture 

Distinct propagation, below the 
spark, or a olue flame which con* 
tinued for a short time after the 
passage of the spark ceased 


The flame travelled slowly through- 
out the mixture 

The flame trarelled throughout the 
mixture flilrly quickly 
Tiie flame travell^ rapidly through- 
out the mixture 


Etfeet of passing 
spark a second time. 

Size of cap slightly dimin- 
ished 

Size of cap slightly dimiu- 
isheil 

Size of cap diininishe<l 

Size of cap greatly dimin- 
ished 

Size of cap greatly dimin- 
ished 

Small cap above sj^rk 
about 1'5 cm. high. 
(A sample of the residual 
gases in the globe was 
found to contain about 
3 per cent, of methane) 

No cap could be seen 

No cap could be seen 

No cap could be seen 


The lower-limit mixture contains between 5‘50 and 5*70 per cent, 
uf methane. 

Our results are in good agreement with those obtained by 
Coquillon and by Mallard and Le Chatelier, but are quite at 
variance with those obtained by Teclu. The effect of the spark on 
mixtures containing as much as 4*50 per cent, of methane makes it 
impossible for us to believe, as Teclu states, that mixtures contain- 
ing 3‘20 or 3*67 per cent, of methane can propagate flame under 
normal conditions as regards the initial temperature and pressure 
of the mixtures, and we conclude that either hia method of analysis 
(»r bis method of preparing the mixtures was faulty. In Fig. 3 
are given diagrams representing the appearance of the flames in 
the different mixtures after the first passage of the electric spark, 
from which it will be seen that no doubt could exist regarding the 
inability to propagate flame of the mixtures containing a lower 
percentage of methane than 5'50. These diagrams show the 
appearance of the flame when it had attained its maximum 
dimensioiis. 
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The manner of movement of the flame m the 5‘60 per 
mixture suggested that if the gases were free to expand, ignif, 
might possibly be propagated for a short distance. To test tile 
diflerent form of containing vessel was used, consisting of a ven'^ ' 
glass tube 3 5 cm. in diameter and 180 cm. long. The lower t ' 
of this tube exparuled into a spherical chamber 10 cm. in diamci", 
in which platinum electrodes were fixed 20 mm. apart. The up, 
end of the lube could be closed by a ground-glass stopper. 

The gaseous mixture, containing 5 50 per cent, of methane ^ 
passed into the previously evacuated apparatus through a tap ne-. 
the spherical end. An experiment was first made with the ud 
end of the tube closed by the glass stopper. On passing the elect^ 
spark, the flame of the burning gases filled the spherical chambs^ 
and extended about 10 cm. upwards in the vertical tube. A second 
experiment was then made with a fresh supply of the same mixture 
In this experiment, just before the spark was passed, the gijs, 
stopper was removed, leaving the upper end of the tube open to tli> 
outside air. The llamc extended about 30 cm. up the vertical tubf 
and then died out. 

Altogether, we are satisfied that the figure we give, 5-60, repre 
sents the smallest possible percentage of methane in a metbaue an i 
air mixture that can enable self-propagation of flame to take plat- 
when the initial temperature and pressure of the mixture are 
atmospheric. 


< prciwtit 
Per cent, 
of mixture. 
2A0 

2-70 


Eth^ane. 

Kifcct of 

inonieutarily pausing spark. 

A small flame above the spark, 
about 3 cm. high 

Klame a^wnt 5 cn‘. liigh above spark 


2- 90 .and 
2-95 

3- 00 

3-20 
3-35 
3 50 


Largi' (Ume spreatiing through about 
one-third of the mixture 
The flame travelled slowly through 
nearly the whole of the mixture 
The flame travelled fairly quickly 
throughout the mixture 
The fiauic travelled rapidly through* 
out the mixture 

The movemeotofihe flame through- 
out the mixture could just he 
followed with the eye 


Effect of jiassii);; 
spark a secoinl tintc, 
Size of cap slightly rliu;;'. 
iahed 

Size of cap slightly dimie- 
isbed 

Size of cap greatly dimin' 
ished 

Small cap above thi» spark 
No cap could be .scdti 
N o cap could be sri-n 
No cap could be seen 


The lower-limit mixture contains between 3 00 and 3'20 per cent 
in ethane. 
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1 1 pretest. 
Vr cent, 
mixture. 

;*CjO 


!'10 


‘■K. 

riO 




Propane. 

Effect of 

' momentarily pasaiog spark. 
Small flame above spark about 6 cm. 
high 

Flame above spark spreadiuK 
through about one-quarter of the 
mixture 

Flame spreading nearly through the 
whole mixture 

The flame spread slowly through the 
whole mixture 

The flame moved fairly quickly 
through the mixture 


Effect of passing 
s(>ark a second time. 
Size of cap diminished 

Size of cap much dimin 
ished 

Small cap above 8|hark 
No cap could be seen 
No cup could be seen 


Xh© lower-limit mixture contains between 215 and 2 30 per cent. 


propan®* 


u-Putane. 


U.^preaeot. 
'Per cent, 
f inixlure. 

1 eo 


i-:o 


I'SO 


Effect of 

momentarily passing spark. 

The flame reached the top of the 
globe and spread sideways through 
about ouc-lhird of the mixture 

The flame travelled slowly through 
the whole mixture ; its movement 
could easily be followed with the 
eye 

The flivmo travelled fairly quickly 
through the whole mixture 


Effect of passing 
spark i» second time. 
Small ca|» above s]>ark 


No caj) could be seen 


No cap could be seen 


The lower-limit mixture contains between 160 and I'TO per cent. 


ji ri-butane. 

n-Fentane. 


present 

Effect of 


Per c«nt. 

Effect of passing 

of niistare. 

momentarily passing spark. 

spark a second time. 

1-25 

Flame above spark about 6 cm. high 

Size of cap diminished 

rso 

Flameabove spark spreading throngh 

Size of cap much dimin- 


about one-third of the mixture 

isljed 

1-33 

Flame above spark spreading through 

Size of cap greatly dimin- 


about half the mixture 

ished 

1’40 

The flame travelled slowly tliruugh- 

No cap could he seen 


out the mixture 

145 

The whole of the gas burned fairly 
quickly 

No cap could be seen 

Tlie lower-limit mixture contains between 1'35 and 1‘40 per cent. 


'■>1 n pentane. 
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CVH„ pnwnt 
P«r cmt 
of mutoro. 
O'SO ud 
l-iO 
1^0 

i-3r. 

1'40 aud 
1'45 


isoPfntaiK. 

Effect of 

momentwilT pweiiig eptrk. 

Very small cap aboae spark 

Flame above spuk spreadiag throogh 
about oDe'tbird of the mixture 

The flame travelled slowly through- 
out the mixture 

The flame travelled fairly quickly 
throughout the mixture 


Effect of paasiug 
spark a second tiot 


Small cap above sjarli 
No cap could be seeu 
No cap could be seeu 


The lower-limit mixture contains between I'SO and 1'35 per cent, 
of isopentane. 


Thr. Influence of the Size and Intensity of the Initial Source r, I 
Heat . — In discussing the influence of the volume of the initjj' 
source of heat on the propagation of flame in explosive mixturn 
of gases, Mallard and Le Chatelier put forward eonsiderationi 
(foe. cit., p. 353), which can be paraphrased as follows : Assuin 
that the source of heat is a sphere the temperature of which u 
higher than the ignitiou temperature of the mixture. Before tl? 
molecules .ictually in contact with this sphere reach ignition tern 
perature, the surrounding molecules will have attained a cerlani 
temperature which will be lower the greater their distance froi,- 
the heated sphere. The sphere, therefore, must communicate i 
certain quantity of heat to the surrounding gas before combustioi; 
can take place, without losing so much heat as to lower its tempera 
ture below the ignition-temperature of the mixture. The amount 
of heat communicated by the sphere in a given time is proportioiia: 
to ite radius squared (r2), whilst the total quantity of heat that 
it contains is proportional to its radius cubed (r»). It is obviou^ 
that the ratio between these two quantities, on which the propagj 
tion of inflammation depends, is proportional to the radius, that 
IS to say, to the volume, of the sphere. This is found to be tlii 
case in actual experiment; a small electric spark of high tempera 
ture is iusufScient to cause the inflammation of weak mixture,' 
which can, however, readily he ignited by the flame of a lampn- 
of less intensity than the electric spark, but of larger volume. 

In the case of non-explosive mixtures, which contain a certain 
quantity of inflammable gas, but are unable to propagate flame, 
the introduction of a sphere the temperature of which is maintained 
above the ignition-temperature of the mixture will cause the com- 
bustion of the gas in a zone concentric with the sphere. The heat 
of combustion will increase the temperature of the surrounding 
mixture and automatically extend the radius of this zone. Tie 
sphere will thus be surrounded by a burning layer, the thickness 
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, will be greater the higher the temperature of the sphere 
,J the nearer the mixture approaches the lower ! imit mixture, 
jt would appear, therefore, that above a certain limit, no increase 
the siie and intensity of the source of heat cau affect the 
^rcentage of combustible gas that must be present to form a lower- 
piit mixture. The only effect that can follow an increase in the 
ijgnitude of the source of heat introduced into a mixture contain- 
i» less combustible gas than is required to form a lower-limit 
iisturo is an increase in the size of the aureole surrounding it. 

We have made a number of experiments with mixtures of methane 
pi air and ethane and air, in w))icb the length of the spark from 
ibe induction coil was either 10, 15, 30, or 50 mm. The longest 
fciik was no more effective than the shortest, and no great 
hfffrcnce could be observed in the height of the cap formed, 
f family, by employing a Wehnelt electrolytic interrupter in 
nrcuit with the primary of the induction coil, using a current of 
110 volts, we obtained a “flaming” spark, 30 mm. long, of large 
[o!ume and great intensity. Comparative experiments were made 
ruh this source of ignition with most of the mixtures enumerated 
a the preceding tables. The results were, in general, as have been 
inticipated. The percentage of combustible gas required to form 
k lower-limit mixture suffered no reduction in consequence of the 
more violent means of ignition, but the size of the aureole surround- 
ing the spark was greatly increased. Moreover, with mixtures that 
were capable of propagating flame, the flame appeared to travel 
more rapidly, and a greater pressure was momentarily produced 
thin when the ordinary spark was used to cause ignition. 

■ In illustration of the increase of the size of the aureole, the case 
;Cf a mixture of ethane and air containing 2 45 per cent, of ethane 
iDsv be mentioned. With the ordinary spark from the induction 
coil a cap about 3‘5 cm. high appeared above the spark ; with the 
Wehnelt spark the flame of the burning gases reached to the top 
of the globe and spread outwards through about one-third of the 
uilvture. 

The increased rapidity of combustion of inflammable mixtures 
is well shown in the case of a mixture of ethane and air containing 
3 5 per cent, of ethane. When ignited by the ordinary spark the 
gases burned rapidly, but the movement of the flame could be 
ioliowed with the eye; ignited by means of the Wehnelt spark, the 
mixture exploded violently, shattering the globe. 

It has been suggested to us that the reason for this increased 
rapidity of combustion may lie in the great ionising power of the 
Wehnelt spark, and that, possibly, ionisation from an external 
source and ignition by means of an ordinary spark might produce 
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umilar effect! to the combined ignition and ionisation of 4 
Webnelt spark. We hope to be able to test this point. 

Iht Influtnce of Small Variationt in the Initial Temperai-j., 
and Preiture of the Mixturet . — The experiments that we have n,. 
on the influence of the initial temperature and pressure of 
mixtures in determining their lower-limit values have been confir;^. 
to such small variations as may occur in coal-mining practise. T)^ 
is to say, the highest temperatures and pressures that we ha,, 
employed have been but little more than can exist in the deepen 
mine at present worked. 

.Such small variations in temperature and pressure do not appea; 
to have any measurable influence on the lower-limit value 
methane and air mixtures. With the initial temperature as hi»> 
as 35°, and the pressure 800 mm., no self-propagation of flame con^ 
be observed with mixtures containing less than 5'60 per cent cf 
methane. On the other hand, with mixtures of ethane and air there 
seemed to be a tendency for mixtures containing slightly less thi- 
3'10 per cent, of ethane to propagate flame when the imtij: 
pressure of the mixture was greater than 780 mm. and the Wehcp; 
spark was used; thus, in two experiments a mixture containin' 
3 00 per cent, of ethane propagated flame, the initial temperaturr 
being 24°. In another mixture, containing 2'95 per cent, of etharip 
the flame only travelled through about two-thirds of the mi.vture. 

We hope to be able to extend this work to a more complete stud; 
of the effect of pressure on the lower limit. 

We wish to express our thanks to the Mining Association of Grcsi 
Britain for permission to publish these results; and to the Explosii ns 
ill Mines Committee of the Home Office for ratifying tha: 
permission. 

ALTon>. 


CCXXl.X. ff-2-Methoxynaphthylpropionic Avid und 
Methoxy^nnaphth-hydrindone. 

By Oeouoe Barger and Walter William Starling. 

A RECENT paper by Sachs and Brig] {Ber., 1911, 44, 2091) on 
ring-formation in the peri-position in the naphthalene series induces 
us to publish some experiments on the same subject which we made 
about, a year ago, with but partial auccees. The method we wished 
to adopt was very similar to that which Sacha and Brigl had in 
view, namely, the removal of water from a naphthylacrylic or 
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[opiooic Acid by * reaction like that used in the preparation of 
^arindone. In order to prevent ring formation by the removal 
I the hydrogen atom in position 2, we first replaced that hydrogen 
lom by a methoxy-group, and started therefore from 2-methoxv- 
sphthLldehyde. This was fairly readily converted into 2-methox*y- 
aph'.hylacrylic acid (I) ; 

^ /\/\ 


\/\/ 


lO-CH, 


CHICH-CO^H 


/\/\ 

I I i 
\/\/\„ 
chVxA 

ClI 


!0 


<'■) (JI.) 

Sachs and Brigl, who employed the corresponding ethoxyaldehyde, 
(te unable to bring about a similar condensation, and only 
itained naphthacoumarin (II) by loss of the ethyl group. In our 
this difficulty made iteelf felt in the ne.vt reaction (with phos- 
loric oxide), so that we likewise failed in our attempt to form a 
.maphtlimdenone. When the naphthylacrylic acid waa heated 
ith excess of phosphoric oxide in benzene solution, no product 
puld be isolated except a little of the naphthacoumarin (II), and 
tis substance was also formed, in much larger quantity, when we 
leated the acrylic acid with one molecular proportion of phosphorus 
enlachloride. On the other hand, when wo had reduced the 
sphthjlacrylio acid to the corresponding propionic acid, its 
[hiriour towards phosphoric oxide was changed, and we obtained 
small quantity of a substance which we consider to bo a 
in'naplith-hjdrindone of the constitution III: 


OH., 

(III.) 

The yields of methoxynaphthylpropionic acid and also of the 
Uiove substance were so small that we were unable to prepare the 
(crresponding phei^ in order to submit it to distillation with 
tine dust, as we had hoped to do. 


Experimental. 


Ucihylation of %Hydroxynaphihaldeliyde. 

Commercial hydroxynapLthaldehyde (from Schuchardt) and 
ncthyl sulphate were used. To 50 grams of the aldehyde, dissolved 
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in 440 c.c. of methyl alcohol, were added 28-6 c.c. of methyl solphate 
and then 27 4 c.c, of aqueous potassium hydroxide (llA’). Th- 
addition of methyl sulphate and of potassium hydroxide was 
repeated twice. Each time a vigorous reaction should take place 
and large quantities give a better yield than smaller ones. In tbs 
above experiment 43 grams of ether were obtained, and 10 gram, 
of the bytiroxyaldehyde were recovered. These were again methv! 
ated, so that the final yield amounted to 95 per cent, of the theorv 
2-Mfethoxyuaphthaldehyde is best purified by distillation - it boi'- 
at 203°/18 mm., and melts at 84“ 


S-'2-i{rt/mryimpht/nj/urr^lic A cid, CIl3-0-C||)H5-CHiCH‘C02H 

The above aldeliyde did not react with sodium acetate and acetic 
anhydride, hut it did with ethyl acetate and sodium. Ten grams 
of the aldehyde dissolved in 9 5 grams of ethyl acetate were treated 
with 1-25 grams of finely divided sodium (prepared by shaking 
under hot toluene). The resulting ester was hydrolysed on the 
water-bath with methyl-alcoholic sodium hydroxide, and yielded 

11 grams of the crude acid, which separated from benzene and 
light petroleum in very pale yellow needles, melting at 160°; 

015S0 gave 0'42G1 CO^ and 00765 H.,0. C=73-55; H = 5-4, 

0’1286 was neutralised by 5 6 c.c. A'/lO-NaOH. M.W. = 229 
C^HijOj requires C---73 "; H = 5'3 per cent.; M.W. = 228. 

\Vhen the acid was heated on the water-bath in benzene solution 
with phosphoric o.xide wo could only isolate a minute quantity of 
a yellow, crystalline, neutral substance, which could not be purified 
completely, Imt was probably uaphthacoumarin, first prepared In- 
Kaufmann {Hit., 1883, 16, 6S6). Tho melting point was very 
indefinite, at about 80°, instead of 118°. By heating the same acid 
with one molecular proportion of phosphorus pentachloride on the 
wator-bath, and distilling under diminished pressure, we obtained 
a 6a per cent, yield of a yellow substance, boiling at about 240° 

12 mm. After crystallisation from benzene and light petroleum it 
melted at 117°, and was further identified with naphthacoumarni 
by analysis (Found, C^-TO'S; H=4-2. Calc., C = 79-6; H=4-l per 

cent ), and by the green fluorescence of its solution in concentrated 
sulphuric acid. 


, It IS clear, therefore, that the methyl group was eliminated in the 
Mmo way as the ethyl group in the experiments of Sachs and Brig!. 
The saturated acid, however, was found to react somewhat 
er..u y wit p osphoric oxide, and in this case we obtained the 
dfsiied pennaphth-hydrindone. 
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'$-%Slethor^fhthylpmpionic .ieid, CH -n.r a 
The crude methoiyuaphthyJacrylic acid nl * '* * ^ 
of the Aldehyde wae reduced iu sodium carl, o,. 20 grams 
of 3 per cent, sodium amalgam, the soI.,t; , by 1 kilo, 

motor. The mixture of acids which result T » 

hydrochloric acid, and extracted wit), .™ "**• hy 

water, from which the saturated acid boiling 

colourless needles, melting at 12S® v.- 1 1 cooling in 

0 t'a96 gave 0-6981 CO, and 01339 II.O ®-?r , 

0 1500 was neutralised by 6-4,5 cc v' 11 = 61. 

CnllnO, requires e= 73 0; II g.' ^I-W. = 332, 

The acid did not reduce potassium ' "'^'"'• = 230. 

in about 1000 parts of boiling water ''"'“'o-'Uiaie. It dissolved 

ifcMoxypennnp/,M-/,yd,.i„d„„c, C„n ,0 

With the small quantity of the Kst t • f 
»-f could only carry out a few experiment 
I'ho most successful one was as foiLvs- I t P**®®pboric oxide, 
i .tissolved in 10 c.c. of benzene, and heatef 
67 grams of phosphoric oxide for two t^ t^ "'“‘^‘'■bath with 
ice was then added to the reddish-violet re-m il? T 

olUmcd a small quantity of a yellow s„) ft we 

210’/12 mm., and then cryise 1 f 
petroleum in deep yellow prisms, melting aU35o 

O HM gav^O 3897 CO, and 0-0583 H,o. C = 79-Mi 

buH,20j requires C=79-2- n_- c ^ “ = 1 *■ 

^ PuH,oO, „ C= 80 -u^i:L„ 

Of these two formula; the first is I f 
MUslied ourselves that the methoxv ^ ^ We 

boding with hydriodic aeid, methyl iodTdT «« 

not enough material to repeat tL ^ f but we had 

-thod of reduernSL^^^^^^ i-po to fJl 

wtinue the experiments, ^ ^ bylacrylic acid in order to 

Cnrmcse Gonnsm™,- Co.uon, 

*w Luoas, London, S.E. 


6 K 2 
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CC^yiX.— Syntheses with Phenol Derivatives Contain, 
iufj a Mobile Nitro-group. Part V. Quinoi,,. 
irnides, Asymmetric Quaternary Ammonium 
Compounds, and Asymmetric Carhinols [continued). 

By Raphael Meldola and Habold Kumtzen. 


The main object of the present extension of the research haa been 
the study of the influence of the radicles X, Y, and Z in iminazolium 
compounds of the type: 

NO, N-X 




x/l 


iC-Y. 


NO, N 

/\ 

uo z 


on the general properties of these compounds, with a view to the 
selection of the most suitable types for the proposed investigation 
of the optical properties in the event of the bases or carhinols being 
resolvable. It was pointed out in our last paper (this vol., p. 1283) 
that tho radicles in question were completely under control, and in 
the cases hitherto studied X has stood for phenyl and p-tolyl, and 
Z, excepting in one case, for methyl. In the present paper we 
describe other sets of compounds, in which X is represented by 
pchlorophenyl, p-anisyl, and benzyl, Y and Z standing for methyl. 
Special attention has also been paid to the radicle Y attached to 
the 2.carbon atom, with a view to obtaining a series of homologues, 
and we have succeeded in preparing the compounds in which Y is 
represented by ethyl and iiobutyl respectively, Z standing through- 
out this series for methyl, and X for phenyl. It is evident that there 
is scope for the indefinite extension of the research in the direction 
of synthesising new iminazoles and carhinols, but the fertility of 
the method has been sufficifintly proved by the cases studied in this 
and the former papers, and it will be unnecessary to multiply 
instances, except for the elucidation of special points of theoretical 
interest. The general outcome of the experimenta up to this point 
is to show that when the radicle X contains an acid substituent (Cl), 
the ammonium base forms salts of greater stability than when no 
such substituent is present. It appears also that with increase 
of weight in Y the general internal mobility also increases, so that 
in the higher homologues the conversion of the carhinol into the 
ammonium base takes place with extreme facility, a fact which 
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jnay be taken as proving that in this series the presence of hydroxyl 
in the benzene ring so influences the character of the molecule aa 
to render .the quinoneimide form tho more stable. In this connexion 
it is of interest to recall the observations of Japp and Moir (Trans.. 
1900, 77| 608), which indicate that in the case of the derivatives 
of lophine the carbinol form is the more stable, since the ammonium 
form passes readily into the latter.* 

Further Tkeorefirol Consieferationt. 

The e-xtension of the work since our last communication has led 
incidentally to the reconsideration of the theoretical interpretation 
of our results, and certain questions of considerable importance in 
relition to the formulae proposed have necessarily arisen. As the 
result of our later work we see no reason for modifying the views 
a.lv.inced in our last paper, although there are certain assumptions 
tipon which these views rest which require further verification. We 
propose calling attention to some of these points now, as much 
tvideiice will have to be accumulated before tbe questions raised 
ran bo satisfactorily settled. The question as to which of the two 
forms is the carbinol has already been dealt with (this vol., p. 1285). 
Ihe evidence, as far as it goes, seems fairly conclusive, although 
the basic character of tho isomeric iminazolium compound as 
"vidcnce of the constitution of that form is to some extent weakened 
hy the circumstance that the carbinols obtained by Otto Fischer 
are also basic (J. pr. Chem., 1906, [ii], 73, 422). It does not 
appear, however, from the researches of this author that the 
carbinols containing acid substituents in the benzene ring are 
likewise basic. 

The argument from colour, although, as already pointed out 
(/of. ci(., p. 1286), subject to limitations, is, as far as it goes, in 
f,ivour of the “ quinoneimide ” structure of the highly-coloured red 
form. The formula suggested for this modification on the strength 
of the evidence from colour, together with tbo chemical evidence 
already submitted, confessedly raises a difficulty which has led to 
the consideration of other possible formula for these coloured 
compounds. The formula in question (I) represents the quinonoid 
character, the relationship to the ammonium base, and the basic 
property of the molecule (see the general scheme in the last paper, 
lot. cit., p. 1287), all of which characters are possessed by these red 
compounds. On the other hand, the alternative quinonoid formula 
(II) necessitates the assumption that a quinquevalent nitrogen atom 

The wort of these authors furnishes a good example of the opening out of the 
uainiHiIe ring, the ammonium hydroxide form of an amarine derivative passin 
ipontineouflly into the ethylsnediamine derivatives. 
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can be in direct combination with carbon only, a stete of combina- 
tion hitherto unknown among quinquevalcnt nitrogen compounds 
In answer to this objection it might be urged that the compound, 
VO, N-X NO, N-X 

\C-Y I 




X0,N 


%A/ 


'I 


z 

(I.) (”■) 

arc capable of existing in form I only, and not in the tautonierio 
form 11. In other words, they may be regarded as derivatives of 


the hypothetical dinitroaminoquinoncimide (III), and 
tautomeride (TV) ; 

() ?. 


not of its 


f \NO.. 
NtV, JnH's 


NO,<^ JnHj 


NH 


< 111 . 


NH 

(IV.) 


Formula I r< |)fesenl3 the compound as the inner anhydride of 
the ammonium hydroxide derivative, and is in harmony with the 
f<a;t that m some cases the transformation has been followed quan. 
titatively by determining the actual loss of water on drying.* This 
fornud.a docs not violate any of the recognised canons of the con- 
stitution of the quinqucvalent nitrogen compounds, as the fifth 
nitrogen bond is combined with the substituted acid phenyl nucleus, 
liy this discussion there is thus raised the question of the possible 
existence of fixed quinonoid constitution, that is, of quinonoid 
compoiinils incapable of assuming the tautomeric (Fittig) form. 

With respect to the possibility of quinqucvalent nitrogen havinj 
all its bonds attached to carbon, it may bo pointed out that group 
ings of the type !C-N— Cl, in which both carbon atoms are 
contained in ring svsfems, have not hitherto been obtained so far 
as we are aware, so that no evidence from analogy appears to be 
■available. In our compounds it will be noticed that one of tlic 
carbon .atoms belongs to a ring highly charged with negative 
substituents, and may therefore be regarded as belonging to an ari'f 


* It i.s only right to point out that in the majority of cases hitherto stiulii'd tti< 
itmnioiiioin liyilroxide form eonld not be isolated, as it loses water readily, even ea 
expisure to lilt' air at the ordinaiy temperature, and passes into the anhydro-form. 
Ttio fxtrouio xt.aiiility of these compounds when heated with concentrated siiiptnri: 
acid to I'lie iuniing point (this vol., p. 1294) is connected with the fact that it ir 
the iiiiiio-sol,'.,ni sol[)ha(e which is being dealt with under these conditious. 
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fi^icle. From this point of view the proposed formula falls into 
line with cMopounds of the oxy trialkylamine type. 

Of other possible formute, that which represents the coloured 
compounds as havin? an ortho^Juinolloid structure has received 
much consideration. The researches which have been carried out 
l)V Hsntzsch and his colleagues during the few past years have made 
ul familiar with the existence of the isonitrO-group (NO;H) in 
compounds which had formerly been regarded as true nitro-deriv- 
atives, and reasons have already been given for suspecting such 
tautomerism in the original trinitroacetylaininophenol from which 
our imiiiaioles are prepared (Trans., 1910, 97, 453). It is, in fact, 
possible, although we have no direct evidence to adduce in support 
of such a view, that the iminazoles themselves may be susceptible 
of Slid; tautomerism : 


NO., N-X 


NX 


n 1 ^C-Y 


— >■ 
■(r- 


^C■Y. 


1 i; 

\/\ 

NOj N NO, N 

111 tills connexion it is perhaps worth recalling attention to the 
f.ict that all our iminazoles are in the solid state or in solution of 
a pale oclireous colour, while their alkaiiuo solutions and their 
solid salts are of an orange colour. Assuming, therefore, in accord- 
ance with the generally accepted view (Pinnow and Siimann, Ber., 
1899, 32, 2181; Japp and Moir, Trans., 1900, 77, 614) that when 
in a ring system an atom of nitrogen becomes quinquevalcnt, it is 
preferentially that atom which is associated with the double linking, 
the mothiodide and corresponding ammonium base might be formu- 
lated on the above hypothesis as quinonoid compounds (I), 
aiihydridisation taking place with rearrangement of internal 
linking between the 3-hydroxyl group and the 7-rsorritro-group. The 
product would then be an " inner ” salt of the nitroic acid type, and 
would have an ortho-qninonoid structure (II) : 


X 


H0,N u-X 

o:n-o-n-x 

\/\/ 

%/\/ 

NO, N 

NOjN 

/\ 

HO Z 

z 

(I.) 

(11.) 

This hypothesis 

is certainly worthy of 

although the balance of evidence seems to us 


HOjN 'Y' 


O;/ 1 1 

\/\/ 

NOjN 

Z 

( 111.1 

reing kept in view. 
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of the objections to the proposed alternative scheme are wort', 
of record in view of their being met bj further experiments^ 
evidence. In the first place, aiihydridisation between hydros; 
groups in the mela position is less probable than between su-; 
groups in the pararposition, as is assumed in our original hypothesis 
In the ne.yt place the formation of salts (iodides) by combinmj 
the quinonoid compounds (tl) with acids would lead to the produ-. 
tion of compounds isomeric with the original methiodide (Hj 
unles-s we assume that there is another rearrangement of interna! 
linking and the reconversion of the SiV-atom into the quinquevalejt 
form. This is, of course, a possibility, but it introduces unnecessar* 
complication into the chemical mechanism, and, as a fact, no suc^ 
isomerism has hitherto been observed, the iodide obtained hv 
combining the quinoneimide with hydriodic acid being apparentlv 
identical with the methiodide obtain id by direct methylation of 
the iminazole (this vol., p. 1296). 

The objection to the supposition that anhydridisation can take 
place between hydroxyl groups in the meta-position might perhaps 
be met by assuming that the hydrolysis of the methiodide results 
in the tuning out of the iminazole ring with the formation of as 
intermediate ortho-diamine derivative, which, on this supposition, 
would be an inner salt of the nitroic acid type (I) ; 


o:n — 0 

o:n-o-n-x 

0:f^_NHX-C0-Y 

NO,- 

- tx>-^ 

NOjN 


z 

(I.) 

(11.) 


t- The letter might then be supposed to anhydridise in the usual war 
wifll the formation of the orthoquinonoid compound (II). This 
view, which, as we leam from a private communication, has also 
suggested itself to Dr. James Moir, is, however, at variance with 
the experimental evidence. Li no case have we observed anv 
tendency for the iminazole ring to break down in our compounds, 
and experiments directed specially towards this end have, as shown 
in our last paper, thus far led to negative results. If the iminazole 
ring in these compounds were so easily broken down, they might 
be expected, in accordance with Otto J’ischer’s results, to furuiih 
nitrosoamines by the action of nitrous acid, azines by oxidation, 
and orthodiaraino derivatives by complete hydrolysis. No one of 
these properties is possessed by our compounds. A crucial test 
of the validity of the ortho-quinonoid formula would be the forma 
tion of analogous compounds containing some substituent other 
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Ji»n » nitro-group in position 7. Experiments having for their 
, . t the synthesis of iminaioles containing a halogen atom in this 
^ition have been commenced, hut we have not yet succeeded in 
oaring ccunpotinds of this type; this branch of the work has, 
jowever, only been tentatively dealt with at present. 

far as concerns the formation of the carhinol from the 
IHunonium compound, either the ortho- or the para-quinonoid 
[ornula will represent the transformation. The balance of evidence 

E however, thus far so distinctly in favour of the latter that we 
„ no reason for departing frem our original view of the constitu- 
on<rf these compounds. 

Experimental. 


Ill order to condense the descriptive details of the work as much 
i; possible, each set of compounds is dealt with under the heading 
ndicsting the iminazole used as the starting point. In all cases the 
nethiodide was first prepared. 

fht Iminotolt from Triniiroacetylamino'phtnol and p-Anis’dine. 

The iminazole (Meldola and Hay, Trans., 1908, 93, 1675) was 
lonverted into the iminazolium iodide by heating with excess of 
nethyl iodide for three hours at 125°. The iodiilo, which consists 
jf ochreous needles, is slowly decomposed by boiling with 
inter, but more rapidly by boiling with dilute hydrochloric acid. 
i)n neutralising the hot acid solution with ammonia, the imin- 
Stolium compound separates out on cooling as a brick-red, micro- 

K liue powder. The air-dried substance proved on analysis to 
quinoneimide, 4 : 7-dinitro-l-p-anisyl-2 : Z-dimf.thyl-5-hemimin- 
luokme, a fact indicating that anhydridisation takes place very 
^tdily in this case, possibly in the hot aqueous solution : 

P 0988 g*»# 13'7 c.c. Nj (moist) at 21'5° and 7o9’9 mm. N = 15’77. 

requires N = 15'66 per cent. 

The substance is extremely basic, dissolving readily in dilute 
scids with the formation of salts which are stable only in presence 
of excess of acid. The hydrochloride (4 : 7-dimtro-Z-hydroxy- 
l p-aniiyl^2:Z-dimethylbemimiruizolium chloride) was prepared by 
llie action of a saturated alcoholic solution of hydrogen chloride on 
the foregoing compound. It consists of small, white needles, easily 
dissociable by water : 

00968 gave 0-0351 AgCl. Cl = 8-96. 

0 0858 „ 10'5 c.c. Nj (moist) at 2T5° and 763 mm. N = 13'96. 
CjjHjjOjNjCl requires Cl = 8'98; N=14’2 per cent. 



2040 HELDOLA AMD KUNTZES: SYNTHESES WITH PHENOL 

The carbine), i ■ 1 -dinilro -6-hydroxy-y^-omtyl-2-.Miv,tt},.^ 
2 -btntiminazolid, vfas prepared by dissolving the iminazolont ^ 
warm dilute sodium hydroxide, and precipitating by hydrwh t-, 
acid. The compound separates as a microcrystalline, ocbrt^, 
powder, which passes readily into the red iminazolone on heatisj 
the conversion taking place in a few minutes on boiling with akv,; 
or water, and also slowly on drying the solid at 100°. The I,.,* 
analytical results were for this reason given by the airdrif,. 

substance : 

O'lOlfi gave 13 2 e.c. Xj (moist) at 19° and 11V5 mm. N= Irj K 
requires N = 14-89 per cent, 

The IviinazoU jrnm f nuilroacttylaminophtnyl and pd^kloroanlr.. 

The iminazole (m. p. 246°; Meldola and Hay, Trans., 190S, 93 
1676) had to bo heated with excess of methyl iodide to 130- f., 
two to three hours to bring about complete transformation intotb 
methio<iide. The latter is a crystalline substance, consisting 
dark ochreous scales. Decomposition was effected by boiling witi, 
<liluto hydrochloric acid, the iminazolone being precipitated fni 
the acid solution on adding ammonia in slight excess. This ecu 
pound crystallises in small, ochreous scales, which do not decomijce? 
at 300°. All air dried specimen was used for analysis; 

0'0832 gave U-.5 c.c. X.j (moist) at ‘J0° and 759-5 mm. N - 1.5-; 

0-108S „ 0-04'.’0 AgCI. Cl = 9-54. 

CijHiiOiX^Cl requires N = 15-45; 01=9 77 per cent. 

This compound {i -.T-dinitro-l-p-chlorophenyl - 2 ■. Z-diiiKlh/. 
Ct henziminazolont) is characterised by the stability of its hydro 
chloride, which is not completely dissociated by excess of hot wator 
It is for this reason that excess of ammonia is required for tl; 
precipitation of the pure iminazolone from its acid solution. Th 
salt (4 ; "■diiiilroS-li!/(lro.ry hp-clil<>ropheriyl-2 : Z^dimtthjlh tniim:. 
azdlium chloride) was prepared by dissolving the iminazolone in k. 
50 per cent, hydrochloric acid, filtering, and allowing to cool, wlk: 
the compound separated as a white, microcrystalline powder, wlw'! 
was collected, washed with a little cold water, and allowed to dr 
in the air; 

0'2012 gave 24 4 c.c. N* (moist) at 17° and 7615 mm. N=M h 

0'1627 „ (on decomposition by an alcoholic solution of silver 
nitrate) 0-0572 AgCl. Cl = 8-70. 

CijITjjOsNjCl., requires N = 14-04 ; Cl (1 atom) =8 88 per cent. 

The carbinol, 4 ; l-dinitro-^t-hydroxy-l-p-chlorophenyVl : Z-divuify 
‘l-hrnz’minazolol, was prepared in the usual way by dissolving th' 
iminrjiolone in alkali, and precipitating by acid. It consists of an 
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ichreous, non-b»Ai®) microcrystalliae powder, which is converted 
nto the basic iminaiolone on boiling with alcohol or water ; 

0 0976 gA*c c.c. N* (moist) at 21° and 7G01 mra. N-=l-4'93. 

C, 5 HuOeN,Cl requires N = 14'72 per cent. 

It will be noted that in this case, as in that of the p-tolyl 
compound (this vol., p. 1286), the iminazolone and carbinol do nk 
filler markedly in colour. 

The Iminazolt from Trinitropropionylamlnophrno! and dtiifttie. 

jiftcr numerous experimeuls having for their object the prepara- 
tion of iminazoles having radicles other than methyl attached to the 
2 -carbon atom, it was found that the most satisfactory results were 
obtained by acylating the trinitroaminopheuol prepared by the 
hvdrol.vsis of its acetyl derivative (Mcldola and Hay, Trans., 1909, 
95, 13iS)- For the present scries the dry trinitroaminophenol was 
|ic.rted for some time on the water-bath with e.\cess of propionic 
anhydride, the product diluted with water, and the solid propionyl 
rtirnpotind purified by crystallisation from glacial acetic acid. 

i-i'.a-TrwitroA-projnonyhimhiopliniol crystallises from acetic 
arid in nodular aggregates of opaque, ochreous needles, melting at 
ifc-l'a®: 

0 0915 gave 15T c.c. No (moist) at 21-5° and 760'7 mm. N--18’76. 

CjHgOgN, requires N = 18-67 per cent. 

1 :7 llinitro-S-fiydroxy-l-p!ienyl-2-et!iyflienziminazo!e was prepared 
from the above triiiitro-compound by boiling it in alcoholic solution 
with aniline according to the method described in former papers. 
The product after crystallisation from alcohol with the addition of 
animal charcoal was obtained in ochreous, transparent, rhomho- 
hcdrsl plates, becoming opaque at 100°, and melting at 173°: 

0 1666 gave 24-5 c.c. N„ (moist) at 17-5° and 760-7 mm 
N = 17-04. 

CisHieOsNi requires N = 17-08 per cent. 

-1 : 7 DhUro ■ 6 - hydroxy-l-phenyl-%ethyl-Z-methylienziminazoUum 

I'duU was prepared by heating the iminazole with excess of methyl 
i(/dide to 120° for three hours. The product consisted of small, 
reddish-brown scales, the analysis of which indicated that the 
formation of the methiodide was practically complete: 

0-1814 gave 18-3c.c. N 2 (moist) at 18-7° and 755-7 mm. N = ll-54. 

CisHi.sOsN'gl requires N=ll-92 per cent. 

4 . ^'^initro-l-pke7iyl-Z-methyl-%ethyl-^d)enziminazolone was ob- 
jained from the iminazolium iodide by boiling the latter with dilute 
hydrochloric acid, and neutralising the filtrate with ammonia. After 
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b«ng twice treated in this way, the pure compound wae obUicj,- 
in email, brick-red scalea, decomposing aboire 300° ; 

0 0978 gave 13-9 c.c. N. (moist) at 21-5° and 774-4 mm. N = lr ;• 
C„n„OjN 4 requires N = 16-47 per cent. 

4 : l-DinitTo - 6 - hydroxy-\-fhenyU%ethyl-%^ethylheniiminair,n..^ 
chloride was prepared from the iminaiolone by treating the Utt»; 
in the cold with an alcoholic solution of hydrogen chloride j. 
crvstallises in white granules, easily dissociable by water: 

0-l.iOO gave 19 3 c.c. N, (moist) at 23° and 772 mm. N = 14 66. 
0-2258 „ 0-0829 AgCl. 01=9 08. 

CijHiANiCl requires N = 14-8; Cl = 9-36 per cent. 

The carbinol, 4:7- 

i-bemiminaiolol, was prepared in the usual way by the action c; 
dilute sodium hydro.ride on the iminazolone, and precipitation bi 
acid. It crystallises in microscopic, ochreous needles, which paa 
very readily into the red iminazolone on boiling with water « 
alcohol or on beating in the dry state: 

0 0833 gave 0-1632 COj and 00326 HoO. C=53'43; B:=4'35. 

0 0786 „ ll'l o-°- N” (moist) at 25° and 764'6 mm. N = I,5 m 
C jjHuOjN, requires 0 = 53 3; E = 4-48; N = 15-55 per cent. 


The IminatnU jrnm Trinitroisovalerylaminoyhenol and Anilinf. 

Attempts to prepare trinitroijovalerylaminophenyl by first intre 
ducing one or two valeryl groups into p-aminophenol and then 
nitrating the product under various conditions, showed that thi! 
method was unsatisfactory. The divaleryl compound is casilv 
prepared by the action of valeric anhydride on p-aminophenol in 
the presence of a few drops of sulphuric acid, but the product u 
viscous and uncrystallisable. It can be nitrated in cooled glacisl 
acetic acid by moans of fuming nitric acid, and yields a dimlm- 
derivative, which crystallises in flat, ochreous needles, melting at 
177°. The O-valeryl group is eliminated during nitration as the 
product is phenolic, and has tho composition of a dinitromom)- 
valayl-p-aminnyhenol : 

0-1186 gave 15 05 c.c. (moist) at 14° and 768 2 mm. N = 1.5 09. 

CiiHjjOjNj requires N = 14-84 per cent. 

This dinitro^compound could not be readily converted into » 
trinitro-compound, so the method was abandoned, and the alternative 
process of acylating trinitroaminophenol adopted. 

2:3: 5-7 rinitroA : i-diisovalorylaminophenol was prepared hy the 
action of excess of isovaleric anhydride on p-aminophenol. In the 
presence of sulphuric acid acylation takes place readily at the 
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■dioAiy t«mper»tar 8 in the course of & fe„ v 
Jphuric Mid Kyletion takas place roadilv on » 

,!cr-bath for about an hour. In both cases 
mpound 18 produced, the latter crystallising from 
iioff needles, melting at 119°; ® >“ pale 

0 0770 gave 9 c.c. N. (moist) at 16° and tko - 

Ci«lfa0^j requires N= 13-59 per cent ‘ 

4 : V>'0*p-l-pAcBpl.2-iso4nij,/4<,„j,-„ ■ 

.red by heating the foregoing compound with oxce" t " v 

toholic solution in the usual wav. After “'uline m 

tatment and crystallisation from alcohol alkaline 

ales, melting at 156“ i “f ochreous 

0 1712 gave 0-3602 COj and 00778 H,0 C-S7-3q u m 

U I35d „ IS'2 c.c. N, (moist) at 20o and 759 'f ' 

C,U..O,N, requires C=57-27; fl = 4-5? Jlis^vr 
It is of interest to note that duriu? the fn 
,ie, the O-tmvaleryl group is eliminlted LTilT' ” 

r' 2 - •' 

- .,,h ...> 0 , :r; 5; t 

brtbylatiou appeared to be veiy complete Jf ' 

[eiig in orange-red needles, DwompMition nf 'fystal- 

Ldily effected by boiling the ervftj.l|- metliiodide -was 

hdrochloric acid, in which it freelv d' '?* with dilute 

u-d . .. y 

fissrc complete decomposition of the «, ti,- j-j ^ 

idb dilute hydrochloric aeid was repeated. ' t'^eatment 

ibstance oTdistTnetty ® 

"■ocrii acids, and being precipitated « ^ all 

1" acid solution with ammonia^ The de^ neutralising 

W- The compound may exist'in the “ ^bove 

fiiea freshly precipitated but it Iiwp l^ydroxide form 

ordinar? 4eSre “ 

0]i4o„. jt _ ^ <^uiDoneimicie ' 

‘ c n 0 » ■ “O ™ "»■ »-«. 

CisH^AN, requires N=I5-13 per cent, 

^««tionof»n‘Llhtlt”tLtLfor^d^''““ 'l"“«”ein>id 6 by 

it Wes in IS whit ^Wch 

the Wa^f^qu-^^mldr ^ 
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0*1286, decomposed in alcoholic solution with silver nitrate^ gave 
0 0455 AgCl. Cl = 8-74. 

Cj^U, jOjK^Cl requires Cl=:8'71 per cent. 

The carbinol, 4 : l-dinilro-^ hyiiroxy~\ ‘phenyl-Z-m^thyl’2’\mhnf j! 
2-bcnzimina:ohil, was prepared in the usual way by dissolving tli^ 
quinoncirnido in warm dilute sodium hydroxide, and precipitating 
by hydrochloric acid. It crystallises in small, ochreoua needle^, 
which paiS with extreme readiness into the ammonium form, a few 
minutes' boiling with water or alcohol being sufficient to convert 
the phenolic carbinol into the basic ammonium compound. The 
specimen used for analysis waa dried in the air at the ordinurv 
temperature, as heating in tho wateroven brings about pariiai 
dehydration owing to the formation of the quinoneimide: 

0 1263 gave I6'3 c.c. (moist) at 22*5'^ and 757‘2 mm. N — 14 52. 

0-1182 „ 0-2404 col and 0-0522 Hfi. C = 55-47; H = 4-91. 

requires 0-55*64; 11 = 519; N=14‘43 per cent. 


The Imin/3zoIr from Tnnitroactfyhiminophenol and Benzylaniinf. 

Tho iminazoie (Train-'., 1906, 89, 1940) was methylated by heating 
with excess of methyl iodide for two hours at 120°. The methiodidc 
consisted of red, oclircous scales, which required prolonged boiling 
with water in order to effect conversion into the iininazoliiim 
compound, the latter crystallising from the solution on cooling in 
bright red needles, melting and decomposing at 252 — 253^, 
Aiialy.ses of tlie air-dried substance showed that dehydration had 
taken place with the formation of tho iminazolone, A:l-d\)\itrrh 
\-h(n:yl-2 : Z dimtthylS-htnzimhiazolone : 

0'0638 gave 8'9 c.c. (moist) at 12'd° and 75r3 mm. N = 16'33. 

requires N = 16*37 per cent. 

The iminazolium chloride was prepared by dissolving the imiii- 
azolono in alcoholic hydrochloric acid and adding ether; the salt 
separates as a pale, oclireous, microcrystalline powder, having wlicn 
dry a melting point of 2lS°: 

O’ 0638 gave S'l c.c. No (moist) at 14° and 764*5 mm. N = 15-02. 

0'1328 ,, (by the method of Carius) O'OSOl AgCl. Cl = 9'32, 
requires CJ = 9-36 per cent. 

The salt used for analysis was air-dried, as it dissociates on 
heating, and also rapidly in contact -with water, the red iminazolone 
being regenerated. We have been unable to prepare the carbinol 
form of this compound owing to the extreme difficulty of realising 
the precise conditions necessary in order to ensure successful con- 
version of the ixninazole into the iminazolium iodide. Numerous 
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tspenraents ha^^e been made under various conditions, but the 
results have so far been unsatisfactory. As the completion of this 
eerier IS not of immediate importance, this part of the research has 
f.jr ihc present been abandoned. 


We desire m concluding, to e.vpress our indebtedness to the 
Government Grant Fund of the Royal Society for ni.atcrial assistance 
tosards the expenses of the research. Wo have also much pleasure 
ill acknowledging the valuable co-operation of Jlr. ^\'illiam P 
Hoiiciy. who has taken a considerable part in the e.vperimentai 
.,„k. We may point out also that while the foregoing results were 
1 , 1111 ^ prepared for publication, another research beiii" carried out 
,1 our laboratory has led to the uiic.vpoctcd discovery of” iiidcpemlent 
pii.innatiou of the e.Kistence of quinoiieimidoiiiiim compounds of 
he type; 


0 

i/ 

: jt (N0.,)j 

i \ 


o 

/\ 


/ 


1 (Nth), 


-NiCHjI, 


N(0H3 


m ivliich quiiiquevaleiit uitrogor. is comhiued with three alkvl 
, roups and a carbon atom heloiiging to the strongly acid qninonoid 

■'"'a’”’ componnds, 0;N(Alk),„ 

O..N(Alk).Ar, ete. This discovery has arisen from the further 
uudy of the product of the extreme methyiation of r.vopicramio acid 
e.^rd,ed in a prelimiuary note by one of the authors published 
a- uar (Proc., 1910, 26, 232). This research is in progress and 
...e rc.ulLs will be communicated to the Society when sulTiciently 


iiv Ast, r,i;ri.Ds or Londox Trciixicai. Cou.cm:, 
FiJi.sBujty. 
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CCXXXl . — The Synthesis of Derivatives of Thl,. 
xaathoue. Part IV. Synthesis from Arorifit:, 
Salphimc Acids. 

By Harold Christopher and Sahuel Shiles. 

Is previous communications it has been shown that various tvpa 
of thioxanthone derivatives may be synthesised from aromatic niir. 
captana (Trans., 1910, 07, 1290), from aromatic disulphides (thii 
Tol., p. 1353), and from the products obtained by the union of a 
quinone with o-thiolbenzoic acid (this vol., p. 1535). In the tws 
former methods the union of the thio-derivative with the aromatic 
compound is effected by the condensation of a sulphoxylic aeij 
which is formed at an intermediate stage in the process, water beinj 
eliminated from this substance and the second aromatic nucleus 
Since it has been formerly observed (Smiles and Le Rossigncii, 
Trans., 1906, 89, 700) that aromatic sulphinic acids readily condense 
with suitable aromatic compounds in the presence of sulphuric acid : 

Ar-SOjH + HAr'=ArSOAr' + HjO, 

the prc.scnt experiments were undertaken in order to apply this type 
of interaction to the production of thioxanthones. 

Both Oracbe (.1 •iimun, 1891, 263 , 1) and Mayer {Btr., 1909, 
42 , 1131, 3016) have shown how easily thioxanthones are fornu-d tv 
elimination of water from the o-carboxylic derivatives of substituted 
diphenyl sulphides : 

= H./9 f 

so that the synthesis of tbioxauthones by this method is merely a 
question of choosing suitable aromatic derivatives for condensation 
with the sulphinic acid. This condensation takes place most readily 
with hydroxy- and amino-derivatives of benzene, and, since It- 
quadrivalent sulphur grouping then enters the para-position (Smi!.- 
and Le Rossignol, loc. cil.) with respect to these groups, t!:? 
m-hydro.xy- and amino-benzoic acids have been employed in the-e 
experiments. 

Two methods of effecting the condensation have been investigated, 
either with warm sulphuric acid or by the aid of beat alone (see 
Hinsberg, Ber., 1993, 36 , 107) ; but since the former agent furnishes 
very poor yields, the latter has been generally adopted. It might 
be expected that the product furnished by either process would 
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„„t both. thioTAnthone. but instead the oxide thereof, for example 
CO ’ 



i but this is not the case, for it snnean, fU.» i 
temperatures employed the sulphoxide is eLilv Vrf *'*^’'* 

sulphide at the expense of the sulphinic acid In Irdei^tn 
the maximum yields of the thioxaiithone it is tlmref ^ 

lanthone must be chosen from two alteraati ( thio- 

, ,1. uk.. 1, .-arjrcr"*: ix:;' 

or ammo-groups. The alternatives may be illustrated will, il 
of. the condensation of p-toluencsulphinic acid Uh m b ^ 
bcnioicacid: ^ ^-hydroxy. 


CO 



CH, 


HO^C 


/\ 

OH 


lOH 


CHji , ; ,_,U 

I -I ! I “III I 

\/\/\/ * ' 

fi^'* (HI.) 

From the general results obtained in studvinir fb. • o 
which govern the sulphination of hydroxy-derivafive^o/b 
the second type of alternative fll) cannot bo * * • ^ benzene, 

w ib b„ “ ‘W'r 

susceptible to the influence of st,pnV” r.Fx a i- ^ ^ reaction is 

a subLnce of type II not onI™t Tb 

preference to thi moi l^erTl 0^00”^ « 

the parental carboxylicLid im it mu!w 7’ 

more adverse steric conditions. fL these reJon ^ 

P^^ference must be given to the Lf ty^ 

involves the para-condensatinn on^ in (I). which 

*.;» .. L ■""’“ft* “ 

aad and m-aminobenzoic acid Tb b 1 benzenesulphmic 

alternative structures in question 2 

(ri'andV) have boon ^ question, 2- and 4-aminothioxanthones 

»ith methods which hlelol ^ f 

of the products. ThesA T. doubt as to the constitution 

VOL xZ respectively at 222° and 

6 s 
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203®, whilst that obtained by ourselves melts at the temperaturt 
ascribed to the first-named isomeride. We take tbis opportumt, 


CO 


NIL 


CO 

/\/\/\ 


. , III! 

' / ^YYh, 

(IV). (V.) 

of expressing our thanks to Dr. Mayer for kindly placing at ou- 
disposal a small quantity of the 2-ami no-derivative. A close eon: 
parisun of this suhstanro svith that obtained by ourselves lii:,:. 
proved the identity of the latter. 

Since there is no reason to suspect that the o- and p-toluens 


sulphinic acids should behave differently from benienesulpbicjc 
acid, a corresponding structure has been assigned to other amino 
and hydroxy-derivatives of thioxanthone which have been prepared 
from those substances, 

It is evident that the method of synthesis now described mav 
be further varied by changing the situation df the carboxyl group 
in the components; thus an o-carboxy-sulpbinic acid may U 
condensed with a simple aromatic compound : 


('’sH4<c^iP>W + 2H,0 + 0. 

but no experiments dealing with this method are described in tht 
present paper, for a typical case has already been investigated 
(Davis and Smiles, Trans., 1910, 97, 1290), when thioxanthone was 
prepared from o-car'ooxybeuzenesulphinic acid and benzene. 

The substances described in the experimental part of this paper 
arc by no means the sole products of the various interactions; in 
fact, it is not easy with the usual methods to isolate the tliifr 
xanthones fr^pn the impure products, and were it not for the lu-lp 
of a metliod of fractional sublimation (Christopher, Proc., 1911, 
27, 236) it is doubtful whether these experiments could have been 
brought to a successful conclusion. 


Expebimentai.. 

%Amm(jthioianthonr, 

An intimate mixture of 10 grams of m-aminobenzoic acid with 
23 grams of benzenesulphinic acid was heated at 170 — 190'^ for 
four hours. The cold mass was boiled with aqueous sulphuric acid, 
and then, after being rendered alkaline with alkali hydroxide, the 
mixture was repeatedly extracted with ether. The united extracts 
were shaken with diluted sulphuric acid, and the aqueous layer, 



dbbivatives of THIOXASTHOSE, 


paki' IV. 


2049 


^hich cont^ed the sparingly soluble sulphate, was treated wifl, 
(slkali to liberate the base. The greenish-yellow precipiUte was 
and when dry it w-aa sublimed in a vacuum. The product 
formed orange needles, which melted at 222° whether h« * j i 
,r mised with 2^nothieaanthone obteinei from " S " 

^F. Mayer, foe. rif.). (Found, 0=688; n = 3 8 “if c “sT 
H = 3 9 pen cent.) ^alc., 0-68 7; 

The substance also possessed the other nhr»;, i 

eisewhere attributed to 2 -aminothioxanthone. 


^'■^fft^n^-7~mcthyIthioxauth 



one, 


The preparation of this substance from m-aminobenzoic acid and 
Plomeneaulphinic acid was conducted in the same manner as Tat 
described with 2.aminotbioxanthone. However, the yields w^re 
citremely poor, and unfortunately an accident whirh ! 

during the analysis of the small quantity available renderefinvaM 
the estimation of hydrogen in this substance : ” 

0 1366 gave 0-3506 COj. C = 70-0. 

CuHijONS requires C = 69-71 per cent 
The substance forms orange needles, which melt at 190° whilst 
physical properties are similar to those of thfiaf ^ 

'^-Sydrox,j-l-mtlhyUhioxanthont, 

C,H,Me<5^C,H,-0H. 

Interaction of 10 grams of m-hydroxybenzoic acid with 
ct ptoluenesulphinic acid was effected bv b«,H ^ ® 

13-c during four hours The cTm ^ ^ 

Kidiura hydroxide and then the boiled with aqueous 

dissolved in ether anrl i precipitate 

I'lucous alkali hydroxide A shaken with excess of 

»lution; this was kent for to, ’t c ^ ^ orange-coloured 
“iaWe sodium salt of L/ ^'O'-rs, when the sparingly 

6 s 2 
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product, 2 hjclro.\y-7-aictjjyItliioxanthone, formed large, lemoo- 
yellow* needles, which showed a metalhc lustre ; ' these melted at 
217°, and dissolved in concentrated sulphuric add, imparting a 
brilliant green fluorescence to that medium : 

01149 gave 0-2910 CO, and 0 0426 HjO. C = 690; H=4-2. 

C'hHiqOjS requires C=69-4; H=4-l per cent. 

The sodium salt of this substance separates in orange needlr; 
fiom ail alkaline aqueous solution of the phenol. .The latter i< 
sparingly soluble in most cold organic media, but it may t* 
rocrystallised from hot acetic acid, in which it is moderately soluble 


‘1-Hydroxy-h-methylthioxanthonc, 

CO 


The preparation of this hydroxy-derivative was conducted in ihe 
manner described in the foregoing paragraph, m-hydroxybenn.io 
and o-toluencbulphinic acids being heated together in quantities oi 
10 and 23 grams r-cspectivciy. The yields obtained were somewhat 
poorer than with p-toluenesulphinic acid, partly on account of tiu 
greater solubility of the sodium salt in the alkaline medium, Thi 
product was purified as usual by sublimation in a vacuum, whec 
it was obtained in yellow needles, which melted at 211° : 

0 0755 gave 0 1926 CO, and 0 029 H,0. C=69-5; H = 4-2. 

0,,H|„0,S requires 0 = 69 4; H = 41 per cent. 

Other physical properties of this substance are similar to three 
of the 7-methyl derivative. 


1 I I r 
\/\/\/ 
CH,S 


Hydroxythioxanthone, O 5 H^<[^!^ 0 ,H 3 'OH. 

In some previous experiments (Davis and Smiles, loc. cit.) i 
hydroxythioxanthone was obtained by condensation of o-thioi 
benzoic acid with phenol in the presence of warm concentrate: 
sulphuric acid. Although by heating this substance water could 
not be expelled from it, the suggestion was offered that it crystalhsff 
with water, for repeated fractionation did not appreciably alter thr 
eoinpoeition. In view of the fact that the methyl derivatives do 
not crystallise in this manner, it was considered necessary to 
re-investigate the simpler substance in order to determine the cause 
of the apparent divergence of properties. It appeared probable that 
an oxide of the thioxanthone might have been present as au 



•2051 


DKBITATIVES of THIOXiKTHOSE. PART IV. 

impurity, for observations from numerous sources have shown that 
sulphides are apt to be oxidised on prolonged heating with sulphuric 
j£id; but beyond fracUonal crysUllisation, a mctliod of removing 
substances of this type from the mixture could not be devised until 
the formatitm of the methyl derivatives from the sulphinic acids 
had been investigated. From the alkaline mother liquors whence 
the sodium salts of these substances had separated, more soluble 
; salts were isolated by adding concentrated alkali hydroxide. The 
I substances obtained from these by mineral acids resisted all attempts 
at complete purification; but there is little doubt that they are the 
oxides of the corresponding hydroxythioxantliones wliich have 
escaped reduction by the excess of the sulphinic aCid. When heated 
in a vacuum at 200° they char and furnish a sublimate of the 
ihioranthone. The solubility of the sodium salts of these substances 
suggested a means of removing similar impurities from the crude 
hydroxythioxanthone, and the following method of preparation was 
Adopted. 

It was found that the yield of hydroxythioxanthone may be much 
improved by employing a relatively large quantity of phenol, for 
much of this substance is removed by sulphonation during’ the 
course of the mteraction with o-thiolbenzoic acid. In ctlier respects 
the condensation was effected as previously described. Tho product 
obtained by adding the mixture to water was dissolved in hot 
;.T-alksli hydroxide, and on cooling the solution the sodium salt of 
hydroxythioxanthone separated in orange needles. These were 
collected, and washed with the cold medium, in which tliey are 
almost insoluble. The purified phenol was liberated from this 
sodium salt with mineral acid, and it was eventually sublimed in a 
vacuum at 200°: 

0 1067 gave 0-2655 COj and 0-3569 H„0. C = 67-9; H = 3-7. 

CijHjO^S requires C = 68-4; H = 3-5 per cent. 

Tho hydroxythiqxanthont thus obtained forms large, lemon- 
yellow needles, which exhibit a metallic lustre, and melt at 243° 
The substance is very sparingly soluble in most cold organic media! 
and Its orange-coloured sodium salt is almost insoluble in cold 


In ronclnsion we desire to express our thanks to the Research 

^ Srant which has defrayed the 

cost of these experiments. 


Tai Organic Chemistry Labokatorv, 
University Corleoe. London. 
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CCXXXI I. — ‘Some Derivatives of 4(or Sij-Metkyl- 
glyoxaline. 

By Arthur James Ewins. 


The recent discovery of the high degree of physiological activitv 
attaching to the base 4(or 5)-B-aininocthylglyoEaIine (Dale and 
Lnidiaw, J. Phyiiol., 1910, 41, 318) and its possible therapeutical 
importance, has served to stimulate research in the direction oi 
glyoxalino derivatives generally. The most interesting result so far 
has been the synthesis and resolution of the biochemically important 
amino-acid histidine (a-aminoB-gIyexaline-4(or 5) propionic acid) It 
P yman (this vol., p. 1386), who has also devised a new synthetic 
method of preparing the base 4(or5)-iS-aminoethylglyoxalin6 (this 
vol., p. 668) in place of the tedious and expensive method emploved 
by Windaus and Vogt (Per., 1907, 40, 3691). Of the numerous 
derivatives obtained in the course of this work, however, none Vfj 
found to be possessed of physiological activity in any marked 
donee. 

Quito recently Windaus and Opite (Per., 1911, 44, 1721) have 
obtained tlje alcohol 4(or.6)-(S-hydroxyethylglyoxaline correspondin’ 
with the active base already mentioned, and, moreover, have svn- 
thesised 4(or 5)-d-aminomethylglyoxaline, the lower homologue of 
this base. From experiments carried out in these laboratories, tlii! 
new base has been found, however, to be almost devoid of 
physiological action. 

The present communication deals in the main with the svnthcsii 
of a methyl homologue of 4(or 5)-i8-aminoethylglyoxaline, nameiy, 
4(or5)-methyl-5(or4)-/3-aminoethylglyoxa]ine, which it was expected 
might prove physiologically interesting. The structural relationship 
of the two bases is best seen from the following formulae : 




CMe-NH 

I i 

C N 


>CH. 


4(ot 5)-S-Amino- 4(or 5)'Methyl-5{or 4)-^-amino- 

ethylglyoxaliue. ethylglyoxaliue. 

these bases in each case bein^ tautomeric (compare Pyman, Trans . 
1910, 97, 1814). 

The synthesis of this methyl homolt^ue of 4(o^5)-)3-arainoethy^ 
giyoxaline was suggested by an observation made by Windaus (Bfr. 
1909, 42; 1 58). It had been recorded by 0. Gemgross (Bfr., 
1909, 42, 398) that 4(or 5)-methylglyoxalin0 on treatment with 
chloral formed an additive product, which he considered to be 
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4.„y.tricliloro-^hydroxypropylgl}OMline, the reaction being formu- 
Utod thus: 

Windaua (he. at), however, found that 4(or 5)-methylglyosalin6 
on treatment with formaldehyde yielded a product which on reduc- 
tion gave 4 rS-dimethjlglyoxaline. The additive product must 
therefore be produced according to tlie equation ■ 

CMeSir, CMe-NH. 


H.CH0 + n;^_ 


- HO-CII.C’- 


,>CH. 


The methylhydroxymethylglyoxaline so produced was not ob- 
tained by Windaus m a pure condition; hut as tho required 
t(or5)-methyl-5(or4)-aminoethylglyoxaliii6 should he readily ob- 
tiinahle from this hydroxy derivative by a series of reactions 
.nalogous to those employed by Pyman in the conversion of 
4, or 3i-hydroxymethy]glyoxalme into 4(or 5)-3-arainoethvlglyoxaline, 
the work of VViudaus was repeated with a view to the isolation 

of t(or5)-methyl-5(or4)-hydroxymethylglyoxaline in tho pure state 
ThU was readily accomplished after slightly modifying the condi- 
tions of Windaus’s experiment, and a good yield (oO per cent, ol 
tic theory) of the base was isolated by means of its pure, crystalline 
. picrste. 

I The conversion of 4(or 5).methyI.5(or 4).hydroxymethylglyoxalino 

^ into the required base was carried out on the lines of Pyman’s 
synthesis, the reactions being represented thus: 



POC.3 •‘'•n 

t'Hj-OH 




C.\Ie-NH.^ 

br 


H n>ch 

Na ill nk-iiliol 



> 


CHj-CN 



CMe-NH^ 

ij 


- — V.. w\>.io;-,.yuroxymetliylgjyoxalme into the 
0 rtependmg chlortvdenvative Pyman employed phosphorus penta- 
th " 'll, was found to bo unsuitable in the case of 

e ivS^ With the hydrochloride of the chlortv 

w The f the cold (compare Pyman), and 

*ble Mount hydrochloride,TcoLder- 

chloride ho ' String occurred. By employing phosphoryl 
quantitsV *'®®<=tion proceeded quite smoothly, and a 

Like chloro-derivative was obtained. ’ 

ly reactive, thus on treating a freshly prepared ice-cold 
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aqueous solution of the base with a similarly cold solutioii of pich; 
aci(^ a crystalline picrate was obtained, which was found to consia 

of nearly pure 4(or 5) - methyl - 5(or 4)-hydroxymethylglyoxa!ine 

picrate, the chlorine atom of the base having been replaced tv 
hydroxyl by the action of the water even at 0°. 

The conversion of 4(or5)-methyl-5(or4;-chloromethylglyoialiiit 
into the corresponding cyaiio-compound and the reduction of thf 
latter to the ethylaniine base followed exaitly on the lines (,•' 
Pyman's synthesis. 

By the action of cold aqueous methylamine and of cold concen 
trated aqueous ammonia on 4(or 5)-methyl-5(or 4)-chloromethvloiv. 
oxalinc, two other bases, namely, 4(or 5)-mefAyf-o(or4)-mf(/jj,;. 
aminomethyhjlyoxaline (I) and 4(or 5)-met/iyf-5(or 4)-<jmincimf(^j/. 
ijlyitxalint (II), were obtained, although the yields obtained wer'i 
comparatively small (10 — 20 per cent.). 




CMe-NH 
C N 




CTt./NHXre 


I 


CHs-NH, 


( 1 .) 


(II.) 


With the exception of 4(or 5).methyl-5(or 4)-cyanomethyl(;]T 
oxalino and of 4(or 5).raethyl-5(or4)-iS-aminoethylglyoxaline, all tie 
glyoxaline derivatives obtained during the course of this investiea 
tion give an intense red colour with p-diazobenzenesulphonic acid in 
alkaline solution (Pauly’s histidine reagent, Zeitsch. physiol. Chtm 
1904, 42 , 508). It may be also mentioned that it appears to be a 
general property of glyoxaline derivatives that they form phospho 
tungstates, which are soluble in hot water or cold acetone, and miv 
usually be crystallised froi.n dilute acetone, a property which is ofuii 
of considerable advantage as a means of separation and purificatior,. 

The physiological action of the various bases obtained during tif 
course of this work was investigated by Dr. P. P, Laidlaw, of these 
laboratories, to whom the author wishes to express his thanks. It 
was found that the bases 4(or5)-niethyl-5(or4)-aminometby]glv- 
ox.aline and 4(or 5)- methyl -5(or4)-methylaminomethylglyoxa!ir.e 
were physiologically almost inactive. 4(or 5)-Methyl-5(or4)q3 aminrs 
ethylglyoxaline was, however, found to be physiologically active, 
chiefly in producing a decided fall in blood pressure (vasodilator 
effect) when injected intravenously, similar to, although somewhat 
less powerful than, that produced by 4(or 5)-^aminoethylglyoxaliDe. 
It has also a motor elfec^ on, plain muscle, but its activity in this 
direction is far less (only about l/200th or less) than that prcxiuced 
by the last-meuLioned base. 
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Experikentai,. 

jHteraetion of i{ota)-M€thylglyoxaline and Formaldehyde. 

Five grams of 4(or5)-metliyIgIyoxaIine were Iieafed in a seaJed 
tube for two hours at 120^ with 10 c.c. of a 40 per cent, solution 
of formaldehyde. There was no pressure on opening (he tube, and 
to the clear, light yellow contents was added a liot saturated tufueous 
solution of 6-5 grams of picric acid. On cooling, a yellow, crystalline 
solid separated, which after recrystallisation from dilute (50 per 
lYiit.) alcohol was obtained quite pure. Yield, 9 grama. 

4(or ^yMethyl-h{or i)-hydroTymrthylgh/oxiillnr 
CILC-Nir . ' ' 

HO-CHj-C— 

The free base was obtained from the picrate by converting tho 
latter into the hydrochloride, and treating the solution so obtained 
»ith excess of sodium carbonate. The alk.aline solution was evapor- 
ated to dryness, the residue extracted with absolute alcohol, and 
the solution concentrated. On keeping, the crystalline base slowly 
separated in stout, hexagonal prisms, melting at 138°: 

0 1568 gave 0'3074 CO2 and O' 1002 H^O. C = 53’5; H = 71. 
0'3084 „ 68‘2 c.c. No (moist) at 23° and 758 mm. N = 25’2. 

CjHjONs requires C = 53-6; H = 7-l; N = 25 0 per cent. 

The base is very readily soluble in water or alcohol, but sparingly 
io in most other organic solvents. Solutions of the base or of its 
^alts give an intense cherry-red coloration with p-diaxobenzenesul- 
phonic acid. In neutral or alkaline solution it gives a precipitate 
sith mercuric chloride, which is soluble in dilute acid. With 
shosphotungstic acid solution it gives a precipitate, which is readily 
■oluble in hot water or cold acetone, and may readily be crystallised 
from dilute acetone, forming fan-shaped clusters of short, broad 
irisms. 

Tho hydrochloride, obtained from the picrate in the usual manner, 
TT.dallises from absolute alcohol, the yield being increased by 
iddition of a little dry ether. It forms stout, hexagonal plates, 
nelting at 240 — 242°. The salt is deliquescent, and readily soluble 
Q water or alcohol : 

0 1658 gave 0-2440 COj and 0-0892 H^O. C = 40-l; H-5-9. 

01340 „ 22-4 c.c. N2 (moist) at 23° and 758 mm. N = 19-0 

01580 „ 0-1524 AgCl. Cl = 23-8. 

C5H50N2,HC1 requires 0=40 3; H = 60; N=18-8; 

01=24-0 per cent. 
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The pierate obtaioed at described above OTsUllises from hot 
50 per cent, alcohol in tong, thin prisms, melting to a red liquid 
at 180—181°: 

0 1374 gave 0 1938 COj and 0 0410 H,0. C=38-6; H=3-3. 
0'2596 „ 47'2 c.c. Nj (moist) at 25° and 766 mm. N=20'8. 
CsH,ONj,C(nA >>’3 requires C = 38-7; H = 3-2; N = 20-6 percent. 
This salt is very sparingly soluble in cold water or slocAol, but 
fairly readily so in these solvents when hot. 


4(or 5 J 'Mrthyt-5(oT Aychloromtihylglyoxalintj 


CH,C-NH 
0H„C1-C— N 


>cn. 


The hydrochloride of this base was readily obtained as follows 
Five grams of 4(or a )-methyl-5(or 4)-hydroxyme.thylglyoxaline hydrc 
chloride were suspended in about 20 c.c. of phosphoryl chloride 
and the mixture gently warmed on a sand-bath under a reflm 
condenser. Hydrogen chloride was evolved, and solution was 
complete in about fifteen minutes. The excess of phospliorvl 
chloride was removed by distillation in a vacuum, and the residual 
syrupy liquid dissolved in a small quantity of hot saturated 
alcoholic solution of hydrogen chloride. On cooling, the crystalline 
hydrochloride of 4(or5)-methyl-5(or4)-chloromethylglyoxaliiie 
rapidly separated. Precipitation was completed by the addition of 
a little dry ether. For analysis the salt was recrystallised from 
absolute alcohol. It forms thin, rectangular plates, melting at 
222°. The yield is quantitative: 

0 0776 gaveO 1014 CO 2 .and 0 0328 HjO. C = 35’6; H = 4'7. 

0 0996 „ 01718 AgCl. a=42-7. 

CjHjNjCl.HCl requires C--35-9; H = 4’8; Cl = 42'5 per cent. 

This salt is very readily soluble in cold methyl alcohol. 


4(or 5)-.Vefhyf-d(or i)-cyanomethylglyoxaline, 
CN-CHj-C— 


This substance was prepared from the corresponding chloro-deri'.'- 
^tive by tlie method which was found by Pyman (Zoc. cit.) to 
best results with 4(or5)-cbloroinethy]g]yoxaJine. Fifteen gram: 
less ]j(®*'5)-inethyI-5(or 4)-chloromethylglyoxaIine hydrochloride wer? 
It c.c. of absolute alcohol, and the solution slowly 

direct^ drop by drop to a solution of 50 grams of potassium cyanidi' 
by ^ of water. The mixture waa kept well stirred and 

‘^mperature of 0*^. The precipitated salts were collected. 
With alcohol, and the filtrate and washings treated witii 
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c c. of laturAted sodium carbouate solution. The mixture wu 
jviporated to dryness under diminished pressure, the residue 
<itracted with warm ethyl acetate, and the solvent evaporated. 
From the residual brown, syrupy liquid the 4(or5)'methyl-5(or 4)- 
cvanomethylglyoxaline crystallised out on keeping. Yield, 2'7 grams 
per cent of the theoretical). 

For analysis the base was recrystallised from water, when it was 
obtained in large, rectangular prisms, melting at 1G5 — 164°: 

0 2274geve0'4954 CO; and 0 1264 II.O. C- 59 4; H = 5-7. 

01194 „ 34'0 c.c. N; (moist) at 15° aitd 772 mm. N = 347. 

CjHjNs requires C=59'5; H = 5'8; N = 34 ( per cent. 

\lpxh)-i!elhy}-i>(oT iytyanomtthyhjlyoxaliiir is moderately soluble 
in cold, and very readily so in hot, water. Solutions of the base 
give with mercuric chloride a white precipitate, soluble in dilute 
acids. The fhatphotungstnte of the base is almost insoluble in cold 
water, but readily soluble in hot water or cold acetone. It crystal- 
li.«s from dilute acetone in long needles. With p-diaaobenzencsul- 
phonic acid in alkaline solution (sodium c-arbonate) an intense deep 
reddisb-brown coloration is produced, tho colour being strikingly 
different from that usually given by simple giyo.xaline derivatives. 

The picrate crystallises from hot water in prisms melting at 172°. 


4(or b)-Melhyl-o(oT i)S-t‘niinx>ethyl glyoxnUne , 
CH.-CINH., 


1 1 

.-c- 




The reduction of 4(or 5)-methyl-5(or 4)-cyanomethylgIyoxalino to 
the required base was carried out by means of sodium in concen- 
trated alcoholic solution. 

2'5 Grams of 4(or5)-methyl-5(or4)-cyanometbylglyoxalino were 
(Ibtolved in a minimum quantity of absolute alcohol, and 6’5 grams 
fi sodium was added in small portions to the gently boiling solution. 
.Ccohol was added from time to time as necessary. The solution 
»as then made acid to Congo-red by addition of concentrated hydro- 
chloric acid, and the precipitated salt collected. The filtrate was 
rendered alkaline with sodium carbonate, evaporated to dryness, 
and dissolved in a little absolute alcohol. On keeping, nothing 
separated out, and the solution was then treated with a hot 
saturated solution of picric acid. The crystalline picrate of 
4(or5)-methyl-5(or4)-j3-amino6thylglyoxalin6 rapidly separated. 
Yield, 2'7 grams (22 per cent, of the theoretical): 

0 1594 gave 0-21o8 COj and 0 0402 H,0. C=36 9; H=2-8. 

OTIOO „ 20’2 c.e. Nj (moist) at 19° and 761 mm. N=2r2. 
*^(HiiNj,(CjH 30 jN 3 )j requires C=37 0; H = 2 9; N = 21’6 per cent. 
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The dihydrochloride ciTsUllites from abeoluto alcohol in colour, 
lea, prismatic needles, melting at 231 — 232® : 

0'1295 gave 0 1732 COj and O'OSOl HjO. C=36’5; H = 6'8. 

C,HiiNj,2HCl requires C=36'7; H = 6-6 per emit 

This salt is anhydrous, very sparingly soluble in hot absolute 
alcohol, very readily so in cold water, and fairly readily so in cold 
methyl alcohol. With p^diazobenzenesulphonic acid in alkaline 
solution a reddish-yellow colour is produced. The aqueous solutioj 
of the salt is precipitated by mercuric chloride, the precipitate beip., 
soluble ih dilute acids. The phosphotungstate of the base is reaJili 
soluble in hot water or in cold acetone. 

The dihydrobromide crystallises from absolute alcohol, on addition 
of dry ether, in stout, hexagonal prisms, melting at 212°: 

OT028 gave 0T348 AgBr. Br=55’8. 

CjHnN 3 , 2 HBr requires Br = 55’8 per cent. 


4(or 5)-3feMy/-5(or i)-methylaminomethylglyoxaline, 

CHs-NH-CHj-iJ— 


This base was obtained by the action of methylamino on 
4(or 5)-methyl-5(or 4)-chloromethylglyoxalii{e. 

0'5 Gram of 4(or 5)-methyl-5(or 4)-chloromethylglyoxaline wn 
dissolved in a few c.c. of methyl alcohol, and the solution added 
drop by drop to 2'5 c.c. of an aqueous solution of methylamipf 
which was kept at a temperature of about 0°. The solution was 
then evaporated to dryness, the residue dissolved in a little water, 
and treated with a hot saturated aqueous solution of picric acid 
The heavy, yellow oil which separated from the hot solution was 
coilocted, and from the hltrate on cooling the crystalline 
4(or 6)-methy!-5{or i)-methyhminomethylglyoxaline dipicrate sep,v 
rated. It crystallises from water in prisms melting at 222°. YicM, 
20 per cent, of theory; 

01218 gave 0 1654 CO, and 0 0352 H^O. 0=37 0; H = 3-2. 

0 0944 „ 17'4 c.c. Nj (moist) at 16° and 764 mm. N = 216. 
CpH„Nj,(C 8 H 30 ;N 3)2 requires C=37 0; H = 2 9; N = 21'6 per <fn; 

The dihydrochloride crystallises from absolute alcohol in stoni 
prisms, melting at 246 — 247°: 

0T014 gave 0T480 AgCl. C1=36T. 

C(Hh'N 3,2HC1 requires Cl = 36'2 per cent. 
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4(of 5)-44«lAy/-5(or ii)-<iviiiu>mcthylglyoxalxnt 

ch,.c;nh 


Thu base was obtained from 4(or5)-inetbyl-5(or4)-chlorometbyl- 
glyoxaline by the method employed for the preparation of the fore- 
^iug base, using concentrated aqueous ammonia (O SS) in place of 
meihylamine. The yield of base was very poor, amounting to only 
!0 per cent, of the theory. 

The picrate crystallises from hot water in clusters of well-formed 
prisms, melting at 216 — 217“; 

0 0934 gave 0-1224 COj and 0-0240 H^O. C = 35 7; H = 2-8. 

CjH»N 3 ,(CjH 30 jN 3 ), requires C = 35 8; H^2'6. 

The hydrochloride crystallisee from absolute alcohol in stout, 
rectangular prisms, melting at 233 — 234°. 

Solutions both of this and of the foregoing base give with p-diazo- 
bcnzenesulphonic acid an intense cherry-red colour. 


The greater part of the analytical work in connc.xion with this 
investigation has been carried out by Air. C. J. Gobell, to whom 
tile .author wishes to express bis thanks. 

Tiik Wsllcoue PHV.S10LOOIC.H. Reskakcu L,II10H*TIIKIK.S, 

Herne Hill, London, S.E. 


f'CX.XXIII.i — The Triazo-group. Part XIX. Nilroso- 
n.tdes of Pipentene, i-Linioiiciis, and \-Linwnene. 

By Martin Onslow Forster and Frederik Marinus van 
Oelderbn. 

It has been shown that the nitrosate of trimethylethylene readily 
exchanges the 0 -N 02 -group for the azoimide nucleus (this vol., 
p. 239), yielding the oxime of the triazoketone, 

(CH3)2CN3-C0-CH„ 

and that the nitrosochlorides of pinene and terpineol undergo a 
similar transformation into the corresponding nitrosoazides {loc. cit., 
p. 244) a-Triazocamphoroxime (Trans., 1907, 91 , 874), although 
0 Uiacd by a different process, may be looked upon as tbe earliest 
fcpresentative of this class, and with the object of gaining further 
lulonnation aato the applicability of the reaction above indicated. 
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and the behaviour of the triaio-group in the product*, we have 
prepared nitroiioazides of dipentene, d-Iimonone, and f-limonene. 

The first point brought to light is the facility with whic>, 
dipentene nitrosate yields the nitrosoaiide, the proportion of whic; 
is greatly in excess of that derived from trimethylethylene nitrosate 
and in this respect it resembles pinene nitroeochlorido. Dipentsa- 
nitrosocbloricle also lends itself with great readiness to interactioa, 
but the limonene nitrosoazides are associated with such a laree 
proportion of oily by-products that the yield sinks to the neighbour 
hood of 20 per cent. A similar difficulty was encountered by Lcaci 
(Trans., 1905, 87, 413) in connexion with the limonene nitreso 
cyanides, which were accompanied by 60 per cent, of oil, even ic 
the most favourable circumstances. 

The well-known experimeuta of Wallach (Annalen, 1889, 252. 
113, and 1892, 270, 181) dealing with the preparation of nitroi 
amines from the limonene nitrosochlorides, coupled with the fact 
that Leach isolated the a- and ^-iiitrosocyanides, led to the expecta- 
tion that the isomeric nitrosoazides would be obtainable from e.ic j 
hydrocarbon; in this we were disappointed, however, only odi 
derivative being isolated alike from the o- and the jS-nitri^y- 
chlorides. As Leach's experiments showed that the yield k' 
6-nitrosocyanide amounted to only 2 or 3 per cent., it is prohab!- 
that the missing nitrosoazide is concealed in the large proportio:: 
of oil with which the crystalline product is associated. 

The correspondence in structure between the new nitrosoazide, 
and the nitrosocyanides follows from their chemical behaviour. The 
presence of the isonitroso-group is demonstrated by interaction wilt 
pheuylcarbimide, although benzoyl and acetyl derivatives could not 
be isolated in solid form. Removal of the elements of hydrazoic 
acid leads to the respective carvoxime, whilst application oi 
Wallach’s process of hydrolysis (d nrmhn, 1906, 346, 231) eliminaie, 
the oximino-group, and gives rise to the corresponding triazodi- 
hydrocarvone. 

As appears from the formula on p. 2061, triazodibydrocarvoiic 
belongs to the class of triszoketones in which the triazotised carbon 
atom is tertiary, and in accordance with the principles already 
developed, distinguishes itself from triazocamphor and triazoacetoae 
in its behaviour towards alcoholic alkali hydroxide, which does no', 
set free two-thirds the azidic nitrogen, but eliminates the triazo- 
group in the form of alkali azide. It has been prepared in three 
forms, inactive from dipentene, and having strong dextro- and kvo- 
rotatory power when produced from d- and f-limonenes respectively. 
Their oximes are, of course, the nitrosoazides from which the 
ketones are directly obtainable by hydrolysis; the triazoketones 
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yield also well-crysUllised semicarbazones, but we have not been 
eble to prepwe thiosemicarbazones, semioxaraazones, or phenvl- 
hydrazonea. The following table summarises the physical properties 
of the compounds under discussion r 

1- j v j . DextrorotHtory. LaivorotAtuiv 

S’- -r«-' 

‘-^^od.hydrocarvone 

vould lead to the unknown aminoketone, or at lei«t to the dibydro- 
pyrazme denvative corresponding with it, this alternative having 

run tb ftrl probable by our experiments with the ketone from 
.nmethylethylene mtrosoazide (this vol., p. 243). The action how- 

MthTrl^nTT Tr "■'rogen is eliminated, 

uUh resulting aminoketone immediately loses its amino-group 

a.ch IS exchanged for hydrogen, dihydrocarvone being the prliuet’ 

898,“m?o‘l 'and’i9oT‘313%"8Pr''r 

--mong theproducts’of reduct> Tf 
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Expebieenial. 

Oipentene Nitrotoatide, C]j)Hjj(.NOH)'Ni. 

The hydrocarbon used for these experiment* boiled at 174—1:5: 
had D» 0-86o3, and gave On 2°42' in a 2-dcm. tube, whence [a]^ 1 
It was converted into the nitrosate and the nitrcsochloride by 
recognised methods, either of these materials being suiteble fc, 
transformation into the nitrosoazide. 

Twenty-five grams of the additive compound were covered witi 
50 c.c. of alcohol and a concentrated aqueous solution of sodiiut 
azide containing 15 grams; during seven days the suspended matte 
gradually passed into solution, crystals of sodium chloride or nitra;, 
appearing. On pouring the mixture into cold water, the turb;.; 
pr^uct deposited crystals, the yield of nitrosoazide representicf 
more than 80 per cent, of the theoretical amount; as the nitr«. 
chloride of dipentene is a more economical product than tbt 
nitrosate, and there does not appear to be any difference bet««E 
the two subsUnccs in their behaviour towards sodium azide, tht 
nitrosochloride was always employed in the later experiments; 

0'2513 gave 57'1 c.c. No at 17° and 777 mm. N = 27'34. 

CioITisONi requires N = 26-92 per cent. 

The substance is readily soluble in organic solvents, and is bt»i 
crystallised from metbyl alcohol, which deposits lustrous, rliomlic 
plates, melting at 72—73°. It effervesces vigorously with coacit. 
traled sulphuric acid, and somewhat slowly with stannous cblona; 
in hydrochloric acid, liberation of gas becoming more marked tc 
warming. The nitrosoazide is volatile in steam, and is not dis-solvci 
by aqueous alkalis, which fail to remove either the oximino- or tb* 
triazo group ; with alcoholic alkali hydroxide, however, the elemcsii 
of hydrazoic acid arc eliminated, the product being inactiv; 
carvoxime, m. p. 93°. 

The phemjhisrbamyl derivative, C]|)H] 5 (:NO-CO-NH-C 5 n,i-N,. 
prepared by mixing molecular proportions of dipentene nitrosc..u.je 
and phenylcarbiraide in dry benzene, crystallised in needles ts 
adding petroleum, and after rccrystallisation from boiling petrolta:: 
melted at 113 — 114°: 

0 1006 gave 18-7 c.c. N, at 23° and 769 mm. N = 21'69. 

CijHjiOjNs requires N = 21-40 per cent. 

The substance is insoluble in cold petroleum, but dissolves rea ...; 
in the hot liquid and in cold alcohol, ether, or benzene. 
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i.Triaiodihydroearvonc, 

Attempte to hydrolyse dipentene nitrosoazide with mineral acids 
hiring shown that carvacrol is produced, the triazoketone was 
prepared by the action of hot axjueous oxalic acid. In quantities 
oi 5 grams the oxime was mixed with oxalic acid (15 grams) in 
,^centrated solution, when a current of steam carried over about 
:,0 per cent, of a colourless oil, which was extracted with ether 
jrjed with sodium sulphate, and distilled with the Gaede pump : ’ 

0 1740 gave 32 8 c.c. N, at 18° and 756 mm. N = 22 00. 
CidHijONs requires N = 21-76 per cent. 

The triazoketone has a pleasant odour of peppermint, and rapidly 
beowues yellow, even when protected from light; it boils at 
;i.- 0 4 mm., and has D^i 1 0409. Although effervescence with con- 
reutrated sulphuric acid is very vigorous, action with stannous 
chloride is sluggish, even on warming, and alkalis do not liberate 
introgea. When heated in alcohol with hydroxylamino acetate the 
triiiiokctoue regenerates the nitrosoazido. 

The ifmUarhatont, C,„H„(:N-NH-CO-NH;)-Ns, prepared from 
i triaiodihydrocarvone and semicarbazide acetate in dilute alcohol 
separates rapidly, and after crystallisation from benzene diluted with 
p.'troleum melts at 132 — 133°: 

0 1450 gave 42-9 c.c. No at 16° and 747 mm. Neo 34-30, 
CiiHijONg requires N = 33'60 per cent. 

The substance is freely soluble in ordinary solvents, excepting 
petroleum. " 

Rrductwn with Aluminium Amalgam. ~U the hope of obtaining 
the ammoketone, i-triazodihydrocarvone was reduced in moist ether 
ivith aluminium amalgam. Nitrogen was liberated, and about 
d per cent, of non-basic material was produced; this yielded an 
™.ne, jjiich after recrystallisation from alcohol melted at 


0 1147 gave 0-3020 CO^ and 01069 H^O. C = 71-81 ■ 11 = 10-43 
0 1649 „ 12-15 c.c. N, at 16° and 766 mm. N=8-77 
C,on,;ON requires 0=7186; H = 10-18; N = 8-38 per cent, 

Oa searching for substances having this composition, it was found 
■1 the properties of the oxime correspond with those of dihydro- 
^rvoxime (Wallach, Annalen, 1898, 300 , 290, and 1900, 313 , 368). 
f-nce thc pnnapal effect of reduction is to replace the triazogroup 

oulH ^ the aminoketone 

^ uld not be recognised. A very small quantity of a basic substance 
p.oduced, however, melting at 125° and forming a platini- 

6 j' 
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PURKTEB AND OELDEBEN: 


chloride decompoeing at 217°; owing to insufficiency irf maUris; g 
could not be investigated further, hut is probably the dihydt,, 
pyrazine derivative corresponding writh that obtained fnan aniu;, 
camphor and from ^-triaio-/8-methylbutan-y-ODe (this vol., p. 23S 


d-iimonene Sitrotoalidt, CijHj5(.NOH)’Nj. 

The specimen of d limonene employed had D** 0'8474, and gat. 
Oj, 102°15' in a 1-dcm. tube, whence [a];, 120'6°. It was converted 
into the nitroaochlorides, which were then separated in order la 
ascertain whether the d-nitrosochloride gave a triazoKtompousc 
distinct from that into which the a-nitrosochloride is converted. Xo 
difference being recognised, the mixture of nitrosochlorides was used 
in subsequent experiments; the conditions of transformation itui 
the nitrosoazide were the same as those observed in the preparatia 
of dipentene nitrosoazide, excepting that the product was extractej 
with ether instead of being allowed to crystallise from the diluted 
alcoholic solution. The yield, however, was greatly inferior to ttj; 
obtained from the inactive hydrocarbon, for the crystals deposited 
on evaporating the ether amounted to between 20 and 40fper cent 
of the theoretical quantity, the remainder persisting as an c;i. 
After recrystallisation from diluted methyl alcohol, the substacce 
melted at 52 — 53°: 

0 2283 gave 51'3 c.c. N, at 16° and 780 mm. N = 27-27. 

CiuHijONj requires N= 26-92 per cent. 

A solution containing 0-2970 gram, made up to 25 c.c. »it; 
chloroform, gave Od 0°14' in a 3-dcm. tube, whence [a]„ 6 5°. ii 
dissolves readily in the ordinary organic solvents, but is difficult u 
crystallise. The behaviour towards sulphuric acid and towarh 
stannous chloride is the same as that of the inactive azide, arc 
alcoholic alkali hydroxide gives rise to f^iarvoxime, melting a: 
71 — 72°, and having [a]j, -33°. 

The pheiiylcarbamyl derivative, CioHj 6 (.NO'CX)-NH*C 8 H 5 )-N 3 -- 
Although attempts to benzoylate or acetylato the nitrosoazide did 
not lead to a solid product, phenylcarbimide was found to ki 
readily on the substance in dry benzene, which was subsequent.y 
evaporated under reduced pressure until crystallisation began, whin 
the residue was dissolved in methyl alcohol ; this yielded crysU... 
on slow evaporation following slight dilution, but the substance 
much more difficult to isolate than the inactive isomeride 
Recrystallisation from hot petroleum gave lustrous, transparen. 
prisms, melting at 114 — 115°: 

0 1508 gave 28'3 c.c. Nj at 23° and 763 mm. N = 21'73. 

CijHjjOjNj requires N = 21-40 percent. 
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A (olutioo ecmtaiiiing 0’2769 gram, made up to 25 c.c. with 
■hlorofonn, gave Od 3°57' in a 3-dcm. tube, whence [o],, 118 8°, The 
ubstanc® is freely soluble in cold solvents, e.vcepting petroleum, 
rom which, on slow evaporation, it crjsUllises in inch-long prisms; 
t ^ervescea vigorously with concentrated sulphuric acid, and more 
ooderately with stannous chloride in hydrochloric acid. 


i-Triazodikydrocarvonr , t’„;U,jONj. 

The ketone was prepared by hydrolysing rf-limoneno nitrosoaiide 
,uh hot aqueous oxalic acid, being carried over in steam, and 
solated in the usual manner; ’ 

0 1908 gave 35'4 c.c. Nj at 16'^ and 762 mm. N = 21-98. 
j CijHisONj requires N=21-76 per cent. 

I The substance boils at 93°/ 0-46 mm., has 1-0487, and gave 
3;“4S' in a 1-dcm. tube, whence [aj^ 88 49°; a solution conUin- 
iig u 8234 gram, diluted to 20 c.c. with chloroform, gave Oj, 11°40' 
„ s 3 dcm. tube, whence 94 4°. In chemical behaviour the 
tetonc resembles the inactive one obtained from dipenteue, and 
then it is heated with hydroxy laraine acetate in aqueous alcohol 

lie oxime (fMimonene nitrosoazide) is regenerated, m. p. 52 53° 

The lemicarbaione, C,oH,s(:N-NH-CO-NH 2 )-N 3 , prepared in the 
iiiil manner, showed a tendency to remain viscid; on warming 
ith water, however, the oily impurities were removed, the white 
did being then dissolved in glacial acetic acid, and precipitated 
■ith water. This treatment was repeated until the melting point 
u constant at 220°, decomposition occurring at this temperature: 
0-2864 gave 83-0 c.c. at 19° and 761 mm. N = 33-92. 

CjiHijON, requires N = 33-60 per cent. 

The substance is freely soluble in ordinary solvents, excepting 
dd petroleum. ° 


Reduction wtth Alumimum Amalgam . — As in the case of the 
iirtive triazoketone, the principal product of reduction with 
.ummiurn amalgam in moist ether was a ketone free from nitrogen • 
a converting this into its oxime, the latter was found to melt at 
h-89 and appears to be identical with the active dihydrocarv- 
iima described by Wallach {Annalen, 1893, 275, 117). Associated 
I h the liquid product was a very small proportion of a crystalline 
Jsunce malting at 110-112°, and yielding a crystalline platini- 


6 T 2 
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VLimontnt N ilrotoazide, C,|)Hij(;NOH)'Kj. 

The hydrocarbon used for the preparation of the nitroeochlorii, 
had D'* 0-8465, and gave -96°21' in a l-dcm. tube, 
[o]c-113'8°- Proceeding as in the case of the deitrorota:^,^, 
compound, the yield was again found to be very poor, a U-,, 
proportion of oily by-products accompanying the solid nitrosoauQ, 
which was recrystallised from diluted methyl alcohol, and meitt- 
at 52—53°: 

0 0964 gave 23-5 c.c. N» at 23° and 758 mm. N = 27-56. 

CioHijONj requires N = 26-92 per cent. 

We have not been able to produce a specimen of this suh^tic;, 
with optical activity corresponding with that of the dextrorotat.,: 
iaomeride; a solution containing 0-3038 gram, made up to ‘J,"i c’ 
with chloroform, gave only - 2' in the 3-dcm. tube, whence [a]|, 
than - 1°. - _ 

The phenylcarhamyl derivative, C]))H] 5 (.NO*CO*NH‘C,iH,cy, 
prepared from Mimonene nitrosoazide and phenylcarbiriiidc ;e 
benzene, remained as a syrup on evaporating the solvent iiride 
reduced pressure, but treatment as before with diluted metiiv, 
alcohol followed by hot petroleum gave lustrous, woolly 
melting at 114 — 115°: 

0-0813 gave 15-3 c.c. N, at 23° and 765 mm. N = 21-84. 

CjjlIjiOoN} requires N = 21-40 per cent. 

A solution containing 0 2967 gram, made up to 25 c.c. 
chloroform, gave Op -4°18' in a 3-dcm. tube, whence [a]p -liij- 
The behaviour towards solvents, stannous chloride, and cosi?:: 
trated sulphuric acid is the same as that of the de.'ttrorotiiii i; 
modification. 


\-T riazodihydrocarvone, CijHjsONj. 

Preparation of this triazoketone was effected by the oxalic a,;: 
method, about 60 per cent, of the amount expected being obt,iiD«i 

0'1523 gave 28 6 c.c. No at 18° and 761 mm. N = 22'05. 

Cjo^] 50 N '3 requires N = 21-7G per cent. 

The substance boils at 93 — 94°/0-48 mm., has r047-l. 
gave Op - 96°50' in a 1-dcm. tube at the same temperature, win • 
jojp -92'47°; a solution containing 0'8278 gram, diluted to 20 > 
with chloroform, gave Op — 11°42' in a 3-dcm. tube, wiecf 
fo]p —94-22°. No chemical differences between this and tie icre 
going triazoketones were noticed, and hydroxylamine 
regenerated Mimonene nitrosoazide, m. p. 52 — 53°. 

The umirarhazonf, C,„H,5(;N-NH-C0-NH2)-N3, resembled iw' 
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i tie deitxorotetory triaioketone in its tendency to remain viscid, 
ut was purified by similar treatment, and melted and decomposed 

t 220°: 

0 1432 gave 41-0 c.c. N, at 18° and 762 mm. .33'67. 

CnHjgONg requires N — 33‘60 per cent. 

The substance is freely soluble in the ordinary solvents, excepting 
„1,J petroleum. 

RtJiielion with Aluminium .4 m<i7«7nni.— Treating /-triasodiliydro- 
anone with aluminium amalgam in moist ether led to a result 
imilar to that recorded for the dextrorotatory and inactive triazo- 
oispounds. The principal product was a non-nitrogenous ketone, 
deiitified by means of its o.xime with 7-dihydrooarvone (Wailach 
lod Schrader, Anruihn, 1894 , 279, 381), along with a minute 
Iiiantity of a basic solid. 


%n,tr>imof the Active Compounds into Derinitivrs of Dipentme. 

Equal amounts of d- and 7-limonene nitrosoazides (m. p. 52 53°) 

(ore mi.xed in methyl alcohol, heated on the water-bath during a 
hiirt period, and allowed to cool, when the characteristic crystals 
f (lipentene nitrosoazide separated in the course of a few hours' 
he substance melted at 72 — 73°, and did not depress the melting 
eiiit of the nitrosoazide prepared from dipentene. 

The d- and 7-triazodihydrocarvones were mixed in ethyl alcohol, 

!id transformed into the semicarbazone, which melted at 132 133° 

fter crystallisation from a mixture of benzene and petroleum; it 
a.s identical with the semicarbazone prepared from f-triazodihydro- 
uvoiie. 


CH 


Pinul ifitroioazide. 
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Pinol, prepared by the action of sodium ethoxide on terpineol 
ibromide, was converted into the nitrosochloride, this being sus- 
ended m dilute alcohol containing sodium azide in the proportion 
4 to 9, and allowed to remain at 40° during half an hour, when 
w iqmd had become clear; very soon afterwards lustrous crystals 
paraW, and after recrystallisation from hot alcohol melted 
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0 1866 gave 0-3704 COj and 01231 H.O. C = 54-13; H = 7 3j 
01314 II 28-3 e.c. N, at 20° and 767 mm. N=25'34. 

CioHjjOjN, requires C=53-57; H = 714; N = 25-00 per cent. 
The substance is remarkably stable for a member of this 
undergoing no change -when heated with aqueous oxalic acid, 
which it slowly passes over in the steam; moreover, when hist*; 
under reflux during three to four hours with dilute sulphuric acii 
and a few c.c. of alcohol, the greater part was recovered unchanf.,; 
and the liquid exerted only feeble reducing action on Fehlin;, 
solution. It dissolves in concentrated hydrochloric acid wh?. 
gently heated, being precipitated on dilution, and, in consequenct 
we failed to isolate the corresponding triazoketone. 


In conclusion, we wish to express our indebtedness to Sir Willia,, 
Tilden and to Messrs. Schimmel and Co. for valuable specimec. 
with which they were so kind as to furnish us. 

Itor.vt, C<ii.i,Kr,K i.K Si'icxcc, toNno.s. 

.South Kks'In-otos, S.W. 


(1CX.X.XIV. — Prepardtion of the Betaine of Tryptopkar, 
awl itif Identity with the Alkaloid Ilypaphoi-in,’. 

By PiETEK VAN Rombcrgh and George Barger. 

While working in the Botanic Gardens at Buitenzorg, in Java, ttf 
late Dr. M, Greshoff (M <(hd e.dingen nil ’» Lands Planientuin, 189'}. 
7, 29) discovered a crystalline base in the seeds of Erythna 
Hypaphorus, Boerl., a tree grown for the sake of it* shade in ih- 
coffee plantations of Eastern Java. The base occurs in the seed- 
to the extent of about 3 per cent., and to this “ alkaloid,” for whick 
the name “ hypaphorine ” was suggested, the formula C|,Hn0;N. 
was assigned in the " Index Phytochemicus,” a list of plant s-al 
stances published in 1905 by Ritsema and Sack, under the aii'picii 
of the Colonial Museum at Haarlem. 

In 1891, while still at Buitenzorg, one of us (P. v. R ), at D: 
Greshoff’s request, had already joined him in the investigation w 
the constitution of the new base, and deduced the foirmi* 
for it, and had further, after Dr. Greshoff’s return to 
Holland in 1892, shown that on heating with aqueous potassin" 
hydroxide it yielded trimethylamine and indole. The work, subse- 
quently interrupted for many years, was resumed after Dr 
Gresboft’s death. The results already referred to suggested that 
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|i\-pAphorin« might be a betaine derived from trj-ptophan, and on 
pi’etbylating a small quanUty of this amino-acid, a base was indeed 
pbtained which showed great similarity to hypaphorine (van Rom- 
burgh, Proc. K. Ahad. H’erenscA. Amsterdam, 1911, 13, 1177). 
Starting from the same view as to the probable constitution of 
bypaphorine, the other of ua working with larger quantities of 
(rvptophan, independently prepared the same triinethyl derivative. 

■\Ve have now obtained complete proof of the identity of hypa- 
jihwine with the betaine formed by methylating tryptophan, so 
l!i«t the alkaloid is a-trimethyl-^-indoIepropiobetaine of the following 

tonstitiition ; 

1 'r c-crv<,^H-(^o, 

\/\/CH NMe^-O 
NH 

Hypaphorine is therefore a base of considerable biochemical 
i;.tfrcst. It is the first naturally occurring simple derivative of 
Iryjitophan. The absence of any pronounced physiological action 
and its great solubility in water differentiate it from the typical 
alkaloids (some of which, like strychnine and brucine, are possibly 
d.rivfd from tryptophan by complicated reactions). On the other 
hand, hypaphorine is a new member of the group of naturally 
ocfurriug betaines, to which more attention has lately been directed, 
chiefly owing to the work of E. Schulze .and his pupils. In addition 
to betaine iteelf, and to hypaphorine, this group at present contains 
stachydrine, trigonelline, and possibly also trimethylhistidine. The 
nrcumstance that hypaphorine is present in the seed to the extent 
of 3 per cent., and is readily isolated as the nitrate, might perhaps 
be utilised in a study of the metabolic importance of betaines in 
the plant, particularly in order to test the view expressed by 
Wintentein and Trier (“ Die Alkaloide,” 1910, p. 296) that betaines 
arc merely waste products rendered innocuous by methylation. 
This question is the more interesting since Stnnek {Zeitsch. ■physiol. 

1911, 72, 402) has recently arrived at the conclusion that 
betaine itself is utilised as plastic material in the young shoots and 
hates of various plants. 

Experimental. 

Iodide of Methyl a-Trimethylamino-^-ivdolepropionate, 

C-CH,-CH-CO,Me 

\/\/CH NMe,I 
NH 

This ester is the first reaction product which could be isolated 
* en tryptophan was treated with methyl iodide and sodium 
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hydroxide according to Engeland’a method (Ser., 1910, 48, 266. 
One gram of tryptophan waa dissolved in 25 c.c. of methyl alcoh,, 
and enough sodium hydroxide to render the solution slight:, 
alkaline. After the addition of 25 c.c. of methyl iodide, the so!uti,,l 
was gently boiled for eight hours under a reflux condenser; occi^io. 
ally a little sodium hydroxide in methyl alcohol was added, in ord^: 
to keep the reaction alkaline. Finally, the solution was evaporated 
the residual syrup at once crystallised on adding cold water 
0 8 gram of crystals was thus obtained, which on recrystallisatic.; 
from about 25 c.c. of boiling water yielded glistening plates, meltir;, 
at 197°; 

0 1702 gave 0 2928 CO, and 0 0805 HjO. C = 46'9; H = 5 25. 
0'2040 „ 13'2 c.c. N; (moist) at 16° and 756 mm. N = 7 oti 

0-2059 ”, 13 c.c. Nj" „ „ 16° „ 757 mm. N = 7-33, 

0-1650 „ 0 0998 Agl. 1 = 32-7. 

requires 0=46 4; H;=5-4; N = 7-2; 1 = 32 7 per cent 

Unlike hypaphorine, the above base does not yield a sparingly 
soluble nitrate, but on warming for a few minutes on the water 
bath with 1 per cent, aqueous sodium hydroxide, it is converted 
into hypaphorine; on acidification with nitric acid the nitrate t.[ 
the latter base crystallises out. Conversely, on heating hypaphorine 
in methyl alcohol with sodium hydroxide and methyl iodide, the 
above-mentioned iodide of the ester is formed. The identity of th* 
iodide from both sources was established by a melting-point dclrr- 
mination of their mixture, and by solubility determinations ; 

100 grams of water at 18° dissolved 0 5015 gram of iodide frr.ir, 
tryptophan. 

100 grams of water at 18° dissolved 0 501 gram of iodide from 
hypaphorine. 

/lypapftorine from the above Iodide. 

By hydrolysis with sodium hydroxide, as described above, tl 
iodide of the ester yielded hypaphorine, which was isolated as th. 
nitrate. It is important to use only dilute alkali, for even th^r: 
the odour of trimethylamine can he observed. On recrystallisati ;; 
from hot water the nitrate melted somewhat indefinitely- at 
215—220°: 

0-1112 gave 0 2230 COj and 0 0618 HgO. 0=54 7 ; H = 6 3. 
CuH] 80,N2,HN03 requires 0 = 54 4; H = 6-15 per cent. 

The identity of the synthetic and the natural base was further 
establishes by a determination of the rotatory power of the fonuft 

..V solution of 0-299 gram of the nitrate, made up with aminer..r 
and water to 18 c.c., gave, in a 2-dcm. tube, Op +2 5*1' 
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the b«e, whence [o]i> + 94'7°. Gresholl found [ 0 ]^ 91 — 93° 
for the natural base. 

Xhe rio®* relationship of hjrpaphorine to tryptophan is also 
by several qualitative reactions; both substances have 
f»ducing prc^rties, and, as already stated by GrcshofT, hypaphorinc 
rfduces gold chloride, potassium permanganate, and ferric salts in 
(lij cold. A more characteristic and very delicate reaction which 
substances have in common is that of Adamkiewicz, as modified 
l,v Hopkins and Cole, namely, an intense violet coloration on the 
uddition of glyoxylic and sulphuric acids. On the other hand, a 
iolution of hypaphorine is readily distinguished from a tryptophan 
jclulion by the fact that, since hypaphorine is not an amino-acid, it 
does not give Ruhemann’s reaction with trikotohydrindene hydrate 
iTrsns., 1910. 97, 1446 ; compare Abdcrhalden and Schmidt, 
2f,ueh. fhysiol. Chem., 1911, 72, 37). 

In spite of similarity in structure, the oxidation of hypaphorine 
«ilh ferric chloride proceeds quite differently from that of trypto- 
phan. IVhen treated according to Hopkins and Cole's method, the 
latter substance readily yields d-indolealdehyde, but in several 
pxperiments we could obtain from hypaphorine only a minute 
.jii.antity of a substance, insufficient for complete identification. 
This substance, on sublimation under greatly diminished pressure, 
vielded crystals closely resembling those of jS-indolealdehyde (simi- 
larly sublimed), but melting indefinitely .about 10° lower. Oxidation 
esperiments with hydrogen peroxide, with and without a ferrous 
salt as catalyst, were likewise unsuccessful. 

The methylation of tryptophan also greatly changes the behaviour 
of the substance with sodium hydroxide, so that hypaphorine, 
unlike its parent substance, readily decomposes into indole and 
iriraethylamine. 

Or.o.vsic t'HESlICAL LADORATOKY, CllKMlOAl, bABOUATORY, 

I'siYERsiTY OF Utrecht, Hoi.i.axd. Goi.ukmiths' Coi.lege, Nkw Cross, S.E. 


CCXXXV '^, — Dihydroxydihydrindamme and its 
fhsolation into Optically Active Components. 

By William Jackson Pope and John Read. 

IViiEN an externally compensated alkyl halogen compound condenses 
«iA ammonia to form a secondary amine the reaction may con- 
ceivably proceed in two distinct kinds of way. The resulting 
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teconduy base may contain (1) two eoantiomorpbously similar 
grcmpt, or (2) two enantiomorphously related alkyl groups; in 
(1) the secondary amine would be externally compensated, and ir 
case (2) it would be internally compensated. Apparently 
reaction of this kind has been hitherto examined, although it jj 
one of some little importance in connexion with the mode in whitV 
chemical change occurs between optically active substances. 
first sight it might appear probable that, in the condensatios 
referred to, both the externally compensated and the intemaiv 
compensated secondary amine would be produced in approximatelT 
equal proportion ; on the other hand, however, it is generally rec&j. 
nised that reaction between alkyl halogen compounds and ammonij 
is modified by steric hindrance, and it may be suggested as not 
impossible that steric hindrance might operate to different degr!« 
as between two enantiomorphously similar and two enantioniur 
phously related molecules. If some modifying cause resemblicj 
steric hindrance were operative the externally compensated and thf 
internally compensated secondary amine would be produced ir, 
different proportion. 

For the purpose of elucidating this question we have examiuM 
the conversion of externally compensated bromohydroxyhydrindenc. 

the secondary amine, dihydroxydihydrindamine, 

Experimental. 

Externally Compensated Bromohydroxyhydrindenr., 

C, H Br. 

This substance was prepared by Kramer and Spilker {Ber., ISDi, 
23, 3276) by the continued boiling of dibromohydrindene with 
dilute alcohol. This process being rather tedious and unsatisfac- 
tory, we have devised the following method for preparing hromo 
hydroxyhydrindene, which rapidly furnishes a 70 per cent, yield 
of the pure substance. 

Indene is well agitated with bromine water, which it immediately 
decolorises, and further quantities of bromine water are added until 
the colour is no longer discharged after prolonged shaking ; in order 
to reduce the volume of aqueous solution used, the later quantities 
of bromine may be added in aqueous potassium bromide solution. 
The indene becomes converted into a pasty, white, crystalline mass 
from which the aqueous solution is poured off, and which is then 



RKSOLimON INTO OPTICALLY ACTIVE COMPONENTS. 2073 


(rpated light petroleum ; the !&tter solvent extracts the oily 
impurii^y' and leaves a colourless, hard, crystalline product. On 
evaporating the petroleum from the extract a heavy, brown oil 
fcmains, which on repeated boiling with successive quantities of 
»ater yields a further quantity of bromohydroxyhydrindene. After 
crystallisation from aqueous alcohol, the pure substance is obtained 
in long, colourless needles, melting at 128—129°; on spontaneous 
evaporation of its solution in ethyl acetate, it is deposited in oolour- 
Vss, pscudohexagonal crystals, of which Mr, Arthur Hutchinson, 
^1 A., has kindly furnished the following description : 

Crystal system: monosymmetric — n : b : c = 3 2080 : 1 : 2'4615 ; 
^ = 60°0'. 

Forms observed : fj{100), c{001 ), .i-J 101 J, y[201 1, and «{ 1 1 1 j. 

The following angular measurements were obtained : 




Mt-asureti. 

(.’.ilfiilntftl. 

M = 100 

001 

rtO" 0' 



M = 001 

TOl 

47 4 

47'’ 9 

tfV=001 

501 

70 r.o 

80 4 

av:=5l00 

iOl 

:j0 56 


rp=roi 

i'll 

66 58 

_ 

rtr = 100 

till 

83 34 

88 ‘2'J 


The crystals are doubly terminated prisms from 5 to 10 mm. 
long and from 1 to 3 mm, thick. They are elongated along the 
,|iad axis, and resemble in habit crystals of the mineral epidote. 
The prisms a, c, and y are always present, and usually equally 
rtcvcloped. The faces x occur but seldom, and are very narrow. 
The only terminal planes observed arc those belonging to the 
form r. There is a highly perfect cleavage parallel to e{001}, and 
a less perfect, somewhat fibrous, cleavage parallel to o{100). The 
■ibtqse bisectrix coincides with the diad axis. The acute bisectrix 
ii almost normal to a{100}, and a characteristic interference figure, 
-honing strong horizontal dispersion and an axial angle in air of 
.ipproximately 52°, can be seen through these faces.” 

It will be noted that in the production of bromohydroxy- 
hydrindene from indene two carbon atoms in the molecule become 
iiymmetric, so that the former substance should exist in two 
pstcrnally compensated modifications. The crystalline substance 
just described is, however, certainly uniform, and thus can only 
represent one of the two possible externally compensated isomerides. 
"e have obtained no evidence of the formation of an isomeride 
during the above preparation, although it is, of course, quite 
p'lsfible that such an isomeride may be present in the oily material 
I'lrmcd. 
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llydroTyhydrimiamine and DihydToxydihydrintUtmine. 

Hydroiyhydrindamine, aimI dihydrmj. 

dibydrindamiDe, H, were prepared by Sfiilk^. 

{Ber., 1893, 26 , 1542) by treating bromehydroxybydrindene wn', 
alcoholic ammonia in the cold. This method is, however, oonvfn • 
ectly replaced by the following process for preparing the 
substances. 

Bromohydroxyhydrindene (200 grama) is shaken mechaniia!.. 
in a stoppered Winchester bottle with ammonia (D 0 880; 
grama); a clear solution first results, and this soon begins to depoi.i; 
the secondary amine. After agitation for about two days tie 
product is exposed in open basins until most of the ammonia hae 
volatilised; the crude secondary base is then collected, and 
washed with cold water. The filtrate and the washings are 
served, to he worked up for the preparation of the primary amine, 
which they contain in the form of hydrobromide. 

Kxtfrnnily Compfnsnted Dihydrorydihydrindamine , 

The crude secondary amine (70 grams), prepared as aKr.,. 
described, melts at about 160°; it is dissolved in hydrochloric acid, 
precipitated with ammonia, and then, after collection, crystallisiii 
from alcohol. The several fractions obtained in this way cotiii.t 
of small, white, feathery needles, and melt rather indefinitely ai 
about 183°; they evidently represent the substance obtained I v 
Spilker {loc. cil.), which melted at 186°. 

On repeatedly extracting the substance melting at 183° wiih 
boiling ethyl acetate and recrystallising the sparingly soliilv 
residue from boiling alcohol, a product is obtained which crystalHv - 
in small, glistening needles, and melts at 205°. This substaicc 
constitutes by far the larger proportion of the whole cnid 
secondary amine; it is consequently to be concluded that the 
secondary amine now described melts at 205°, but, in the crude 
condition, is contaminated with some other substance which is nut 
easily removed by recrystallisation, and which depresses the melfin; 
of the amine. 


Dihydrorydihydrindamine d-Camphor-B-sulphonale, 

The method just above indicated for preparing the pure externally 
compensated dihydroxydihydrindamine by extraction with ethyl 
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^Ut* crystallisation of the residue from alcohol is incon- 
venient, and furnishes a very poor yield of the pure substance; the 
following process is much more satisfactory. The crude secondary 
amine melting at about 183® is dissolved in an alcoholic solution 
of the equivalent amount of d-camphor-fj-sulphonic acid, and the 
alcoholic solution evaporated until crystallisation occurs. The 
•bite, crystalline mass of fine needles thus obtained is further 
purified by crystallisation from hot water, and then treated with 
ammonia to liberate the base; the secondary amine thus obtained 
is the pure externally compensated substance, melting at 205°. 

idW-Dihydroxydikydriiuiamiiie I’ladtiithloride. 

The externally compensated base melting at 205° yields the 
plaunichloride when treated with platinic chloride in hydrochloric 
acid solution; this substance separates from hot water in glistening, 
i.raoge-yellow scales, melting at 211°. It is sparingly soluble in 
rtld water, and dissolves readily in alcohol ; 

0 2739 gave 0 0548 Pt. Pt=20 01. 

CjeHjjOaNj.HsPtClj requires Pt = 20 08 per cent. 

Atleinpls to obtain the Internally Compt mated or 
AX-Dihydruxydihydrindumine. 

The mother liquors obtained from the separation of the above- 
described af-camphor-l3-sulplionate and from the ethyl acetate treat- 
ment of the original crude dihydroxydihydrindamine yield on 
prolonged fractional crystallisation a small proportion of a substance 
which IS more soluble in the usual solvents than the secondary amine 
melting at 205°. It crystallises in colourless needles, and melts 
fairly sharply at 178°. The following analysis was made : 

• 00862 gave 0'2431 CO, and 0 0543 HjO. C = 76 91; H = 7 05. 

C.gHijOjN requires C = 76'82; H = 6 81 per cent. 

The platinichloride of this substance was obtained as a yellow 
oil. which could not be caused to solidify. 

From the facts described above it appears legitimate to conclude 
that the externally compensated secondary base melting at 205° is 
accompanied by a small proportion of the internally compensated 
isomeride, and that the latter melts at about 178°. 

The Resolution of Externally Compensated 
Dihydroxydihydrindamine. 

It has been shown above that on crystallising dihydroxydihydrind- 
aniine with d-camphor-^-sulphonic acid a partly racemic salt is 
formed, and that no resolution of the externally compensated base 
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can b* effected by cryEtalliaation with the optically active acid uti,. 
ordinary conditiona. 

On crysUlliaing the secondary amine melting at about 183= ir,^ 
an aqueous solution of the corresponding amount of 
camphor-»-sulphonic acid, a partly crystalline mass b deposit* ■ 
which, after separation, is obtained in small, opaque nodults •, 
crystallisation from hot water; the salt is very difficult to pur;;’, 
owing mainly to the ease with which hydrolytic dissociation 
but the purification is facilitated by ci^stallisatiou from lio:!;;;. 
ethyl acetate containing a little alcohol. The salt ultimai*;', 
obtained yields, when treated with ammonia, the dextro-am;;. 
contaminated with some amount of the Iscvo-isomeride. 

By prolonged fractional crystallisation of the crude bromotao 
phorsulphonate from ethyl acetate, it can be resolved into ths 
sparingly soluble <f-dihydroxydihydrindamine d-a-bromocampl,«, 
T-Bulphonate and the more readily soluble f-dihydroxydihydr;r,-i 
amine d o-bromocamphor-rr sulphonate. The difference in solutii.u 
between these two salts is, however, so slight that no large propw 
tion of the two active secondary amines can be separated in tl( 
form of the pure salts. It is most convenient to effect a rouL-i 
separation by allowing about two-thirds of the salt to crystaline 
from ethyl acetate, and then to liberate the crude d-base from tL- 
sparingly soluble salt, and the crude f-isomeride from the molher 
liquors by treatment with ammonia; the optically active secondar.- 
amines are much less soluble in alcohol than is the externally com- 
pensated isomeride, and the former may easily be obtained in a 
state of purity by ciystallising the crude bases from this solvent; 
thus, in one case, the mother liquors yielded a base exhibiting the 
specific rotatory power, [aju^i^recn -52 6°; after one crystallisalior. 
from alcohol this value was found to be -95’7°, and a secoci 
crystallisation raised the specific rotatory power to that of the pur: 
f-amine, namely, - 100 0°. 

d ond X-Dihydroxydihydrindamint, 

The d- and l-dihydroxydihydrindamines are sparingly soluble ii: 
boiling alcohol, and separate therefrom in long, silky needles, me.: 
ing at 223°; on crystallising equal quantities of the two isomeridfr 
together from alcohol, the externally compensated substance meltinc 
at 205° is obtained. This completes the proof that the corapoumi 
described above (p, 2074) is the pure externally compensatcu 
secondary base; 
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O O888 T-bsBe gave 0'2503 CO^ and 0 0556 HjO. C = 76'87; 
H=701. 

C,iH|»OiN requires C-76’82; 1I=6'81 per cent. 

The verr solubility of these bases in the ordinary solvents 

ttndera it difficult to determine their rotation conslants in neutral 
solvents; further, the substances are so feebly basic that their salts 
j hydrolytically dissociated with great readiness, ami it is conse- 
Bfntlv difficult to ensure the purity of the solid salts. The follow- 
^ o determinations of rotatory power were therefore made by 
lissolving known weights of the bases in the calculated quantities 
^ hydrochloric acid, making up to 30 0 e.c. with water, and 
[laroining at 18° in 4 dcm. tubes. 


\-bihydrtixyilihydrtudnmine. 


WVicht taken. 


Hgtfwcu- 

HjJjellow. 


0-0990 gram 

a 

- 1 -zr 

- l-H-* 

1 '10* 


[«) 

100-0 

Hi 

S3 -3 


(Ml 

281 0 

243-0 

234-0 

0-«0i2 gram 

a 

7-83 

078 

6 ;i3 


i«i 

931 

84 4 

fil-3 


[MJ 

270-0 

237-0 

229 -0 


i-Di/iyd: 

ro.i ydihythiutiamini-. 


O-1037 gram 

a 

T l-SH- 

H 1-19" 

T ru" 


(»i 

99-8 

8»1 

83 2 


[Ml 

23 ro 

2120 

234 0 


The mean rotatory dispersions for the basic ion in aqueous 
elution are thus, for Hggrera/Najeii„»= 1-200, and for Hgyjiioi./ 

'Sytllow* 1'057. 


d- and VDikydroxydikydiindaviine Phttinicfiloridc, 

[(C5Hi,0),KH],,rr,Ptci„. 

The platinichlorides of the active bases separate from hot water, 
in which they are moderately soluble, in glistening, orange needles, 
melting at 185°; the solutions must be kept slightly acidified with 
hydrochlorie acid in order to prevent precipitation of the base owing 
jo hydrolytic dissodation. The salts are readily soluble in alcohol : 

0-3013 gave 0-0602 Pt. rt=19-98. 

Cs5H3jOjN2,HjPtCl5 requires Pt=20-08 per cent. 

The following determinations of rotatory powers were made by 
disoiving 0 1508 gram of d-hydroxydihydrindamine platinichloride 
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in water with addition of a drop of dilate hydrochloric acid, 
up to 30 c.c. with water, and examining in a 4-dcn>.-tub6 at Is- 

IlgarMO. Hgjellow. N»r«l!u». 

„ * 1 - 12 ’ 0 95 " + 0 ' 63 ' 

1,1 55-7 47-2 46-3 

(M]/2 271-0 230-0 225 0 

The rotatory dispersions are, for Hgg™,ti/Na,jii„, = 1-203, an.j 
Hg,.ii.,w/Na,,i„, =1019. These values are in good agreement . 
those quoted above for the basic ions in hydrochloric acid solutiot; 

\-l)ihjthoiydihydrindamine da-Bromoeamphor-w-ru!p/ioiiatr, 
(Ci,H,0),NH,C,„H„0Br-S0sH,H,0. 

This salt is conveniently obtained in a state of high piiritv 
crystallising the f-base with the corresponding amount of the </ i. 'i 
from water, and recrystallising the product from water sligl.;, 
acidiCed with hydrochloric acid ; it forms opaque clusters of miin-, 
colourless needles, melting at 210 — 215'^: 

0 0953 gaveO lSSl CO^ and 00512 H,0. 0 = 55-07; n = (ili 
Cj^HjjOjNBrS requires 0 = 55 08; H = 5-95 per cent, 

0-2731 lost 0 0078 at 100'. UjO = 2-86; IHoO requires 2 95, 

The following determinations of rotatory power were m.ide 
the air-dried salt (1) in alcoholic solution, and (2) in water, with li,. 
addition of a drop of dilute hydrochloric acid ; the -ueight tak>: 
was made up to 30 c.c., and the solution examined in a i-di-ni, tul* 
at 18', 


Weiglit taken. 



HgyeJlow. 

Na,. 

0-l52t grain 

a 

h 0-88" 

+ 0-74’ 


in alcohol 

(«) 

4:i'4 

36-5 

34 0 


1.M1 

2650 

223 -0 

'J07-0 

Rotatory dispersions : 
-074. 

cUow 

-1*270; 

Hgy(.n„w/N»v 

0'1020 gram 

a 

+ 013’ 

+ 0-09' 

" 4 00? 

in Hater 

i«i 

9-6 

t>-6 

5 0 


i-'i] 

59’0 

40 0 

SS'O 

Calculated ... 

1.511 

65*4 

52-3 

44 5 


Rotatory dispersions: Hggre«ii/Na;.„iio,= 1 627 ; Hgyjiiow/Xa;,;;. 
1119. The calculated values for the molecular rotatory 
are derived from the values observed for the hydrochloric 
solutions of the base and of aqueous solutions of the ammori'm 
salt of the acid ; the observed values are low, probably owing t« dt 
presence of a slight excess of the base produced by hyilriir.^:, 
dissoc-iation. 



BUOtDTION INTO OPTICALLV ACTIVE COMPONENTS. 2079 


\.JHhfdT03^ihydnn4iamine 1-o-fi romocam'phor-n-tfdfhonate. 

This salt is prepared in a state of purity in the same manner as 
he one previously described; it forms long, silky, colourless needles, 
Belting at 230—332°, and is easily soluble in alcohol or ethyl' 
y^ate, and sparingly so in water ; 

0 0976 gave 0-1969 COj and 0 0530 H.O. 0=54-71; H = 6-08. 

CjgHjjOjNBrS requires 0 = 55-05”; n = 5-95 percent. 

0-2360 lost 0 0071 at 100°. IIjO = 3 01; IH.O requires 2-96. 

The following determinations of rotatory power were made in the 
p.me way as those quoted for the previous salt : 

Weight taken. Hsgiwii. Hgyellovi, Nlliello«. 

0-lS2!jtnun o - l-6'.r _ 'l-;!!" 

m alcohol [a] SS'l 3 ,.,5.3 

[Ml 607-0 123-0 402-0 

Boutory dispersions: =1-261; Hgy,ii,,/NR,,.,i<„ - 

1 052. 


0 1000 

a 

- 1-37' 

M8*- 

1-10“ 

iu water 

w 

102-S 

88-5 

82-6 

Cak'ulaled 

l-M] 

628-0 

540 0 

:.nR-n 

IMJ 

1128-0 

633-0 

513-0 


Rotatory dispersions ; IIg,„,.„/Niq„„„« = 1 -240 ; IIg)..,ow/Na,..„., = 
The calculated values for the molecular rotatory powers 
tore derived in the manner indicated for the previously described 

•alt. 

hxttrrmlly Comyemattd IIydTOxyhydr%nd<xminef 


In order to obtain this primary amine it is convenient to evaporate 
ilio aqueous mother liquors containing the hydrobromide, referred 
10 on p. 2074. to dryness on the water-bath, then to dissolve in a 
;:i!io boiling water, and to add about twice the calculated quantity 
■f concentrated aqueous potassium hydroxide after partial cooling 
rne crude amine separates as a pale yellow, crystalline precipitate, 
W(i 13 obtained m a state of purity by crystallisation from boiling 

iinzene; It forms glistening, white scales, melting at 128 129° 

ind 15 quite stable in the air. It does not appear to absorb carbon 
iioxide and moist-ore from the atmosphere in the manner mentioned 
!)■ Spilker (foe. cit.). The hydrochloride is precipitated from con- 
vntrated solutions by excess of hydrochloric acid as a white, crystal- 
« niass; the platinichlorid, crystallises from hot water in orange 
«e<iks, melting at 232°, and is readily soluble in alcohol ; 

0 3067 gave 0-0845 Pt. Pt=27-56. 

CisHj|OjNj,HsPtCl, requires Pt=27-56 per cent 
VOL icix. 

6 U 
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The resolution of this amine into ito (^fcically active compoct[.,j 
can be eflccted by crystallisation with <i^bromocamphor-T-snlpiot,, 
acid, and will shortly be descriM. 

In the treatment of externally compensated bromohydn, 
hydrindene with concentrated aqueous ammonia solution in i 
manner described above, it is converted quantiUtively into a mix-.a;, 
of the secondary base and the primary base, hydroxyhydrindannn, 
in one large preparation the former product was obtained i; j 
55 per cent, yield, and the primary amine in a 45 per cent, yidi 
no unchanged material being recovered. 

It is to be supposed that the first action of the ammonia is :j, 
convert bromohydroxyhydrindene into the primary externaiiy ecu. 
pensated amine, hydroxyhydrindamine, and that by the actioa « 
bromohydroxyhydrindene the latter substance becomes pa: ; 
converted into the secondary dihydroxydihydrindamine. We kio 
shown that the secondary amine melting at 183° consists mai: ; 
of the externally compensated base melting at 205°, and conu:a 
but a small proportion of an isomeride melting at 178°, this beit; 
probably the internally compensated secondary amine; it tliercfcr, 
follows that in the formation of the secondary base condensatit.: 
occurs between the alkyl bromide and hydroxyhydrindamine, w1,k: 
are eiiantiomorphously similar in molecular configuration, snd tk 
very little tendency is exhibited for condensation to occur 
the hydroxyhydrindyl radicles of enantiomorphously dissimilar ccc 
figurations. Representing the hydroxyhydrindyl radicle, 

by the symbol R, the reaction which occurs to a prepondM.i'l:; 
extent is represented by the equations ; 

d-R-NH, + d-RBr= (d-R) 2 NH + HBr 

and 

/■R-NH 2 + f-BBr= (f-R)„NH + HBr. 

The alternative reactions represented by the equations: 
d-R-NHz + f-RBr= (d R)(f-R)Nn + HBr 

and 

tR-NH, + d-RBr = (d-R)(f-R)NH + HBr 
apparently proceed to but a very slight extent. 


The Chemical Labobatokt, 

Thk University, Caubridgk. 
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X’XXXVL— Studies in Phototropy and Thfnnolroptj. 
Part 11. Naphtfn/lideneanunes. 

By Alfred Senier and Rosalind Clarke, 

r prfvioUB communications on certain Schiil’s liases (Senier and 
lepheard, Trans., 1909, 96, 441, 1943) several of these compounds 
[re described, some of which possessed phototropie properties, and 
[jrlT all of which were thermotropic. It was noticed that those 
[hibiting phototropy were all derived from salicylaldehyde, in 
Jiicb the substituents are in the ortho-position with respect to 
(cb other. Moreover, other investigators have shown generally 
ul »nen isomerism occurs among Schill's bases the compounds are 
■thiKonipounds, with a few exceptions, when they are para-. This 
ling so, it seemed interesting to continue the search for photo- 
opy and thermotropy among compounds of this class, and, for 
iis purpose, we have prepared and studied a number of new bases 
erived from 2-hydroxy-a-nsplithaldehyde, in which the naphthalene 
ucleus takes the place of the beuEene ring iu salicylaldehyde. 
lone of the bases described proved to bo phototropic, but all show 
kermotropy in greater or less degree. At the “ lower tempera- 
sre ” (for, cif.) ail become paler in colour, and at the " higher 
(mperature ” deeper; orange becomes yellow, and yellow, orange, 
f. m the case of the aminophenol derivatives, red. 
iThe bases, uaphthylideneamines, were prepared by bringing 
ketber molecular proportions of the aldehyde and amine in 
IroboUc solution, and recrystallising the crystals thus obtained 
pm tbit medium or from methyl alcohol. 

'2 Hydroxy-a-napli ihylidene-o-chloroaniline, 

! OH-C,oH,-CH:N-CeH«Cl, 

ryiullises from alcohol in yellow needles, which aro sparingly 
»iubie in ether, but readily so in acetone, chloroform, or light 
eiroleum. It melts at 144-5° (corr.); 

"•4860 gave 21-0 c.c. Nj (moist) at 15° and 733 ram. N = 4-88. 

C„Hi 20NC1 requires N = 4-97 per cent. 

- tIydrozy~a-iKiphihylidene-m-cMiiroaniline, 
OH-C,„He-CH:N-C„H,Cl, 

:curs in orange-yellow needles when crystallised from alcohol or 
? t petroleum. It is sparingly soluble iu ether, readily so in 
inzene, chloroform, or acetone, and melts at 116—117° (corr.) : 

0 3222 gave 23 7 c.c. Nj (moist) at 16-5° and 748 mm. N = 5-20. 

C„H,jONCl requires N=4-97 per cent. 

6 U 2 



2082 


SCNIEB AND CLABKE : STODIES IN 


%Uydroxy-a^fttthyUdt!»$-p<hlonanSint, 

OE‘C^,-CB:N-CtB,Cl, 

coiuists of yellow, lilky oe^ee, wUch diiBolve iparingly in et^ 
but are readily soluble in eblorofom, acetone, benzene, or li;>. 
petroleum. It melta at 168 — 159^ (corr.) : 

0 5558 gave 23'4 c.c. Nj (moist) at 14° and 766 mm. N :=4 ^ 
CjjHijONCl requires N = 4'97 per cent. 

1- Hj/drozyanaphthylidene-o-hroviOaniline, 

OH-C,oH,-CH:N-C,H,Br, 

was obtained in yellow needles, which dissolve readily in the imni 
solvents. It melts at 150° (corr.) ; 

0 6546 gave 19'9 c.c. (moist) at 14° and 780 mm. N = 4 33 
Ci,H,/)NBr requires N=4'30 per cent. 

2- [!ydroTya-naphthylidene-m-bTomoaniline, 

OH-G,oH 8 -CH:N-C,H 4 Br, 

crystallises in orange-yellow needles. Its behaviour towards ij, 
usual solvents is similar to that of the ortho-compound. It nea 
at 144° (corr.) : 

0 5016 gave 17'8 c.c. Nj (moist) at 13’5° and 778 mm. N = 4 3 ; 

Ci-HijONBr requires N = 4'30 per cent. 
2Hydroj:y-a-naphtliylidene-f-bromoaniline, 
OH-CioHe-CH’.N-CsHjBr, 

separates, iu the first instance, in yellow leaflets, and, when recrvsi. 
Used from alcohol, in pale yellow, silky needles. It dissolves read: 
in benzene, chloroform, acetone, or light petroleum, and less so 
ether. It melts at 166'5° (corr.) ; 

0 4930 gave 17'7 c.c. Nj (moist) at 13° and 769 mm. N = 4 30 
CijHjjONBr requires N = 4’30 per cent. 
’Z-Uydrozy-a-naphthylidew-m-nitroanUine, 

OH-C,„Hj-CH:N-CeHj-N 03 , 

occurs in orange-red needles. It dissolves readily in alcot. 
benzene, or chloroform, more sparingly in light petroleum, a: 
melts at 178'6 — n9o° (corr.): 

0'3331 gave 27 0 c.c. Nj (moist) at 17° and 772 mm. X- 9 si 
CjjHijOjNj requires N = 9'59 per cent. 
2-Hydroxy-a-naphthylidene-o-aminophenol, 

OH-CioHe-CHlN-CeHi-OH, 

separates in brown crystals, which are somewhat soluble in d 
usual solvents, but do not readily crystallise from them. It mt.' 
and decomposes at 248 — 260° (corr.) : 

0 4777 gave 22 2 c.c. Nj (moist) at 19° and 765 mm. N=5 3! 
Ci-HijOjN requires N=6'32 per cent. 
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oh-c„h,-ch:n-c,h^-oh, 

fpjTited IB yeUow needles, which were recrystellised from alcohol, 
t dissolves leadUy in most solvents, with the exception of light 
^troleum, in which it is almost insoluble. It begins to melt and 
lecompose at 221° (corr.) : 

0- 4334 gave 19-4 c.c. Nj (moist) at 22° and 7G5 mm. N = 511. 

CirSisO^N requires N = 5'32 per cent. 

1- Sj/droxy-a-naphthylidene-p-aminophenol, 

oh-c,oH,-ch:n-c,h,-oh. 

t first appeared as yellow needles, which became darker on succes- 
be recrystallisations from alcohol. It melts and decomposes at 
1-29 5’ (corr.) : 

0 5334 gave 26'3 c.c. (moist) at 15° and 750 mm. N =5 65. 

QiHijOjN requires N = 5'32 per cent. 
■\liySroiy-a-naphthylidfnt-CHmisidint, 

OH-C,oH,-CH:N-C„H,-OMe, 

,:curs as bright yellow, silky crystals, which dissolve readily in the 
uaal solvents. It melts at 178-5° (corr.): 

0 5543 gave 23'8 c.c. Nj (moist) at 9° and 779 mm. N = 6-29. 
CisHjAN requires N = 5 05 per cent. 


Zdlydroiya-wiphthylidene-m-finuidine, 

OH'C„He-CH;N-CtH,-OMo, 

)niu yellow needles, which dissolve readily in the usual solvents 
Dd melt at 107'5 — 108'5 (corr.): * 

0-4463 gave 19-3 c.c. Nj (moist) at 17° and 762 mm. N==5-03. 

requires N=:5'05 per cent. 
lUydroxy’d-na'phthylid-tne-ip-anuidin'ej 


v/xx'»^ion6-v.nviN*UcJl4-UMe, 

ry^dlises in clusters of long, yellow, silky needles, which are 
‘Juily soluble in the usual solvents, and melt at 111—112° (corr.) - 
'H798 gave 20-3 c.c. (moist) at 11-5° and 766 mm. N = 5-08 

CigHjjOjN requires isr= 5 05 per cent. 
•dlydroxy-a-vaphthylidene-o-amniobenioic acid, 
OH-C,„He-CH:N-C,H,-C02H, ’ 

l«iu ne or lTbrE ^’i chlorofori 

sue, or light petroleum, and melts at 227-5° (corr ) ■ 

O'SOli gave 20-8 e.c. N, (moist) at 20° and 766 mm'. ’n = 4-78 

■'ff .t '^isHisOsN requires N=4-81 per cent. 

Ji ’''‘^-a mphthylidene-m-aminobenzoic acid 

OH-C,oH,-CH:N-CeH4-C02H, ’ 



2084 UTUDIES IN PHOTOTROPr AND THBRliCOTROPT. PART ij 


oceun in yellow needles, which are spiringly soluble in benreae c, 
lighi petroleum, but readily so in alcohol or chloroform. It rut'., 
and decompfKes at 281'5° (corr.) : 

0'34n gave 14'0 c.c. N, (moist) at 19° and 767 mm. N = 4 Tfl. 

CjgHijOjN requires N = 4’81 per cent. 
%Hydroxy-a-tiaphihylidene-^-amin0htmoie acid, 
OH-CiA-CHlN-CjH^-COjH, 

separates in yellow crystals, which are sparingly soluble in alcctt,; 
more readily so in chloroform, benzene, or methyl alcohol, aj,; 
insoluble in light petroleum. It melts and decomposes at 
(corr.) ; 

0‘4621 gave 19'2 c.c. Nj (moist) at 27° and 771 mm. N -4 g; 
CisHjjOjN requires N = 4’81 per cent. 

2-HydTOxy-a-naphthylidene-<y4-xylidine, 

OH-C,„H,-CH;N-C,H,Me,, 

crystallises in yellow needles, dissolves readily in the usual solvents 
and melts at 125 5° (core.): 

0 5746 gave 24 0 c.c. Nj (moist) at 10° and 763 mm. N = 5 02. 
CijIIjsON requires N = 5‘09 per cent. 

2-HydrOTy-anaphthylidtne-m-i-rylidine, 

OH-CjoHs-CHlN'CtHjMej, 

forms yellow needles, melting at 157° (corr.). Its behaviour 
towards solvents is similar to that of the ortho<ompound : 

0'4637 gave 19'8 c.c. No (moist) at 15'6° and 762 mm. N^5 01, 
CijIljjON requires N = 5‘09 per cent. 
2-HydTOxy-a-naphlhyHdene-p-xylidine, 

OII-C] 5 Hj-CHlN'C 5 H 3 Mej, 

was obtained in yellow crystals, which dissolve in the usual solvent. 
It melt* at 108'5 — 109'5° (corr.): 

0 4874 gave 211 c.c. Nj (moist) at 18° and 750 mm. N-t 94. 

CijllijON requires N = 5'09 per cent. 

‘Z-Hydrojy anaphthylidene-’^-cumidine, 

OH-CioHe-CHlN-CeHoMej, 

separates in yellow needies, which are readily soluble in slrt.hc 
chloroform, benzene, or light petroleum, and melt at 146 — 141 
(corr.) ; 

0'5996 gave 25'2 c.c. Nj (moist) at 15° and 759 mm. N " 4-92. 
CojHijON requires N=4'84 per cent. 

0n1VP,K,«1TY COLIEOK, 

(i.VI.WAY. 
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. — Jsomei'ic Act’taldehydcphcinjlhydraioiii’s. 

By Eenyst Graham Laws and Nevii, Vincent Sidqwiok. 

\iiER preliminary work by Emil Fischer, and Bamberger and 
I’erosel, the isomeric acetaldehydephenylhydraaones were carefully 
nreetigated by Lockemann and Liesche (Antuilen, 1905, 342, 14), 
ho showed that the o-fonn was converted into the jS- by acids, and 
that the 3- was transformed into the a-modification by alkalis, and, 
farther, that it was not necessary for the hydrasone to pass into 
^luUon in the course of these transformations. These results are 
quite exceptional, and it was thought worth while to re-investigate 
these subdAnces. 

Experimental. 

Preparation of the Hydrazone. 

Lockemann and Liesche prepared the hydrazone in light 
petroleum solution, but a purer yield is obtained by using aqueous 
alcohol as solvent. One hundred and twenty c.c. of alcohol were 
raised with 20 c.c. of water in a flask fitted with cork and upright 
condenser, and placed in a trough of cold water. Thirty grams of 
aceUldehyde were poured in, and the mixture shaken. Sixty grams 
of phenylhydrazine, purified by recent distillation in a vacuum, 
were then added in portions, the whole being shaken after each 
addition, and time being given to cool before adding the next. (If 
the mixture becomes hot, decomposition sets in, and the preparation 
is ruined.) Crystallisation can be induced by sowing or scratching, 
and the liquid should be shaken until small crystals are distributed 
throughout the whole mass. The apparatus is left for an hour or so 
to cool completely. The material is then colleetcd, and washed 
with a little aqueous alcohol. The product is pure white, and does 
not become discoloured in air for some time. In one experiment, 
using the above quantities, the product when dry weighed 56 grams. 

The hydrazone obtained in this way had in different experiments 
melting points varying between 56° and 80°, the value depending 
no doubt on the relative proportions of the two isomerides present. 
The hydrazone decomposes in air, very slowly at first, but afterwards 
more rapidly, becoming finally a dark brown oil. It is best stored 
in a vacuum over potassium hydroxide or phosphoric oxide. 


Preparation of the laomeridei. 

a-Form . — After recrystallisation from aqueous alcohol containing 
trace of potassium hydroxide, the product invariably had a high 
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mriting point-from 80® to 98°— the 6gure« depending partly ^ 
doubt on the purity of the product. The higheet Taluee wert 
obtained when the hydraaone wae prepared from phenylhydraruis 
which had been freehly distilled, or when the product was disti;;*,^ 
in a vacuum previous to crysUliisation from alkaline alcohol ; tk.. 
the melting point was always above 93°, and generally 98°. 
eflect was always produced by a single crystallisation. The tcmperi. 
ture to which the liquid was heated before cooling, or the time iV 
which the heating was continued, seemed to have no rfect on tk, 
transformation. The concentration of the alkali was not imporUc. 
provided that sufficient was present to make the liquid definitely 
alkaline. 

^Form . — Recrystallisation of the product from aqueous alcokt,; 
containing a trace of sulphur dioxide gave, as Lockemann aci 
Lieeche state, the /3-form, melting at 56°. Great care is necessary 
here, for if the concentration of the acid is too great, or if tie 
solution is heated to too high a temperature or for too long a tinji, 
decomposition sets in, and nothing can be induced to crystallise out 
The solution must remain straw-coloured; if it becomes defmiitly 
yellow the preparation is spoilt. The stronger acids were found bt 
Lockemann and Liesche to be unsuited for the purpose— an impure 
product was always obtained owing to decomposition. If, however 
the stronger acids are used at great dilution, a pure product, meltin- 
sharply at 56°, is always obtained. Rapid recrystallisation from 
75 per cent, aqueous alcohol containing two to three drops of hydro 
chloric acid was the method generally adopted for the preparation 
of the 8-form. 

Trantformation of the Itomeridee. 


By recrystallisation from acidic aqueous alcohol, by immersion 
in aqueous acids, and by leaving the solid in an atmosphere of 
sulphur dioxide, the a-form (m. p. 98°) and products of intermediate 
melting point are converted into the /3-form (m. p. 56°). 

By recrystallisation from alkaline aqueous alcohol, by immersion 
in aqueous alkalis, and by keeping in an atmoephere of ammonia 
gas, the melting point of the 8-forra is raised considerably, although 
this reverse change does not always proceed sufficiently to give tie 
pure o-product melting at 98°. 

These experiments confirmed the most important points in Locke 
mann and Liesche’s paper. In particular, it was noted that where 
the transformation was caused by aqueous and gaseous alkali or 
acid, the crystals were quite unaltered during the process, and no 
change in their appearance could be detected even under the micro- 
scope. The action of alkalis takes place much more slowly tni 
oiten less completely than the opposite action of acids. Drying with 
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h<«boric and# gre*tly retArda the change in the case of sulphur 
ioii<i9> but drying with potassium hydroxide seems to be without 
iect on the action of ammonia in causing the reverse transforma- 

on* 

Effect of Fusion. 

gxperimenta in which each form was kept fused in a vacuum 
iowed that the freezing point had not undergone any appreciable 
(jinee after one hour. After six hours the freezing point of the 
form, originally 98°, had fallen to 90°, whilst that of the /3-fonn, 
riginally 56°, had fallen to 55°, but it wa.s noticed that both liquids 
iji now become discoloured. 

On fusion in air the fall in freezing point and the darkening 
)t the liquid occurred more quickly, for example, the a-form, 
originally fusing at 98°, melted at 55° after three hours. Working 
rapidly in air, two successive freezing points could be obtained 
xith the same portion of material not differing by more than 1°. 

These experiments seemed to indicate that the freezing point did 
loi change until decomposition set in, as indicated by the darkening 
)f the liquid. 

Frec:ing-point Curve . — Various difficulties, due probably to the 
ow heat of fusion of the hydrazone and to its small velocity of 
rystallisation, were encountered in the attempts to obtain this 
■utve. The method finally adopted was ns follows; 

The mixture of a- and 8-forms was made up in the required pro- 
lortions in the substance tube of a Beckmann apparatus, fused 
■ompletely at as low a temperature as possible, and at once with- 
irswn and allowed to cool in the air until crystallisation occurred. 
It was always stirred vigorously, so that very fine crystals were 
jroduced. The tube was then placed in position in the Beckmann 
ipparatus, and the bath, previously regulated to a few degrees 
below the expected freezing point, gently heated. The substance 
soon became warm and more liquid. The temperature at which the 
last few crystals disappeared was taken. It could be determined 
quite accurately, for the temperature rose very slowly until all the 
substance had liquefied, when the rate became much greater. The 
solid present made the mercury in the thermometer bulb appear 
quite dull, but, as the last crystals dissolved, the lustre of the 
mercury again became visible. 

This temperature is not a freezing point in the ordinary sense 
of the word, but a “ dissolving point.” The method gives the tem- 
perature at which the crystals of highest melting point dissolve 
iu the liquid with which they are in contact. Theoretically, it 
should be identical with the freezing point; practically, it will tend 
to be above the ” theoretical freezing point ” (when supercooling is 
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nil), wh«MS the ordinwily determined freeang point tends to b. 

below it. . . 

The results obtained by this method are given in the tst;. 

below : 


a-Fonn 

(prams). 


a-Form, 
p#!r cent. 

F. p. 

6-0 

0-0 

Set 1. 

100 

08*6* 

45 

0-5 

00 

02-0 

3 0 

1-0 

75 

82-2 

3'0 

20 

60 

75-0 

2-7 

3-3 

45 

68*0 

2-0 

3 0 

40 

66*0 * 

OO 

5-0 

Set 2. 

0 

56-0“ 


51 

15 

59-0 

1 r» 

3*5 

30 

63-2 

■2-fl 

2 '5 

30 

40 

65-4 

2-5 

50 

69-8 

2-0 

10 

66-6 

7S-0 

0-0 

5 0 

Set 3. 

0 

56 ’0" 

0 25 

4-75 

5 

56 -8 

0-5 

1*5 

10 

57 ’6 

10 

4 0 

20 

60-0 


• Ineiiilicabli) i-xci-pt assuming that a trace of acM was scddi Dtally iiitn 

The three sets of experiments were carried out with diffErer. 
preparations of the isomerides. The results are also recorded it 
the curve on p. 2089. 

This curve indicates that the two components — the two isomtndu 

form a continuous series of mixed crystals (solid solutions). T1 

curve would necessarily fall at both ends if solid solutions vf:r? 
not formed. So far as is known, this is the first case where Its 
has been established, although a similar behaviour has been ass.irr c 
by Hantzsch in the case of the diazonium salts and nitrophcno'i 
The behaviour in question is due to the close similarity in proptrta 
of the two forms, which is evident from the following consideii 
tions ; 

Some of the pure a- and fJ-forms, and also crystals of varicui 
intermediate melting points, were examined under the microscope 
Irregularities in the crystals prevented exact measurements beio; 
taken, but, so far as they could be tested, they appeared to to 
absolutely identical. Moreover, no change could be seen, even u 
optical properties, while a fairly large crystal of a wao 
converted into 3 under the microscope by a drop of acid. 

Again, the introduction of either isomeride will effect crysUllw- 
tioH of the other from its supersaturated solutions; thus crvsUh 
of the o-form when introduced into a supersaturated acid solution 
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^ th* hydrMon® immediaUly cause the ciysUIlisation of the 
3 .T*rioty, ead* i® seme way, the introduction of the B crystals 
•sases the o-variety to separate out from alkaline solutions. From 
jeutral solutions, crystals of intermediate melting point are obtained 
3 V sowing with a or P, and the melting point of the product is the 
whichever be used. 

Further, so far aa could be determined, the two isomerides have 


curve. 



the same density, that of the a-form being 1181, of the ;8-form 
M80, and of the mixed crystals 1'180. 

Influence of the Solvent. 

Ixtckemann and Liesche’s conclusions on this question were not 
at all satisfactory. The method finally adopted in the present work 
was to recrystallise a fairly large quantity of each isomeride several 
times from each of the solvents investigated. The recrystallisations 
were done as rapidly as possible, and a fresh portion of solvent 
was used for each crystallisation, as hot solutions of the hydrazone 
soon begin to decompose when in contact with air. A sample of 
the hy^aione was reserved at each stage, and its freezing point 
deUnnined by the method used in obtaining the above curve. 
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Solvent: Alcohol. 

Fre«nDg point after reerystallUiug. 


Form. Origioal f.p. 

Once. 

Twice. 

Thrice. 

a 98* 

83 0' 

77'2’ 

73 •2^' 

3 56 

58 0 

74 0 

76 0 

mix«;(i crystals 72 

77*2 

75-2 

73-5 

M 

73*6 

76-4 

750 

.. 

75-3 

73*3 

75-2 


In each case there is a marked alteration on the first crystaliisj. 
tion, and then the freezing point oscillates between 73° and 7;: 
If the same portion of alcohol be used for the successive crystalliu, 
tions, the freezing point of the o-form falb successively lower eacj 
time, whilst that of the 0-torm rises at first but finally falls. This 
behaviour is explained by the fact that a solution of the hydrants 
in aqueous alcohol gradually becomes slightly acid on exposure to 
air. The “ equilibrium values ” obtained for alcohol are ptobablr 
all too low, and their divergence is doubtless due to the varvia; 
amounts of acid produced in the process of each crystallisation. Tht 
experiments show that an equilibrium is reached in alcohol, tm 
they do not indicate with certainty the value of that equilibrium. 

Solvent!: Bemene and Light Petroleum . — With each of llit.ie 
solvents the a- and ^-forms remained unchanged in freezing pami 
after three recrystallisations carried out in the above manner 
Various mixtures, originally melting at points between 60° and 84b 
finally gave an “ equilibrium” product fusing between 82° and 83‘ 

Solvent ; Water, 


Kreczing point after 
crystallising. 


Form. 

Original f.p. 

Once. 

Twice. 

a 

98" 

81-0“ 

sr 

& 

56 

80 0 

81 

mixed crystals 

75 

81 0 

81 

71 

81-5 

81 


Water free from air was used in these experiments, as othcrwifc 
considerable oxidation occurred. These figures indicate that the 
isomerit change occurs rapidly in aqueous solutions, a definite 
equilibrium being established in the time required for a singlf 
crystallisation. 

The hydrazone, was found to be volatile in steam. Steam distilla- 
tion gave exactly the same results as recrystallisation from water 
Whatever the freezing point of the crystals used, the product 
invpjiably had a freezing point of 80 — 81°. 
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Taeaum DitiUlation. 

Lockemann and Liaache state that each form can be distilled in 
vacnu®! si''® details. In the following experimenta the 
iressure was kept fairly constant at 20—21 mm. 


^Form. 


1st Frictiou. 2nd fraction. 3id Fraction. 


Collected 

Kreetiiig 

Collfftcd 

Krffzhii; 

Collette.l 

FrecriiifF 

at 


at 

jioiut. 

at 

point. 

13d' 

56-0^ 

133-134' 



f>6-r 

134 

56-0 

134 


134—135 

56-2 

133—134 

56i 

134 

5t> 0 

134—130 

56 '3 


These results indicate that the 3-fonn distils unchanged at 
[33_136°/20 mm. The distillate was a pale yellow, mobile liquid, 
which readily solidified in the receiver. The freezing-point detor- 
ninitions show that there is no appreciable difference in composi- 
tion between the separate fractions. 

Mired CrystaU of Intermediate Composition. — The reaction 
product was used for these experiments. It was purified by a single 
crystallisation from neutral aqueous alcohol. The following result 
15 typical of many that were obtained with crystals of different 
freezing points : 


Freezing point 



Freezing 

of lubstance Collected 


Ajiprox. 

point 

of fraction. 

u«d. 

Fraction. at 

C'haractor. 

iluantity. 


A 134—135“ 

Mobile, oolourless, 
froze in receiver 

5 c.c. 

70* 

50* ■ 

B 135-235“ 

As A at fii'st, tben 
as C 

r 

'' >» 

7.5 


C 235—237'' 

Viscid, deep yellow, 
solidified with 
difficulty 

5 ,, 

96—97 


These experiments show that it is, to a certain extent, possible 
to separate a mixture of the isomerides by this method. The tem- 
perature remains between 130° and 140°, whilst products distil 
over, the freezing points of which range from 56° to 70°. In the 
case of the mixtures of higher freezing point, such as the above, 
the temperature then rises quickly through 100°, during which 
time very little passes over. At 235° the boiling again becomes 
vigorous, but the character of the distillate is very different, and 
the freezing point indicates that it consists mainly of the a-form. 
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a■Fom^. 

The following is a typical result : 


Freezing |>oint 
of Mobetance 

Collected 

Cliaracter, 

Fl..;; 

Approx. 1 

tiae^L 

Fraction. at 

quantity, offii'. 

98“ 1 

A 136—236“ 

Thin at first, then 
viM;ld 

2— S c.e. 


11 236—237 

Viscid and yellow 

12 „ 


The behaviour is qualitatively the same as that of the reactic,;, 
product. The rapid rise occurs earlier in the experiment, and ii;e 
main portion consists of the higher boiling fraction. 


Disciation of RetuUt. 

The chief result of this work has been to confirm in more deu. 
many of hockemann and Liesche’s statements. The freeringpo;!,; 
curve definitely proves that the two forms are isomorphous, ari 
form a continuous series of mixed crystals. They have, moreover, 
the same density, and undergo no physical change — even in optica, 
properties — when transformation takes place. 

Lockemann and Liesche state that the /3-form rises in meltisr 
point when stored in a neutral medium, and draw the concluaios 
that the o-variety is the stable form. This observation could oct 
be confirmed. Alone, whether in the soUd, liquid, or gaseous state, 
when oxidation is prevented, each isomeride seems perfectly stable: 
the o- and fhforms, and all intermediate mixtures of them, undergo 
no change whatever, but, excepting (probably) when moisture is 
rigidly excluded, the presence of acid causes transformation to the 
lower melting end of the series of mixed crystals, whilst the presence 
of alkali causes the opposite transformation. 

The peculiarity of the isomerism is obviously connected with tie 
very small difference in energy content, and therefore in the relative 
stability of the two forms. On the other hand, there can be no 
doubt that the a-form is more stable in presence of alkali and the 
d- in presence of acid, and that a Uaeo of acid or alkali can bring 
about a change from one to the other, proceeding through a mass 
of crystals without their passing into solution. It therefore foUowi 
that there is a difference between the crystals in contact with acid 
and crystals in contact with alkali. This can only come about bv 
adsorption of acid or alkali into the crystals, which causes a 
difference in energy greater than the difference between the t*e 
absolutely pure forms. 

Mo trace of acid or alkali could be found in the crystals by direct 
experiment, but this is not a very serious objection. The total 
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.u»ntity present is very small indeed, and the 

J^tion-coeSficient would doubtless be greatly in favour of the 
^ter, of which there is a much larger quantity present, that is, the 
jinount of add or alkali in the crystals would be excessively small. 

The influence of a solvent is clearly to give an equilibrium 
mixture. In the general case of two isomerides forming a solid 
dilution, the stable form is, of course, one particular solid solution 
uf ;i composition independent of the liquid present. Tho results 
^,o» that the freezing point of the equilibrium mixture obtained 
from various solvents is as follows ; 

l-*rc-t*7.iii^ nC 

Solvent. equiliUiiuin iiiixtuii*. 

Ujjlit petroleum eVi'f* 

Ether S2'8 

Water SI’O 

Alcohol (hij^hest) TS'O 

The results in alcohol are untrustworthy for reasons explained 
j'cove. The differences observed may be due to experimental error 
-traces of acid, etc. — or they may be due to adsorption of the 
sjivenl producing a similar, although smaller, effect to that of acid 
or alkali. The composition indicated by a freezing point of 82'5° 
is "5 per cent, of a and 25 per cent, of fl. In this connexion it is 
mteresting to note that Fischer described three forms of the 
substance in question. His third variety, melting about 80®, 
corresponds with this equilibrium mixture. 

It seems probable that the isomerism is stereochemical. Locke- 
mann and Liesche have pointed out that isomerism is very common 
A — C — B 

ill hydrazones of the type n-HH-C [j • 

XT xTir r, TT ’ where stereoisomerism is excluded. The 
.M *iS H 

structural isomeride, benzeneazoethaue, CHg’Cllo’NIN'CjHg, has 
Utn prepared by E. Fischer, and is a red oil. 

Several cloeely allied compounds were investigated in the same 
way. Acetaldehydo-j>-bromo and -pnitro-phenylhydrazones were 
Qot found to exhibit isomerism when tested by the above methods, 
but a similar, although less defined, behaviour was found in the 
case of acctaldehyde-p'tolylhydrazonc. 

l),\UbENY LaBOKATOEY, 

Magdalen College, Oxford. 
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CCXXXVIII . — Theory of Dyeing : the Colour a/n/ 
Molecular State of Piciic Add. 

By William Poster J^^eapeb, P.I.C. 


Picric acid in the anhydrou* rtate is probai • colomlees. It , 
nearly so under conditions of long exposure to the action o; 
dehydrating agents acting through a vacuum. 

In the colourless condition it has been regarded as having 
o- or p-quinonoitl constitution. 

An investigation into variations in the conditions of formiuos 
of the colourless variety in the presence of fibre colloids (Drtsfe 
and Stokes, J. Soc. Dyer», 1909, 26, 10) vpith the results e» 
recorded has led to this consideration of the possible molecu:^ 
structure in relation to iU behaviour under these conditioa 
It may be mentioned that Vignon {Rev. Gen. Mat. Col., 1909, 13 
156) has compared the dyeing properties of picric acid with ti. 
electrical conductivity of its solutions, and that Dreaper and D.rj 
{Internat. Congr. Appl. Ghent., 1909, Sect. IV6, 7) have conSraw 
that picric acid in aqueous solution is not subject to de-solutios 
when passing through a sand column. Walker and ApplinrS 
(Trans., 1896, 69, 1334) have also discussed the dyeing action m 
picric acid on silk, and have shown that the law of the distribui.oe 
of picric acid at 60“ is; 

Mj'ljv) = 35’5. 


It has been assumed for the purpose in hand that the conditiM 
of attraction or strain exhibited by atoms for one another, and tit 
attraction observed as between molecule and molecule, is identici. 
and in both cases can be referred back to the attraction of atom 
acting at varying distances ; thus, molecular attraction is regardw 
as primarily due to the attraction of the atoms in one molecas 
for those in the surrounding molecules within the active sphere oi 
influence, and not to the attraction of molecule for molecule (» 
Chem. Hew, 1905,92, 299; Froc. Faraday Soc., 1910, 31). h» 
further assumed that the sum of the primary attraction (as hetv® 
atom and atom in the same molecule) and the secondary athsctix 
(aa between an atom in one molecule and those in others) is at 
maximum a constant. The secondary attraction under these cona. 


tions would increase as the primary attraction decreasee. 

It is {^umed for the moment that the picric acid molecue 
actually in association with a molecules of water (dihydroce * 
hydronol) in the coloured type. It is difficult to escape this cod 
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jen if •>•>» i* tl>« °f » change in molecular structure, and the 
ellowing facts must then he considered. 

<rb« colour intensity apparently increases to a maximum before 
ftual solution takes place, and the ratio of the assembled molecules 
I water to those of picric acid has increased to a degree where 
m-li a change in physical state is involved. Change of colour is 
herefore not connected in this case with actual solution, unless it 
s sssiuncd that the one type of picric acid is in .solution in the 
ither, 

Asiuming, therefore, that an association of the order suggested 
ISBts. and that this is as between atom and atom, although appa- 
entiy expressed by outward molecni.ar attraction, and, further, 
1 ,^ this attraction under certain conditions may be localised, it 
dll then involve either the 11-, NOj-, Oil-, or 0 groups. Any 
(condsry association may then be represented as follows: 

-H. .OH,, -NO, , .OH,-, -ull . .tiH.,-, or -0. . OH.,-, 

It will be observed that the last combination is the only one 
sown to exist in the free state. It iAuggcstcd that this jicwsible 
mdition correspondingly induces secondary attraction of a localised 
•der, which may then take place as between such units. Tlie 
sumption that the sum of the primary and secondary attractions 
u a maximum value has iu this respect a definite signillcance. 
he effect of such localisation will be to reduce the general attrac- 
on (as between molecule and molecule), the former taking its 
lace. If ordinary attraction as between atom and atom be repre- 
:otcd by . idealised attraction may be written as . . and general 
itraction as influencing molecule and molecule as . . . 

It IS seen that association of this localised order is only possible 
nth the quinone or an equivalent type. An equilibrium condition 
«we«n the picric acid and water molecules may be set up, under 
hich there is a tendency for the colourless typo to be replaced 
y the coloured one. 

It is then assumed that the secondary attraction as between the 
3H,), molecules and the oxygen atom is sufficient to displace the 
juilibrium existing between the two types in the direction indi- 
ded, and to suppress the ordinary type in favour of the coloured 
oe. The above attraction between- the (OH,),, molecules and the 
xygen atom would under these conditions partly replace that of 
lie -H atan, and the latter would under these conditions of strain 
iipate to the.neighbouring NO^-group, with the formation of a 
oopound of quinonoid type. 

If this localised affinity exists, the oxygen atom, from its isolated 
<«Uon and the fact that it is in combination with a monatomic 
lydrogen atom, might favour such an action. Be this as it mav 
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tiie above consideration affords a poesible explanation ^ the . 
of the action obser^-ed if the qoinone type is actuaUy fonnej, 
if this action is accepted as the cause of the colour change. 

The solvent action of toluene when it replaces water i- of j 
different order. In this case the colourless type is pi^nt to it, 
virtual exclusion of the coloured one. The yellow variety di . 
to a colourless solution. It must be assumed in this ca^e that 
association is of a more general order, and non-localised. Thori- ,, 
no side-group which can associate with the solvent molecules in tU 
manner suggested in the case of water. 

By mass action the water associated with the picnc acid . 
solution is replaced by toluene, and the colourless type is net, 
n.ore in stable equilibrium with the solvent. 

Solutions of picric acid in water and toluene respectively myr 
then be represented by the following types. 

0 . . (Oll).r OH 


(OH,),... 




. . . ( 0 , 11 ;, 


In the former case water is represented as being assoriaiti 
locally ( .) as well as generally (. . •)• The secondary association 
may naturally be modified by certain internal groupings, possiblt 
close packiiig of the atoms, etc., with their attendant condition of 


SirillU. e . . a 

It must be considered whclher there is not a more coiiveniont 
method of considering the change which takes place from one Ivp* 
to the other. If the hydrogen atom migrates, it may well cany 
with it Its bond of attraction, and the change may then be indnatei 
in the following manner. As the mechanism of change in iiitn- 
molecular condition is apparently in this case a simple one, t„f 
change may not necessarily enUil the production of the qimioiy 
type to allow of salt formation, etc. 

The colour maj have its origin in a change of type as mduai- : 
below in the intermediate type, which, if unstable, may then 



X may or may not equal y in this case. wr 

Alternate methods of association may suggest them 
comparison with the above. In the qninone type, associa i ■ 
bo C l between the side-groups generally and the water mo 
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(King to this does not seem to be tie case in a solution 

n toluene; or aasociaUon may take place as between tie (OH.), 
jroup and the other oxygen atom, as follows : 

NO,/'^NOj. 

\-y 

NO, 

It will be remembered that tie loss of colour ins also been 
licribed to tie suppression of free hydrogen ions. In that case of 
^■iation the presence of free or migrating ions is not impossible, 
jwing to the reduction in the primarj- bond and an interchange 
(f atoms from one molecule to the other under this condition. This 
(ctiou might be represented graphically in the following manner : 

O..U..JH) 

' I '' 

\/ ■6 ..(uh.,).. 

NOj 

Association may therefore be of a general order, e.xcept where 
i.odilions are present which supply a leiidency to form separate 
groups or independent units, and then' association may be lix'alised 
a the manner suggested. In the latter case the modilieation in 
it general state of equilibrium may he sufliciout to disturb the 
|(0tral system and induce certain changes, as in the ea.se of water 

f ij picric acid. 

The sails of picric acid are coloured, and may be regarded as 
■mg of the quiuone type. The association as l(etween picric acid 
id laimal and vegetable fibre respectively, where in the former 
ne the change from the coloured type to the colourless does not 
if place in a vacuum, may possibly be expressed in the following 
rics: ° 

O..(0H,), 

\J 

NO, 

0..(OH,), 

fibre) 


lad 


( 3 ) 


0 ..(OH,), 

so.^:s<OH 

NO, 


(vegetable tibres). 
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The colour change can take place in (3), but not in (2), an,i 
the eaecof silk dyed at 15", where a certain loss of colour is obsf i ,, 
in a vacuum, the change observed may take place in (1), whicli 
be present at such low temperatures of dyeing. This agrees . 
the experimental results. 


ExPEniUENTAL. 

The rate of change from the coloured to the colourless tj-jit 
picric acid when present on the fibres under the action of i.-n i i 
dehydrating agents acting in a vaciuim has thus been shown t,, ' 
of a definite order (Ureaper and Stokes). On vegetable fihii., ii 
change is facilitated, whilst on animal fibres it is entirely preveir- .i 

The comparative action of water and toluene on picric a. j 
present within the lihre area has now been examined, it being kiieu; 
that picric acid dissolves in toluene, giving an almost colour)-., 
solution. 

Silk (fibroin) was dyed .-.t 95° in the usual manner from a.; 
aqueous solution containing 3 per cent, of picric acid of the wcii-l- 
of silk taken, the ratio of silk to solution being 1 :200. On iunm.. 
sion in toluene no change in colour or any appreciable re-sohitior; 
of the dyestuff in the solvent could lie observed. This result ui-ro-^ 
with that previously obtainod with the silk fibre substance' ,u;i 
picric acid in a vacuum where this inter-relation prevents any rhu),-, 
in typo taking" place under conditions on wliich picric acid iis.' ■ 
loses colour. As the yellow variety of picric acid passes immcdi.m . 
into a colourless state on solution in toluene, the union botiv. e:' 
the picric acid and silk fibre-substance evidently prevint- il ■ 
normal change to the colourless type. 

When cotton replace'- silk, the results are of a different on! r 
from those obtained with dehydrating agents. AVhen this til.r 
is coloured or stained with picric acid from a saturated aquic-o 
solution of the latter, the picric acid is held so loosely that rfsoiii 
tion in water is immediate, the colour being removed on agit.iiif-.i 
with water (ratio of fibre to \vater=l : 1000) in twenty secmii!- 
On the other hand, practically no loss occurred from the fibre- aii.i 
after thirty minutes extraction with toluene at 17°, nor could .uiv 
material change from the coloured to the colourless type be observf J 
The yellow variety is therefore stable (and insoluble) under tl 
conditions indicated. 

Following this result, it was observed that cotton may midir 
certain conditions absorb picric acid and dye the fibre an inten-, 
yellow shade from its colourless toluene solution. This action 
to depend on the presence of oxycellulose. Under these condition' 
Silk .vniains colourless, so that the dyeing properties of picric ari'i 
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in toluene « judged by colour iudicatious are the reverse of those 
exhibited in aqueous solution, where the yellow variety is present 
Kithin the silk area, and the cotton, except in a solution of high 
cooecntration, remains white, and absorbs no picric acid. 

The silk remained colourless on evaporating the toluene, and the 
cotton still exhibited a full and brilliant shade of yellow. Samples 
ireated in this manner were subjected to the action of water vapour 
at 100° and 15° respectively. The silk gradinilly ;is.<umed a yellow 
.di.ade, and the cotton also visibly deepened in .«liado; but in water 
under the conditions before mentioned, the cotton still lost all its 
colour in twenty seconds ; the silk lost about (lO per cent. 

.\ development in shade was noticed on ex|'osure to a damp 
atmosphere in the place of steam, but the rato of change from the 
colourless to the coloured type within the fibre area wa.s not so 
rapid or so complete as after the action of the delivdrating agents, 
as previously recorded. 

The influence of the presence of nioisliirc in the cotton on the 
result obtained was uext investigated. A s.ample was dried at 110° 
(or one hour, and another wa,s treated with steam before immersion 
ia a solution of picric acid in toluene. The dried sample was much 
lighter in shade, aud the steamed one darker. Taking the depth 
of shade of the ordinary cotton after trc.atment as 100, the dried 
one was represented by 70 and the steamed one by 150, After 
forty-eight hours’ exposure of the samples so treated to the action 
of a saturated atmosphere at 15°. all tho samples developed in 
colour to a standard shade, indicating that the depth of colour 
assumed by the fibre at the time of contact is no guide to tho 
amount of picric acid actually absorbed, but only of the proportion 
of the moisture present in the cotton fibre area. 

Cotton containing 6—8 per cent, of natural moisture developed a 

yellow shade under these conditions, whilst silk containing 10 12 

per cent, of natural moisture remained colourless. .The nature of 
the condition under which the water is present within the cotton 
and silk fibre area is therefore a determining factor. It is possible 
that in the case of silk the toluene may- not penetrate into the silk 
’uhstance, and therefore no absorption of picric acid can take place ; 
but this does not agree with some of the results obtained. It may 
be noted that the former assumption has been held to explain 
certain obscure reactions which occur in the practical manipulation 
"i these fibres. 

A sample of silk was immersed in water, and all superfluous 
raoUture carefully removed under pressure in a dry cloth. On 
subsequent immersion in the toluene solution the silk at once 
“sumed a fairly deep shade of yellow, indicating that the yellow 



2100 THE COI/)DR lyo MOLECDLIB STATE OF PICRIC ACID. 

TAriety can exiat under these conditions in the silk fibre ^ 
action was a non-reversible one, for after drying to remove 
fering moisture the colour remained to its full intensity on 
qnent immersion in toluene. When once the conditions in 
animal fibre are present which determine the formation of 
yellow variety, it is apparently more stable than theco1oarle<; oc> 

Sisley has noticed that in dilute solution the whole of the r, 
acid is present in the water in a mixture of water and tohit., 
and even in strong solution the ratio is still 4 : 1. The subsequi.. 
development of colour in the above samples containing varvi-. 
amounts of moisture to a common shade does not indicate that ttj 
actual adsorption is directly caused by the presence of moist u.-t 
This condition seems to govern the ratio of change from jV, 
colourless type to the coloured one. 

In the case of silk the natural resistance against ch.inc? 3 
probably due to the fact that the moisture present is in some r!«i. 
relationship with the fibre colloid, and that this prevents it fr - 
rcacting with, and producing the colour change with, picric a' ■ 
observed in the case of cotton ; but this change can take place ► 
the presence of water, which is not so closely associated wiib it, 
fibroin. When the change has taken place as in the case of a .t.ii 
fibre which obviously contained " free ” moisture, some fiirtler 
action between the silk substance and the yellow type prevents ti* 
subsequent reversion to the colourless type in the presence ri 
toluene. 

Thus, whilst “ free ” moisture must be present in order th,at fis 
yellow variety may e,\ist in the silk fibre area, yet there is a: 
adsorption of the colourless variety from toluene in its ahsiijc 
This follows from the fact that on subsequent steaming the (I'lf.;!: 
les.s silk develops a yellow shade, even after a final treatment s;ti 
toluene to remove .any surface picric acid which in itself mitt: 
account for this action. 

The relationship which exists between an animal fibre-subsitir.c* 
and picric acid which prevents or inhibits the loss of colour (« 
exposure to the dehydrating agents, and resists resolution and a 
’return to the colourless type in the presence of toluene, is apparciuir 
different in the case of vegetable fibres. The action of dehydratir. 
agents in this case causes the cotton to lose its colour, but docs nis 
do this in the presence of toluene, so that these reactions indica!' 
in further detail the nature of the affinity which apparently exisu 
between the fibre and the picric acid. 

It may be argued that an affinity exists between the picric .ic;'i 
and cotton fibrosubstance which prevents the normal change l< 
the colourless type taking place in the presence of toluene; so li*' 
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tho picric »cid “ easily removed by water from the fibre area, 
jjjis action cannot take place in the case of toluene. This agrees 
,itb the aasumpticm that the yellow variety is insoluble as such 
in toluene, and that the latter cannot bring about a change of type 
in the presence of the cotton fibre-substance. The yellow variety 
soluble in water is easily removed. As picric acid will dye 
jcoiton from a toluene solution, it may be argued that this suppres- 
sion of colour change is not due to any want of penetration of the 
nilvent into the fibre. 

I The results obtained may he summarised in the following 


imanner: 


S.tiirr of t’ibre. 


Action of (iehytirntiiig 
agents acting througti 
a vacuum. 


Aiiitin of tohicno 
oil picric acii! witliin 
tlu* fibre area. 


m .. 

Woo) . 
Cotton 


No loss ill colour 


No loss ill ctilour 


Loss of colour in excess 
of that ill .iciti itself 


(I’.XXXIX . — Formation of Hix- and Seren-membered 
Rings from Derivatives of 2 .• i'-DitoIgl. 

By James Kenner and Emily Gerthcde Turner. 

The general problem of the formation of clo.sed rings from opeu- 
riiaiii compounds has been the subject of repeated investigation, 
aad in their broad outlines the results may bo said to he capable 
at interpretation in terras of Baeyer's strain theory^ Whilst, how- 
ever, the stability, and therefore presumably the readiness of former 
lion, of any ring is largely determined by the number of carbon 
atoms composing it, the relative position and nature of the sub- 
stituent groups also play an important part. Although compara- 
tively little attention has been bestowed on this side of the subject, 
It is possible to say^ " dass im allgemeinen das Vorkommon eines 
^uateruar gebundenen Kohlenstotfatoms die Aufspaltbarkeit zu 
erhohen scheint” (Aschan, " Chemie der alicycllschen Verbindun- 
gen, 1905, p. 244), and, further, that the rupture of the ring takes 
place at the point where this atom occurs. It seems not impossible 
that the various groups attached to the carbon atom have an effect 
on each other similar in nature to that which is assumed to give 
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rite to Uie phenomena of steric hindrance and inhibition, rr „ 
other wordt, that a more extended ^plication of BAyer’s lU ,, 
it required. From this point of view it it to be expected ttat 
eaae with which cyclic condensation occurs will be modified Kf 
pretence in the chain of tome carbon atoms which, being 
members of a doted ring, have the directions of their valcticle, 
some extent determined. The extent of this modification, shr.; j 
it occur, will necessarily be determined by the number of the tarh, 
atoms of this type involved in the production of the new rin;; 
by the degree of strain to which those of their valencies alriac, 
engaged were subjected. 

At the present time the compounds moat easily obtainable it. 
the study of this type of cyclic condensation are these in whitj 
certain of the carbon atoms form part of six-membered ring>: li.a 
o-xylene and its derivatives, the pertKferivatives of naphtha btf 
and 2 ; 2'-derivatives of diphenyl respectively contain two, thrff 
and four such atoms. The possibility of forming rings from 
and naphthalene has been investigated frequently, but as a rein;, 
of the difliculty which formerly doubtless attended their prepao 
tion, diphenyl derivatives have received little attention. Ullmanii) 
discovery that 2:2'-ditolyl is readily obtained by the action oi 
copper powder on o iodotolueno (AnnaUti, 1904, 332, 28) U, 
removed the difficulty in this case, and, as the method proved to U 
suitable for the preparation of the compound in quantity, we vm 
encouraged to undertake a systematic investigation of the form.ii k.., 
of closed rings from it. 

In the first place, (su'-dibromo- and a)iua)V-tetrabromo-2 : f' ditolv; 
were prepared. It was found that 2:2'-ditolyl reacted vigarouih 
with bromine at 110”, and the dibromo-derivative was read!:- 
isolated. The further bromination was considerably more ililEiui!. 
and only those preparations of the tetrabromo-derivative were -u 
eessful in which the addition of the bromine extended over a pera.i 
of at least two days. 

The action of sodium on polymethyiene dibromides is well Iciii s: 
as a fruitful method for the synthesis of closed-ring compoiuids, ar, i 
was shown by Haworth and Ferkiii (Trans., 1894, 64, 599) to c;vi' 
excellent results when applied to hexamethylene dibroniide. of wlii-i. 
o»«)'-dibromo.2 ; 2'-ditolyl is a derivative. In the case of the latter 
substance, it was found that its ethereal solution readily reacted 
with sodium when the mixture was heated. The reaction to som. 
extent followed a course similar to that observed for hexanielhylfii* 
dibromide : 



OH, 

(j,H, CH, . 

CHj CH, 

\ • 

tlU 


''t'H.Hi 

Cll j{i 


Cll., 
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CH, 

■H, 'cH,Br 
L'il, CH,Br 

CH. 

I ,r tbe presence of dihydropheiiautliicm> in tlie pni.hu l wiis rea*iily 
jlipvcn by ite oxidation to plieiiaiilliraijninone. Tlio yield of 
phenauthrene derivative was not as lavouralilo as that of ei/elo- 
Insane, for there was also pnahu-eil a colourless hydrrxairbon, 
fvideiilly of high molecular weivlil, the Mature of which has not yet 
l^en determined. 

Apart front the formation of the six-!ucutbere<l ring in this case, 
this reaction has the further interest that uiu' dihromo-2 : - -ditolyl 
i, a powible intermediate protluct * in the production of dihydro- 
pbeuanthrene from o-bromohenzyl Itromide, described by Jackson 
jnd \Vhitei(.l»Hec. Chem. 18.‘‘1, 2, 383). 

By the action of sodium on c.uxu vi tetrabromo-2 ;2' diU>lyl, 
phenanthrene itself was obtained in good yield : 

O.H,-CHUr, 

C.H^-CHBr., 

It may be remarked that this synthesis of plienanthrene is the 
first in which the hydrocarbon has heeii ohlaiiictl by a series of 
reactions, all of which may be carried out at comparatively low 
temperatures. 

Attention was then directed to the isolation of compounds con- 
taining the hitherto unknown comhination of a seven-memhered 
ring with two six-memhered rings. For this purpose the preparation 
of the ketone (I) was attempted, as the researches of Biteyer and 
olherB have shown that such cyclic ketones constitute one of the 
niost convenient starting points for synthetical operations of this 
kind; 


+ 4Na 


Cll.-Oll „ 






;(;it 


:| I 2 
(1.) 

Whilst the method involving the dry distillation of the salts of 


Kx^rimeiits are in progress having for their object tin* jireparatioti of aiiotlter 
intermediate product, 2:2^-dibromodibeDzyI, in order that the behaviour 
of this compoaod may be studied. 
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dibasic acids is perhaps the most generally appUeabk in mch cs:^ 
it necessitates the use of considerable quantities of msteriaL More- 
over, the isolation of the heptanone derivative from the distillate 
might probably be difficult without some knowledge of its propertii, 
This information we have sought to gain by attempting the produc- 
tion of the compound by other means before proceeding to invest!, 
gate the conditions most suitable for its formation from 2 : 2'-dito!v!. 
uu'-dicarboxylic acid. 

2 : 2'-Ditolyl-<iiu'-dicarboxyloaitrile had been chosen as a source 
of this acid, and was prepared from (i)(o'.dibromo.2 :2'-dit<dyl in tin. 
manner described for opbenyleiiediacetonitrile by Moore and 
Thorpe (Trans., 1908, 93, 165). It was then found that tlii> 
compound could be made to undergo condensation by the methyl 
applied to « pbcTiylenediacetonitrilc by these" authors, and we turnol 
our attention to this condensation as likely to provide an easier 
means of preparing the ketone than that originally contemplated. 
The condensation, effected under the influence of sodium ethoxi<le, 
leads to tho production of I-imino-2-cyano-3 iS-diicndo-At-t-cyclo 
heptadienf * (II) : 

/ /\ 


! — ch.,-(;n . J— oil, 

I I \c:nh. 

/ .(■lI.rttN /\ -CH^ 


I 

UN 

( 11 .) 


This imitiocyaiio-rompound shows considerable stability^ ami h 
only very slowly decomposed by hot aqueous potassium hydroxide 
Its beliaviour towards cold concentrated sulphuric acid correspondc 
with that of ^-iraino-a-cyanohydrindene, and leads to the formation 


* Thf byslein i*f nonu’iiclaliire |>rojK'iK:d for tlicse coinpouuds is based on thttl 
whkli has lieon ail<i]>te<i in the case of compounds in which one benzene rin;; is 
combiiird with a scvfn-int*mberrd ring. The only ctunpmmds of this type dearril<»i 
in the Transactions (Kippingaii'l Hiinler, Trans., 1901, 79, 602) are termed phenoff/tb • 
lieptano ilcrivatlvos. The prefix “ pheiio ” seems, however, to have been generaliy 
tlincardcd in favour of “Ihmjzo-’* (compare Thiele and Schneider, Annakn^ 190^ 
369, 28i? ; Tliieh; and Weitz, ibid., 1910,377, 1 ; papers by Scholl, in the Berv hb', -u 
beiizanlhrfuie dciivjitive.s, aiul Asclniu, “ Uliemie der alicyclischen Verbindungi'n," 
1905, p. 886). Further, a.s the proposed generic name emphasises the derivation > t 
tlicso coui[»ounds from c^/oheptane, any system of numbering should comiiieiu' - 
from au atom of the sfiven-memWred ring. The choice of the particular atom i* 
cotivenU ntly rogulaled by the ordinary rides of the Geneva nomenclature. Tin 
position of the “ Ikmi/o-” nuclei in the heptamethylene ring is denoted according to 
tho same plan as that in general use for double linkings. In the case of couij'onii'b 
containing suhstitneuts in tlie six-membered rings, the numbering could be 
tinned in these rings, commencing with the carbon atom adjacent to that one 
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acid (III). 

By the Actioii ol hot dilute sulphuric acid on this conipoiiiid, the 
lifsinsd ketone, 3 S-cycloAcptorfiV/t-l onf, was obtaim-ii. 
This reaction can be explained by assuming that the iminiMompound 
U hvdrtdysed it* place to the corresponding keto-coinpoiiiid, 

and'this, as an o-ketonic acid, is decomposed by the dilute acid, with 
the loss of carbon dioxide : 


/X 


/\ 


\ 


.CH, 

i 1 

\/ 

— >■ i 

fii., ' 1 

^CO - 

/ 

■CH 

. \. 

-Cll'^ 

COjH 

\/' 

CD., 11 

(in.) 




-L’lU 


-t'H,, 


> 0 . 


These iminocompounds were not examined more closely than was 
necessary for the immediate purpose in view, but it was observed 
that they do not sliow the colour reactions with oxidising isgenta 
which are characteristic of the hydrindene derivatives described by 
Moore and Thorpe. These authors .showed that the colour in the 
case of d-iinino-o-cyanohydrindene is due to the formation of 
liis.l cyaiio-2-hydroxyindene (IV'); 

/\ 



1 

\/ 

1 

/\ 

1 

- Cll, 

^c:nii 

--(’11 

(iv.) 

> 1 

(,:N 

(V.) 


It is not improbable that the failure of the reaction in the case 
of l-imino-2*cyaao3 ; 5 dibonzo (V) is duo to 

steric causes, as it is unlikely that the carbon atom C can come 
within the sphere of action of a similar carbon atom in a second 
molecule of the compound. 

The readiness with which phenantbrene was formed from 


of the four common to two rin^ which lukcs prcocdcuco in the mimluTitiK of the 
ryrWieptane ring. 

This Bysten? of numbering is shown in the diagram f<*r the iruino-cornpound 
referred to above : 


liJ ‘1 

jb 

/V- 




CH, 

7 N 

i>c:nh. 

011^ 

I 

ON 
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■tetrabromo-2 ; 2'-ditolyt made the study of condensatu ^ 
with the corresponding dialdehyde a matter of interest. This diai.;, 
bydodiphenyl * was readily obtained from tDauj'ia'-tetrabrtHno-:; - 
ditolyl by hydrolysis with potassium oxalate in dilute alcohi I: 
solution. When submitted to the action of concentrated pota*-;.;„ 
hydroxide solution, on the lines of the Cannizzaro reaction, j 
hydroxy-acid (with its lactone) was obtained. The. acid prov&i v 
be a hjilrox.y-'l mtihyldifhcnyl-l' -carboxylic acid, and the anai -.v 
between this reaction and that which occurs with benzaldehy ! . 

shown by the formuhe ; 


0,11, -CHO 
0„H,-CHO 

0,H,-CHO 


OeHs-COjH 

0,H,'C0.jU 


The reaction is of great interest in view of the experiim nti; 
evidence adduced by Claisen {JSer., 1887, 20, 646) and by Kolin aci! 
Trantom (Trans., 1899, 75, 1155) in support of the hypothesis t!.v 
a compound (A) is formed as an intermediate product fri.ii 
bonzaldehyde : 

0,H,,-C(OHKOK)-. C,H,-(;{OH)(OK) 



A. li. 


The apjilication of this conception to the condensation of 2:2' (li. 
aldehydodiphenyl would involve either the formation of ths 
substance (B) or a series of similar reactions in which two separnu 
molecules condense, as illustrated by the reaction encountered in 
the case of terephthalaldehyde, which leads to the formation «' 
u)<i)'-dihydroxy-p-xylene, terephthalic acid, and w -hydroxy-p-toltt:c 
acid (Grimaux, “ Jahresbericht iiber die Fortschritte der Chemie. 
1876, 490). 

Actually it would seem that (B) is the intermediate product, i- : 
u-hydro.xy-'d-methyldiphcuyl-li'-carboxylic acid loses water n 


/\ 


/\ 



\^/ 

1 


1 



/\ — co' 
1 

1 1 
\/ 


1 1 

\/ 


• Since thi-i psper was written, F. Meyer has publifthed {Ber., 1911, 44. --’'t 
an account ui the prepaiatiou of tlris contpoanil from o-iodobcnzaldehy'ir. Tc- 
aldebyde was not obtained by him in the solid condition, but was characterised ty tb 
preparations of certain derivatives. The compound was first described l y r.- 
(Proc., 1811, 27, 92;. 



^f VES'MKHBERBD RIKOS FROM DERIVATIVES OK 2 : 2'-DlTOI.YL. 2107 


to 11®'* t iactone, which stands in doe* 

jt jAtionahip to (B)- By hydroij’sis this lactoiu* is rewnvoitvd into 

ihc hydroxy-acid. 

The formation of an e-lactone is so unusual that it is of interest 
ui note that, so far as we are aware, only one other case has been 
recorded in which an €-lactone is formed directly from the hydroxy- 
by loss of water. Baeyer and Seuffert (71cr.. 1S99, 32 , 3619) 
found that g^-dimethyloctan-e-oloic at-id readily forms a lactone. 
tthiUt Baeyer and Villiger prepared this and .another t-laetone, 
Sill even a ^-lactone, by the action of faro's acid on menthone, 
n-trahydrocarvone, and auberoue respi-ctively. 

The behaviour of 2 ;2'-diaIdehydiKliphenyl just described also 
.vrees with that of the o-xyleue derivative, for Thielo and Gunther 
l,ii,«alcH, 1906, 347 , 107) mention tlmt o-phthalaldebydo yields 
piiihalide by interaction with potassium hydroxide. Further, it is 
woll known that diphenic acid, like phthahe acid, reiulily yields an 
anhydride on dehydration with acetyl chloride, whereas adipic acid, 
(.[ which diphenic acid is a substitution derivative, under the same 
conditions only furnishes a small amount of anhydride, even after 
prolonged treatment (Etaix, .In/i. ('him. I'hys., 1,696, |vii|, 19, 
i'lG), also an imide of diphenic ai-hl, hut not of adipic acid, is 
knuvvii. The unusual case with which seven inemhered rings are 
lurnied in these cases supports the view that the 2 : 2' position in 
diphenyl derivatives is frequently an eilcctive ortlio position.* In 
lids connexion Tauber's observation that 2 fi'-diamiiiodipheiivl 
i-omienscs with beiisil in tlio .same manner as « diiiiiiiiicis {Ht-r., 
hS92, 25 , 3287 ; 1893, 26 , 1703) is not without interest. 

If it be assumed that two double bonds arc present in the 3:4- 
aiid ,7 : 6-positioiis rather than in the 3:8- and .9 : Ifi-positioiis of the 
ilihciizofyc/ohcptadieno molecule, and that these double bonds have 
till* usual stability associated with their presence in benzene rings, 
it may be pointed out that the strain, m B.aeyer s sense of the 
word, is not nearly so large as is usually attributed to the cyclo- 
heptane ring; for the angle between any single bond and the plane 
['f two others is 125°16h The cpcfolieptadiene ring involved in the 
present case contains four such angles, together with three of 
11)11028', amounting in all to 829oi,8'. The deficiency or total strain 
is therefore 70O32', as contrasted with 133°44' in the case of the 
-.iturated ring, and the average deviation of each of the fourteen 
'.iloticies (the two valencies of each double bond being considered 

kip-^riments are contemplated with the object of deterniining to what extent 
ihh tesemblance holds, for it may be expected that limitations will exist just as 
lli' j are known to occur in the case of the relationship between the ywri-position of 
Tiiplilhalene and the ortho-position. 
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to act togetlier ii) wch a case) becomes o°2', or rather less than tb. 
mean deviation in the eyefohexane ring. A similar c^ralati.y^ 
in the case of bensene itself reveals an average strain of 2 38'. i, 
general, the presence of such double bonds would tend to dimi,,!,:. 
the strain of rings conUining sk or more carbon atoms, and to 
increase it in the case of rings containing less than sir carbon atoit, 
The benzoin reaction was also applied to 2 : 2'-dialdehydodipheny: 
in the hope that intramolecular condensation might also take plate 
|n this case, leading to the formation of 9 : lO-dihydroxyphen 
anthreno: 


i’H,-CllO 




an^cpiiuH 

CVILCO 


C,U/C-OH 


r * I ■ 

C.H.COH 

Actually, however, it would seem that two separate molecules of 

..1 < ... A.I* c*W a trim* to Vs . . 


dialdehydodiphenyl are concerned, for, although the amorphout 
product of the reaction was too ill-dcfined to allow of iU isolation ic 
the pure condition, it showed the reactions of a benzoin. It haii 
reducing properties, and on o.\idatioii was converted into an 
o diketone, which, however, was not phenanthraquiuone. 


Experimental. 

The 2 : 2' ditolyl used in the following experiments was prepared 
according to the method described by Ullmann (Joe. cit.) by heating 
equal weights of o-iodotolucnc and copper bronze (“ Naturkupfer 
C ”) under pressure at 230®. At higher temperatures the yield, 
were not quite so good, but in all cases products of much higher 
boiling point accompanied the 2 ; 2'-dilolyl. 

aia'-Dihromo-d : 2'-i!itofy!. 

The bromination was carried out in a reflux apparatus so arranged 
that the bromine was introduced below the surface of the ditoiyl. 
There was a distinct evolution of gas at 90®, but the mixture was 
heated at 110° in order to accelerate the reaction, which, it mav 
be mentioned, took place more rapidly in sunlight than in the 
dark. After tho calculated quantity of bromine had been added, 
the heating was continued until the evolution of gas had ceased 
and the dark red liquid was transparent, the temperature beiur 
raised if necessary to 120°. Neglect of this precaution in one ca‘e 
caused a considerable diminution in the yield. The product 
kept in a vacuum desiccator over potassium hydroxide for some 
days while the dibromo-compound crystallised out. After adherieg 
oil * had been separated as completely as possible, the solid was 

• An attempt to utilise this oil for the preparation of the tetrabromo-derisatirt 
(p. 2112) wea utuucceasinl. 
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from etcetone, being obtained in large, rbombic prisms, 
melting •t 87'5“ The weight of pure product thus obtained 
.^mounted to two-thirds of the weight of ditolyl used ; 

* 0 1379gaw0'2507 COj and 0 0442 H..O. C=.49 57 ; H = 3-56. 

0 1868 „ 0-2083 AgBr. Br^47-44. 

CuHcBrj requires C=49-41; H^-3-5t); Br= 17 02 per cent. 

Action of Sodium on ua'-Oi/^roiiio ‘2 :'2' dito/ff/. 

The dibromoderivalive dissolved in dry ether was gently boiled 
with successive quantities of sodium powder until the metal was 
no longer attacked. After decantation and removal of the ether, a 
mobile oil was obtiiued, from which after some days a minute 
juantity of unchajiged dibromide sejiaraled. Beyond this, uo 
separation could be obtained, an unexpcclial result, .as dihydro- 
shenanthrene melts at 94 — 95“ (Schmidt .and Mezgor, /hr., 1907, 
W 4248). To discover if this substance had been produced, a 
portion of the oil was treated with picric acid solution in the manner 
described by these authors, arid the cliaraet eristic colour change 
from yellow to red was observed, although attempts to separate tlic 
red picrato from the excess of ))icric acid were unsuccessful. 
Eventually the yield of dihydropheiianthrcne was estimated by 
oxidising the oil with a solution of chromic acid in glacial .acetic 
acid, and found to be 2G per cent. The pheuanthraquinono after 
purification melted at 205°, answered all the well known reactions, 
and, further, was identified by analysis. (Found, C = 80'56; 
llt;3 99. Calc,, C = 80'76; H---3'88 percent.) 

During the action of sodium on the ethereal solution just 
described, the separation of a colourless, amorphous substance was 
observed. This was soluble in benzene, but resisted all attempts to 
crrstallise it, being obtained as a brittle deposit after evaporation 
of the solvent, and has not been examined further than to show 
that it is free from halogen. 

2 : V-Ditolyl-ioia'-dicarljoxylonitTile. 

The methods used in the preparation of this compound and of its 
derivatives were essentially those applied by Moore and Thorpe 
[tor. cit.) in the case of o-phenylenediacetonitrile. 

A saturated aqueous solution of potassium cyanide (5*2 grams) 
was mixed with about three times its volume of absolute alcohol. 
The mixture was heated to the boiling point, and to it finely 
powdered u(ii'-dibromo-2 ; 2'-ditolyl (12 grams) was added in small 
portions. After remaining at 50 — 60° for some hours, water was 
added to the product, and the nitrile obtained as an oil which 
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readily solidified, and, after crptallisation from alradicd, forrij^ 
rectangular blocks, melting at 77'. The yield waa about 90 p., 
cent, of the calculated amount ; 

0 16.98 gave 17 15 c.c. Nj at 15'5° and 747 mm. N»=12'04. 
C|{If,.;N 2 requires N = 12 09 per cent. 

2 : 'I'-Uiliiltjliam'-dicarboxyamide. 

This compound was prepared by allowing the solutimi of p, 
nitrile in live times its weight of concentrated sulphuric aci.l 
remain overnight. On pouring the mixture into water ami r,. 
dering the solution alkaline with ammonia, a quantity of the 
was precipitated, the weight of which was rather less than tbit i,( 
the nitrile used. This compound is only sparingly soluble it 
benzene, chloroform, or light petroleum, but dissolves readily •« 
alcohol, from which it separates in clusters of fine needles, ineltioj 
at 210— 211": 

O llfi'd gaveO 3800 CO., and 0 0810 H-.O, C = 7r37; H = 6i9. 

0-1280 „ 12-1 c.c. N. at 2.V’ and 752 mm. N=: 10-67. 

rctpiires C -71-64; H =5-97 ; N = 10-45 per cent, 

2 : -dicarboxylic Acid. 

The hydroly.sis of the amide just de-scribed was effected by boilisj 
it with 10 per cent, potassium hydroxide solution until the eTolnt)..r 
of ammonia, which was only slow, had ceased. After acidificatioE, 
the product -was repeatedly extracted with ether, and, after retnovi 
of the ether, crystallised from water. i-.li-Diudyl-ma'-dicndmi'i.f 
acid crystallises in prisms, melting at 152": 

0-1438 gave 0 3750 CO. and 0-0698 H.O. C = 71-17; H--.V-23 
C,jH,<0, requires 0 = 7112; H = 5-22 per cent. 


\-Imino-2-cyano-Z : b.dibenzo-bA ^-cycAohcptadicne. 

To prepare the imino^ompound a solution of 2 ; 2'-ditoly|.»o • 
dicarboxylonitrile in four times it» -weight of absolute alcohol wai 
boiled with a small amount of sodium ethoxide for one hour is » 
current of hydrogen. After about half an hour the imino-coti 
pound began to separate from the hot solution in colourless, pm 
matic crystals, and the yield amounted to over 80 per cent, of tin", 
calculated. The product melted at 189° : 

0- 1 179 gave 0-3562 COj and 0-0586 HjO. C=82-4; H = 5 53. 

0-1336 „ 0-4034 CO 2 „ 0-0634 HjO. 0= 82-25; H=6-2?. 

0-1988 ,. 20-4 C.C. K at 23° and 754 mm. N = ll-72. 

CijH.jNo requires c'=82-76; H=6-17; N = 12-07 per cent. 
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tlii* compound does not give a colour reaction with concen- 
rated lulphurie acid or with alcoholic potassium hydroxide, it 
>ht bo expected that no advantage would result from the main- 
nance of an oxygen-free atmosphere during the preparation, but 
txperience show^ that better reaulta were always obtained when 
bvdrogen waa used. 

Ammonia was evolved only slowly when the imino-compound was 
boiled with 20 per cent, potassium hydroxide solution, and the 
decomposition was not complete even after two days. 

l./m«no-3 : b-^ibemo i^-^-cjcloheptadienr ^-carhonjlie Acid. 

A solution of l-imino-2-cyano3 ra-dibenzo-i* ‘-cyclobeptadiene 
4 grams) in cold sulphuric acid (40 c.c.) was left overnight, and 
hen poured on to ice. After some time the precipitate was col- 
ccted and found to be completely soluble in sodium hydroxide 
elution. The acid was therefore free from amide, and, after repre- 
•ipitation, was crystallised from dilute alcohol. It formed colourless 
Qcedlcs, melting at 180® : 

01910 gave 0-5328 COj and 0 0890 HjO. C=76 08; H = 518. 
0-2l"2 „ ll'O c.c. N. at 29® and 759 mm. N-5-68. 
CijHijOsNj requires C = 76-49; H = 518; N=^5’58 per cent. 


3 ; 5-Z))6«njo-A’'®-cycloAep<adic»-l-onc. 

A mixture of l-imino-3 :5-dibenzo-A®'5-cycioheptadieno-2-carb- 
oxvlic acid (3 grams) with 50 per cent, sulphuric acid (100 grams) 
was boiled in a reflux apparatus until all the solid had disappeared, 

change which waa complete after about one and a-balf hours. By 
jeitraction with ether the ketone was isolated, being obtained as an 
bil, which completely solidified after some time. It separated from 
llcoholic solution in large, faintly yellow, hexagonal crystals, melt- 
ing at 78 — 79°, but if isolated from the acid liquid by distillation 
with steam it is colourless. The yield w-as 80 per cent, of that 
calculated : 

01054 gave 0'3342 COj and 0 0568 H^O. C = 8G-55; n = 5'99. 

CisHjjO requires C=86-54; H = 5-77 per cent. 

I The oxivic crystaliises in needles from dilute alcohol, and melts 
^ 189®. For analysis it was dried at 130°; 

0-2688 gave 16-2 c.c. N2 at 27° and 750-5 mm. N = 6 68. 

CijHijCN requires N = G-27 per cent. 


6 T 


VOU XCIX. 
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uHaai <• ■TelTabriimo-‘l : 2'-ditolyt. 

The bromiualion of 2;2'-ditolyl wa« carried out in ito earhe- 
ttagee at 110°, tbe temperature being gradually raised to 140°, 
alxrat 10 per cent, more than Uie calculated quantity of bromist 
was used. Experiments in vhich all the bromine was added in t!i> 
course of one day repeatedly failed to give more than a minute 
proportion of the tetrabromo-derivative, but by arranging that tW 
addition extended over more than two days a quantity of tie 
tetrabromo-derivative, rather less in weight than the ditolyl 
was obtained. If tbe bromination had been properly conducted, tb- 
dark-coloured oil immediately became very viscous when pouren 
into a dish, but did not crystallise when kept over potassium 
hydroxide in a desiccator. The mass set solid when it was treated 
with a little w.irta light petroleum, and was then crystallised from 
this solvent. The tetrabromo-derivative resemblee the dibronio 
derivative in crystalline form, and melts at 138°: 

0T612 gave 0-2015 COj and 0 0302 H^O. C=3410; H = b; 08. 

CijHioBrj requires C = 33'75; H = 2 02 per cent. 


Action uf Siidium on iiiuu/<ai-Tctrabromo-2 :2’-ditol]/l. 

The reaction was carried out in the same manner as in the case 
of the dibromo-derivative. The ethereal solution from 10 grams of 
the tetrabromo-derivative gave 2-4 grams of crude phenanthrtiic 
(m. p. 98°). By crystallisation from 70 per cent, alcohol, the hydtiv 
carbon was obtained in white leaflets (Found, C = 94-15; H — 6'0:.i. 
Calc., 0 = 9434; 11 = 5-66 percent.), from which, for purposes of 
identi§cation, tbe picrate (yellow needles, m. p. 143°) was prepared 


2 ; 2'-DiaUlehydodiphenyl. 

When (uiuiu'oi -tetrabromo-2 : 2'-ditolyl is heated at 130° with 
sulphuric acid, partial carbonisation instead of the expected hydro 
lysis takes place, accompanied by evolution of bromine, hydrogen 
bromide, and sulphur dioxide, a considerable amount of the tetri- 
bromo-derivative being recovered unchanged. Recourse was there 
fore had to the method of hydrolysis described by Thiele and 
Gunther {Annalen, 1906, 847 , 107) for the preparation of 
o-phthalaldehyde from o-xylylene tetrabromide. Ten grams of 
uuti'<u’.tetrabromo-2 : 2'-ditolyl were heated in a reflux apparatus 
on the water-bath with 20 grams of potassium oxalate and 200 c.c. 
of 50 per cent alcohol. The substance had dissolved completely 
after forty hours’ boiling, and the pale yellow solution was then 
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added to t»ice its volume of water. The aldehyde separated after 
some hours, the yield amounting to that calculateri. 

The aldehyde is best puriCed by adding light petroleum (b. p. 
4,1—60°) to its solution in ether, and is thus obtained in leaflets, 
wlourlees when pure, but frequently slightly yellow, and melt- 
ing at 62°. It can also be crystallised from light petroleum 
^b. p. 60—^0°), but the process of solution is accompanied by the 
formation of a considerable amount of oily matter : 

0 0972 gave 0 2860 CO, and 0 0428 HjO. C = 80 2u ; H=4'89. 

CmHioOj requires 0 = 79 98; H = 4 80 per cent. 

The phtnyittydruzont crystallises in rectangular' prisms from 
ilcohol, and when exposed to light changes iii colour from a light 
yellow to a bright red : 

0 1424 gave 16'2 c.c. Nj at 26° and 756 mm. N ; 1317. 

0 1528 „ 16'8 c.c. Nj „ 26° „ 756 mm. N = 12'73. 
CjeH22N4,C3Hj-OH requires N = 12 88 per cent, 

Action of Fotastium Uydruxuh on 2:‘1’-Dialdi:hijdudiphenyl. 

Two grams of the finely powdered aldehyde were well shaken with 
a cold solution of 20 grams of polassiutn hydroxide in 14 c.c. of 
water until an emulsion had been formed. After twenty-four hours 
lie mixture was diluted and repeatedly extracted with ether in 
order to remove any colouring matter due to impufity in the 
aldehyde. The solution was then cooled and acidified. After a 
,i»rt time the precipitate (1'9 grams) was collected, and roughly 
rfparatcd into its components by treatment with ammonia solution. 

The undissolved portion, purified by crystallisation from dilute, 
licohoi, was obtained in elongated prisms, melting at 132°. From 
ibsolute alcohol it crystallised in diamond-shaped prisms: 
u 1270 gave 0 3708 CO, and 0 0550 HjO. C = 79'63; 1I=4'8I. 
U0714 .. 0-2080 COj „ 00308 HjO. 0 = 79-45; H = 4-7. 

requires C = 80'00; H = 4-76 per cent. 

The portion soluble in ammonia was re-precipitated by acid, 
Slid purified by repeated crystallisation from a mixture of ether 
iiid light petroleum (b. p. 40—60°), in the latter of which solvents 
is sparingly soluble. It separated in small, well-defined^ prismatic 
rvitals, which melted at 146°: 

'7'1348 gave 0 3654 COj and 0 0636 UjO. 0=73 93 ; 11 = 5 24. 

C14HJ2O3 requires C-= 73-68; H=5-26 per cent. 

The composition of the two substances thus pointed to the exist 
loce of a relationship between them of lactone to hydroxy-acid, 
cid their intimate connexion was further illustrated by the conver- 
siw of the former substance into the latter through the agency 

6 Y 2 
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of potaatinm hydroxide solntion, and by the obaervatiwi that tt- 
acid aubrtance loet the elemenU of water at 110° and paased in,,, 
the non-acid product. 

In conclusion, the authors desire to express their thanks •, 
Professor Wynne for much encouragement and advice during tL, 
course of this work. 

Thi UNiviea>iiiT, 

SlIKfTlEMJ- 


i]Gl.L.—Synthetical Experiments in the Group of the 
isoQuinoline Alkaloids. Part II. The (J,,),. 
stitutioTL of the Gondensation Products ef 
Cutarnine and the Condensation of Cotandhe 
with Aliphatic and Aromatic Nitro-compounds. 

By UnwAKD Hope and Robert Robinson. 

The peculiar reactivity of coUrnine towards nitro-compounds wj, 
first observed in the case of the condensation of this substance wiii, 
nitromeconino (Hope and Robinson, Proc., 1910, 26, 228), wherel; 
nitrognoscopine (nitro-r-narcotine) resulted, and in Part I. of thii 
invesUgation an account has been given of a closely related teacliaa, 
namely, that resulting in the production of snhydrocotamineo 
nitrophthalide (this voL, p. 1153). By elimination of the nitre 
group this substance was converted into anhydrocotarninephthaliil^ 
which may also be called dedimethoxygnoecopine, and the method 
of synthesis of alkaloids of the tioquinoline group which was thta 
indicated appeared to be worthy of a detailed examination. 

The object of the present communication is to place on record 
the preparation of a number of compounds derived from cotaraine 
by condensation in the main with nitrotoluenes, and some of thesf, 
and also the condensation product with nitromethane, we propos. 
to examine further, especially with a view to their conversion into 
bases free from nitro-groups allied in constitution to the natura..^ 
occurring Hoquinoline alkaloids. 

Cotarnine condenses with particular readiness with nitromethane, 
and the product is a crystalline base, anhydrocotaminenitromethatx. 
to which we ascribe the constitution : 


CH. 


CH 

Ah, 


MeO 




CH, 
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IK TBE 

AltlK>agl> there cen be no doabt that the substance is homo- 

neons, two distinct metbiodidea are obtained by the action of 
methyl iodide; the one produced in larger amount is probably the 
normal roethiodide, whilst the other, a bright yellow substance, 
fields trimethylamine on treatment with alkali, a fact which in 
conjunction with analytical data indicates it as possessing the 

constituUon. ^HiCH-NO, 

Kitroethsne also yields a condensation product with cotamine, 
but it has only been isolated in the form of its methiodide, whilst 
tbe other nitro-paraffins, such as the two nitropropanea and 
nitropentane, apparently react with great difficulty. 

A series of nitrobenzylhydrocotamines is produced by the 
condensation of cotarnine with nitrotoluenes. 

The mononitro-compounde are obtained in moderate yield by the 
condensation of cotamine with o- or j>-nitrotoluene in the presence 
of sodium ethoxide in alcoholic solution. They are stable bases not 
decomposed on boiling with glacial acetic acid. 

The dinitrcscompounds are produced in almost quantitative yield 
by boiling an alcoholic solution of cotarnine and dinitrotoluene. 
2:4; 6 -Trinitrotoluene on suspension in a cold alcoholic solution of 
cotamine yields the theoretical amount of anhydrocot amine- 
2:i:6-tnnitrutoiuene, the reaction being complete in a few seconds. 
Trinitro-m-xylene is less reactive, and cotarnine residues attach to 
both methyl groups, whilst with trinitromesitylene an even more 
sluggish reaction is observed, and the product is dianhydrodicotar- 
iiinetrimlromeiitylene. 

All these condensations occur in accordance with the following 
scheme, in which the case of 2 : 4 -dinitrotoluene is represented, and 
the intermediate phases, referred to later, are omitted ; 

MeO CH 


‘^X/X/^ 

UH, 


NO, 


/\ 

I ' 

\ 




NO, 


CHj if 
MeO OH 
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The cyclic constitution Msigncd to these condensation produ^ 
b jLtmed in this particular instance by the resulta obtam.d . 
examining the exhaustive melhylation of the b^. 

A„hydrorolamint-1A-dinilrotoluene mtthwdtde W J^^s, , 

conversion into the melhocbloride treatment tr- 

Tnl (II), «hi<=h in turn yields a mcthM. The hydrn.^., 

n , corresnonding with this salt possesses considerable stih.l.,, 

rtimethylam^ine and thf neutral substance (IV) ^ The const.tuti* 
of this final product was proved by ite synthesis from cotamone ani 
2:4 diriitrotoluenc (sec p 2131) : 


(:.H,(NO,), 

(;h, 


^CH 




([■) 


^ch:<';h-c,h,(NO,), 

C,H„03<.f,H^,CHj-NMe3-0H 


^ . ^ch:ch-c,h,(K0a 

( 11 .) 

^ch:ch-c.h,(N0,i, 


(III.) 


(IV.) 


The alternative view of the constitution of anhydrocolarnin-. 

2 ; 4 -dinitrotoluene, namely : 

CH2:0j:C,H(<)Me)<pH’?(^^.*l}HMe 
is clearly proved to be incorrect, since the methiodide of the l.af. 
correctly represented by the structure (I) is a quite different^, 
stance from the hydriodide of the stilbene derivative (II). Th.,- 
can be little doubt that the condensation products of cotarn.ce 
with other nitrotoluencs are also derivatives of benzylbydrocotar 

"'i*t is a matter of considerable interest that the bas^ pr^ucri 
from cotarnine and di- or tri-nitrocompounds are readily decorr. 
posed on boiling with glacial acetic acid, the original comFcrr,. 
Ling regenerated by the addition of a molecule of water. T.. 
hvdrolysfs can also be effected by alcoholic pota^ium hgroi . 
„i.d is probably not due to the intermediate formation o the p ^ 
chain substance (A), since the base (II) is not apprecia y ^ 
when boiled for an hour with acetic acid. The simpl^t sch , 
which represente the decompoeition is the reverse of that formu 
for the synthesis, but it may well be that the ^ 

group -ClI,- to migrate to the nitrogen, a process which it is ci ^ 
would be a't once followed by the formation of a cotarninium 
and a dinit»,*otolueiie. 
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}ltchai>i*nt of tht Condenmtion Srartions of Colarnine and 
other Pitttdo-hattt. 

Pr. Li^worth has suggested to the authors an explanation of the 
condensation of aldehydes and methylene compounds in the presence 
of a secondary base (Knoevenagel reaction), which may be 
represented as follows: 


R-CHO 


R-CH(OH)-N<^}^ 

(a.) 


■(*>.) 

r.ch:n<^|{; 


R.CH:N<^}j[ 

6h 


X 

(t) 


(A.) 

R-CH-N<^ji or 


R-CH + NH<3!t 

11 

0 


CH 



/\ 


X Y 

X Y 

(<). 


(/.) 


In the first stage tree aldehyde (or ketone) and dialkylamine unite 
to form the carbinol (i), which is probably in all cases in equili- 
brium with the ammonium hydroxide (c). In ionising solvents, the 
equilibrium is naturally displaced in favour of this latter form. 

The positive ion of (c) can unite with the negative residue of a 
substance H’X, where X is any group such as ’CN, •CH2‘N02, 
•CH2'C,H3(N02)2, •CH(CO;Et) 2 , -CHj-COPh, etc., and so produces 
the complex (d), which is very unstable, and changes to («). When 
X is 'CN this represents the final stage, but in those cases where 
the substance H'X contains a reactive methylene group, that is, 
CHj'X and CH 2 XY, the further change to (/), with reproduction 
of the secondary base, occurs. 

Finally, this unsaturated substance may add on another molecule 
of CH 2 XY, a reaction completely analogous to the addition of ethyl 
sodiomalonate to oiS-unsaturated esters. 

It is unnecessary to dilate on the probability of the above explana- 
tion, or to adduce specific chemical analogies for the various stages, 
but it may be stated that chemical literature contains experimental 
evidence for each of the changes involved. The spectroscopic 
investigations of Dobbie, Lauder, and Tinkler (Trans., 1903, 86, 
598) have clearly shown that cotamine is an equilibrium mixture 
of carbinol (o) and ammonium hydroxide (|3), the latter predomin- 
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ating in aIccAolic lolation, whilst evidence for the open-chsi. 
aldebyde-imine strnctnre ia entirelj lacking;, 




CH,:0,;C,H(0Me)<®| . 

(«•) ’ ’ 


The proved (0) structure of cotsmine in alcoholic solution cori-e. 
tponde with (c) in Lapworth’s explanation of the Knoevenaje; 
reaction, and the products of condensation with substances of 
type H'X have been shown (see above) to possess a hydrocotarii;- - 
constitution, and to correspond therefore with (e). This explanation 
is consequently very simple in its application to the reactions o’ 
cotamine,* requiring but one intermediate phase. The chanjt 
(e) to (J) does not occur in the case of the majority of the condensa- 
tion products of cotamine, and the only example in which »» 
suspect it is that of the condensation with dinitrophenylacetic aut 
(p. 2132), and even in this instance the evidence is very ineonclusiv? 

With hydrocotarnine compounds the change in question u 
represented as follows : 

HjX 

If 


/\cH,-CH,-NHMe 

The probable reason for the fact that unsaturated substances d 
this type are not produced must be sought in the stability of the 
ring structure. 

On the basis of the above hypothesis, cotamine, and, indeed, a: 
pseudo-bases, should condense with any substance which is capahlt 
of giving rise to a negative ion, unless the reaction is stericallv 
hindered, or is in opposition to the laws of thermodynamics. Various 
considerations will, however, affect the stage which the resultjus 
product reaches ; thus, for example, with acids there is very little 
or no tendency for the acid radicle to migrate to carbon. Acid 
amides and imides are probably partly ionised in solution, and 
should therefore condense with cotamine. In point of fact a number 
of substances described as molecular compounds of cotamine and 
amides and imides have recently been produced (Knoll 4 Co. 

* Cotamine is takes throughont this discussion as an sxample, bat the obserri- 
tione are intended to applv to all pseudo-bases where there is a possibility ei 
migration of groups from the nitrogen to carbon. 


XMe 

Clf., 


OH, 


YCHICHX 
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p g .p. 232785). We have examined one of them, namely, that 
from cotamine and phthalimide, and our analysis proves that tlie 
lubstanco i* anhydrocotaminephthalimide, loss of water having 
xcuned. Although this compound is immediately deemnposed by 
icid* **1^ production of cotarninium salts and phthalimide, 
ice regard it « analogous to ethoxyhydrocotarnine, that is, as 
ehthaloylaminohydrocotarnine. 

In those cases where an agent has been found necessary to effect 
the condensation of a pseudo-base with a third substance, this agent 
can have no effect on the base, except to suppress its ionisation and 
so hinder the reaction. The agent facilitates the condensation by 
enabling the third substance, most probably a feeble pseudo-acid, 
to give rise to a negative ion. The condensation of colarnine with 
or p-nitrotoluene in the presence of sodium othoxide (sec p. 2123) 
probably belongs to this category. 

In conclusion, it may be mentioned that the action of m.agnesium 
alkyl haloids on cotarnine and other pseudo-bases must probably be 
explained by a similar idea, which is expressed in the following 
scheme : 

Me 

CH Me OH OH 

OH Mgl \/'^NMe., \/\l;)Me 

,-v/ch; • 

CH, tJH, CH, 

OH-Mgl 

Experimental. 


Anhydrocolarninenitromethartt, 

CH,-NO., 


CH2:0,:CsH(0Me)< 


CH-NMe 

CH,-CH, 


This substance is prepared with great facility according to the 
following method: 

A solution of cotamine (20 grams) in ethyl alcohol (40 c.c.) is 
mixed with nitromethane (15 grams), when the temperature rises, 
and in about half a minute the condensation product crystallises 
from the liquid. After remaining an hour at the room temperature, 
the crystals are separated and washed with alcohol, a further 
quantity being obtained from the mother liquors on standing for 
a few days. The substance is readily soluble in boiling ethyl 
alcohol, and crystallises on cooling in fine, colourless prisms, melting 
at 129° . On analysis of a specimen dried in a vacuum : 
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0 U91 gave 0 2441 COjsnd 0 0588 HjO. 0=55 8; H=5-6. 

CijH,,OjNj requires C = 55’7; H = 5'7 per cenL 
A characteristic property of the lubatance is the fmastion of j 
very sparingly soluble hydrochloride. This crystallises in neci'f, 
and can be dissolved in a large excess of water. No trace of 
benzoyl derivative could be isolated, whether the benioylation 
carried out with benzoyl chloride iu aqueous alkaline or pyridij, 
solution. 

Pierate : — The base was dissolved in acetic acid, and the solutiw 
diluted with water and treated with picric acid. The yellow precjp. 
tate was collected, and crystallised from a mixture of methyl ptjjj 
ketone and ethyl alcohol. Long, bright yellow, slender needles 
obtained, which melted at 136 — 137°. On analysis the substas,. 
exploded with violence in the tube, so that a high result was alvi,, 
obtained in a nitrogen determination. 


Antinn of Methyl lodiHe on Anhydroeotamineniiromethonr. 


The finely powdered substance was boiled with an excess of 
methyl iodide, when the colourless crystals were gradually replamj 
by a yellow gum. After three hours this transformation 
complete, and the methyl iodide was removed by distillation. Tl- 
gummy residue was completely dissolved in boiling methyl alcohn', 
and the deep yellow solution allowed to cool. A quantity of intensslr 
yellow crystals separated, and these were collected and recrystallne^ 
from methyl alcohol. The melting point of this methiodide 
229°. A specimen that had been recrystallised five times was dne; 
in a vacuum, and analysed: 

0T381 gave 0-2125 COj and 00655 .HjO. C = 4T9; H=5-3 
0-1178 „ 0 1800 CO, „ 00560 HjO. C=4T7;H = 5 3 
0-1221 „ 0-0659 Agi. 1 = 29-2. 

CijHjjOjNjI requires C=4T3; H = 4-8; 1 = 29-1 per cent. 
These results show that this substance is probably a mefiy.' 
anhydrocoiarninenitromethane methiodide, and has the constits 
tion: 


Proof of the correctness of this view is afforded by the examini 
tion of the products of its decomposition with alkalis. Ife 
methiodide was converted into the corresponding methochloride a 
the usual way by heating with silver chloride in aqueous solutiot 
and on the addition of potassium hydroxide, trimethylamine xu 
very readily evolved. The solution was distilled, the disfilisi* 
aci^fied with hydrochloric acid, concentrated, and treated 



fs THB OSOOP or THE IbOQniNOUME ALKALOias. PART II. 2121 

piitinic chloride, when a platinichloride was obtained, which melted 
,t 238 — 239®, and possessed aU the characteristics of trimethylamine 
platinichloride. "We wore unable to isolate the neutral decomposi- 
[ion product. 

When the methiodido melting at 229° had been separated from 
be mrthyl-alcoholic mother liquor, another substance began to 
rrystallise. It was at once obvious that this was a second meth- 
odide, since it was only pale yellow in colour, and bad a character- 
Stic property of absorbing water of crystallisation. The subsUnco 
ras purified by many crystallisations from methyl alcohol, and was 
ibtained in almost colourless, prismatic needles, which lose solvent 
)f crystallisation at 110—115°, and then melt .at 199°. The analvti- 
al results for this aubstence were unsatisfactory, since it loses some 
if ita solvent of crystallisation on drying in the air. In order to 
ibtain the percentage of iodine in the dry substence, determinations 
if the loss on heating and of the iodine were made with the same 
lirdried specimen : 

0-7882 lost, at 120°, 0 0180 solvent. CHjO = 2'3 per cent. 

0-1253 gave 0 0681 Agl. I = .30 0 (calculated for anhydrous 
substance). 

CnHjaOjN,! requires I -- 30 0 per cent. 

When a little of the substance is ground up with water, it swells 
ip and becomes a mass of pale yellow needles. It was recrystallised 
rom water, dried in air, and the loss on heating determined ; 

0 9774 lost 0-0516 HjO. HsO=5-2. 

requires H20=4-l per cent. 

The substance melted at 105—115°, then re solidified, and melted 
it 196—198°. On decomposition of this methiodide with alkali 
iractically no volatile base was obtAined ; it gave the merest trace 
if a platinichloride, melting at 228°. 

All the above observations are in agreement with the hypothesis 
hat this second methiodide is the normal methiodide of anhydro- 
otarninenitromethane. It can be represented by either of the 
ollowing formulae, but we prefer the first, and regard the produc- 
ion of the yellow methiodide as occurring by the opening of the 
•oquinoline ring ; 

(jlHj-NOj 

C,H,0, 

(I-) ' ’ (11.) 

Furtoer experiments have been made, and will he made, on this 
lase, in respect, for example, of its reduction products, hut it is 
ioped that they will form the subject-matter of a future communi- 


CH-NMe,l 


p H n 
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cation. In tne meantime we have repreeented the wbaUnce a, ; 
derivative of hydrocotarnine, the chief argumenta in favonr of tl:, 
view being iU lack of visible colour and the formation of a nornu 

methiodide. 


A nhydrocotaminenitroctKant Mtthiodide, 

CH.CHNO, 

Cotarniue (b grams) was dissolved in alcohol, and the solutio. 
boiled for ten minutes with nitroethane (1'9 grams). On evapf-ra; 
ine a portion of the solution, a gummy residue was obtained, as; 
this could not be induced to crystallise. That a condensation had 
occurred was proved by the following experiments. In the Ars 
place a solution of the gum in dilute hydrochloric acid gave, os 
addition of picric acid, a bright yellow precipitate of a picrai. 
which crystallised from acetone in greenish-yellow pnsms, meltinj 

JJ 4 Ugo. This could not be cotamine picrate, and was there 

fore the picrate of a condensation product. The main portion m 
the gum was treated with boiling methyl iodide, when a methiiylid. 
was produced, and became solid in contact with cold methyl alcoht.; 
After separation, the substance was crysUllised from methyl alcohoi, 
and was obtained in pale yellow, rectangular plates, melting ani 
decomposing, with slight previous darkening, at 216—218'’. Tha 
melting point led us to su-spect that the substance was cotemmethinr 
methiodide, which melts at 217—219°; but a careful comparisor, 
of the two substances clearly proved that this was not the cas^- 
also, an intimate mixture of these methiodidee melted at 196— 2i«> 
On analysis of a specimen dried in a vacuum ; 

0'1409 gave 0 0766 Agl. I = 29'4. 

CisHjjOjNjI requires 1 = 291 per cent. 

Since in the case of anhydrocotarninenitroethane only one racth 
iodide is isolated, it probably corresponds with the simple methiodid 
of anbydrocotarninenitrometbane, a supposition which is in sgra 
ment with its pale yellow colour and its percentage of iodine. Th 
constitution of the substance is probably correctly represented a 
the head of the section, but it is impossible to be sure of this unli 
the products of its decomposition by alkalis are examined. .4 
volatile base is produced in only very small quantities in tin- 
reaction. 
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AnAydrceo/arnirir-2-nitrotoiuenr 
/ \ 

I .NO. 

V'' 

OHj 


A condensation can be effected between ooUruine and o-nitro- 
toluene in the absence of any coiulensatiou agent, but the process 
is slow, and results in a small yield of the desired product. The 
use of sodium ethoxide was found to have a large effect in facilitat- 
ing the preparation of this substance, and the following were the 
conditions employed : 

A solution of sodium ethoxide gram of sodium) in alcohol 
(50 c.c.) was added to a mixture of cotarninc (5 grams) and o uitro- 
toluene (10 grams), and the liquid was then kept in the cold for 
iweuty-four hours. The yellow solution was then treated with 
dilute hydrochloric acid, and extracted with ether to remove the 
isressof nitrotoluene. The aqueous layer was separated, and, after 
saturating with sodium acetate, agaiu extracted with ether, lii 
this way the condensation product is separated from cotarninc, 
because the latter is not liberated from its salts by sodium acetate. 

The pale yellow ethereal solution was washed with water, dried 
with potassium carbonate, and distilled, leaving a viscid, yellow oil, 
which could not be induced to crystallise. It was dissolved in 
alcohol, and treated with a solution of picric acid in the same 
solveut, when after a short time a very sparingly soluble picrate 
crystallised from the solution in intense yellow prisms. The sub- 
stance so obtained was quite pure, as the following analysis indicates, 
and very litUe is to be gained by the crystallisation of this picrate,’ 
.Miice the only solvent in which it is sufficiently soluble for the 
purpose is acetic acid, and a certain amount of decomposition 
iiisues. A specimen of this derivative was later prepared from the 
pure base, and found to melt at 203 — 205° : 

0T275 gave 12-7 c.c. N. at 14° and 752 ram. N=.-ll-5. 

CyHjjOijNj requires N = ll-9 per cent 

The picrate was then decomposed by very dilute sodium 
hydroxide, whilst the base produced was simultaneously extracted 
with ether. This process was accomplished in a very much shorter 
tune when the alkali was repeatedly changed. In any ease, the 
d decompose, especially by ammonia or potassium 



2124 HOPE AHD ROBISSOS ; StKTHETlCAL EXPEKIMENTB 

The ethereal aolution of anhydrocotormn^2-mtr<.Wuene 
-aahed with water, dried with poUanum cwboD^, diBluiei 
^Trealdue now became «>lid on acratehing the -d* 
ine vesiel and the aubatance waa twice recrystalliaed from not to; 
mLh methyl alcohol. It waa so obtained in pale yeUow prts,^ 

“on”^tlya^ of aapecimen dried in a vacuum over anlphnric acid 
0 1233 gave 0'2891 CO. and 0 0650 H.O. C=63-8; H-5-8. 

C’ljHjoOjNj requirea C = 64 0; H = 5-6 percent. 

This compound ia readily aoluble in ethyl alcohol or ether, „,or, 
aoaringly ao in methyl alcohol or light petrole^; from a 
Xtion in the latter solvent it is deposited m flat pnsma. 

are all but colourlesa. j _ * „■ 

The hydrochloride is sparingly soluble m water and crysUhice 
ia perfectly colourlesa micrceprisms of rather indefinite shape, «U 
ihe aolution of the base in concentrated hydrochloric acid is d.lutei. 
The double salts, for example, the platinichlonde, aunchloride, sci 
mercurichloride, are very sparingly soluble amorphous P^cjP'lAta 
The substance dissolves readily m dUute sulphuric acid, but th 
sulphate soon crystallises from the solution, and consists of colour..., 

'“wL^rw^tTrolution of the hydrochloride is treated with ziu: 
reduction readily occurs, and the pale yellow liquid resu tmg or. 
the addition of sodium nitrite contains a 

yields intense red azo-dyes with ^ naphthol and R-salt in alk., ■ 

'“'itr of interest to note that this base is not decomposed 1; 
boiling with acetic acid, and in this respect it differs from ih. 
dinitro-derivatives shortly to be described. 

^nhydrucotuniine-initrotohiene, 

CH/C,H,-NOj 
^CH-NMe . 

The experience gained in dealing with the foregoing substa,.cr 
was applied in condensing cotarmne with y-nitrotoluene, .im , 
was found that the reaction was impracticably slow without 

'“^™ure®ofcotarnine (10 grams), jxnRrotoluene (15 
and alcoliol (100 c.c. containing sodium ethoxide from gr ^ 
sodium) gently warmed until a clear solulnon waa 
and then allowed to remain without further heatmg for a day 
liquid was diluted with water, acidified with hydrochlonc acii , 
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by filtrition from the anrhAngvd jmitrotoluene. The 
iddition ot »iniDt«ia to the filtrate produced a milky solution, from 
thich a quantity of a crystalline substance gradually separated, 
fliij was ctdlected, and crystallised, first from methyl, and then 
rom ethyl alwAoL 

On analysis of a specimen dried in a vacuum over sulphuric acid : 

01331 gave O SIM CO, and 0 0711 H,0. 0^ 64 3; H = 5-9. 
C.A«0 sN, requires C = G4‘0; H = 5'6 per cent. 

inhj/drocotamine-i-nilrololuene is readily soluble in boiling ethyl 
dcohol, but sparingly so in the cold, and separates in aggregates 
)f leaf-shaped crystals. It melts at 121 — 122°, without decomposi- 
jon. Although it is a pale yellow substance, it forms colourless 
alts, of which the hydrochloride and sulphate are sparingly soluble 
n water, the former crystallising from a hot aqueous solution in 
glistening, elongated prisms. The platiuicliluride i.s an amorphous 
precipitate, which changes to yellow needles on boiling the solution. 
A ficrate very sparingly soluble in alcohol is produced in canary- 
fellow prisms when picric acid is added to a hot alcoholic solution 
of the base. This derivative melts at 188 — 190°. 

The observations on the stability in boiling acetic acid and on 
(be formation of aso-dyes that were made with anhydrocotarnine- 
^'■oitrotoluene (see above), apply also to anhydrocotarnine-4-nitro- 
tolaene. 

Utlhyl Anhydrocotarnine-o-mlro-’f-tohinle, 


NO, 

CH,:Oj:aH{OMe)-Cll-ClljC^ ^COjMe. 
CHj-ClIj-N.Me ^ 

! ' Methyl o-nitro^p-toluate is mentioned by Noad {Annoh.n, 1847, 
3, 297), who describes it as a crystalline substance. We have 
repsred it by boiling o-nitro-p-toluic acid with 5 per cent, niothyl- 
Icoholic sulphuric acid for half an hour. The ester crystallises well 
tom methyl alcohol in long, colourless needles, and melts .sharply at 
1 °: 

01130 gave 0 2282 CO, and 0 0478 11,0. C = 551; H — 4 7. 

C^HjOjN requires C=55'4; H — 4 6 per cent. 

Although it is a mononitrotoluene derivative, the negative effect 
if the carbomethoxy-group is so great that the condensation with 
otaraine can be accomplished without the use of sodium ethoxide. 
n carrying out this reaction a solution of methyl o-nitro-p-toluate 
10 grams) and coternine (10 grams) in methyl alcohol (65 c.c.) 
'ss boiled for three hours. The solution was then cooled, and 
llowed to remiun in the icechest overnight. The substance 
rsduslly crystallised from the yellowish-brown liquid, and very 
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Utile o{ the base remained in the mother Uqnor. II eras coUectoj 
washed with metbjt alcohol, dried, and ciyataUiaed h; adding 
methyl alcohol, in which it is very sparingly soluble, to its satuiatui 
solution in boiling methyl ethyl ketone. Almost colonrlcsa, prisniajjj 
crystals were obtained, and alter recrystallisatiou melted at U6-' 

0 1500 gave 0 3360 COj and 0 0741 H.O. C=611; H = 5 d. 

requires (' = C0'9; H=:5'3 per cent. 

The substance yields readily soluble salts with mineral acids, ao.i 
the usual not very characteristic, sparingly soluble double salte, ; 
is not changed on boiling with glacial acetic acid for a short tj.;,; 
The picrate is obtained in canary-yellow prisms, melting j 
163 — 170^, by adding a methyl-alcohoUc solution of picric acid to 
solution of the base in methyl ethyl ketone. 

When the base is boiled with alcoholic potassium hydroxide . 
gradually dissolves, and is not reprecipitated on the addition o 
water. That the ester has been hydrolysed in a normal maiine 
is proved by the fact that on the addition of hydrochloric acid at; 
aqueous picric acid to the solution a bright yellow picrate is precipi 
tated. This can be rccrystallised from a large quantity of a mistuii 
of equal parts of acetone and methyl alcohol, and occurs in micr, 
scopio prisms, molting at 183 — 185®. Its formulation as anhydro 
cotamine-o-nitro-p-toluic acid picrate is justified by its immedisu 
and complete solubility in sodium carbonate, and by the convcrsitit 
into methyl anhydrocotarnine-o-nitro-p-toluate picrate, a chatn 
which can be effected by the agency of a solution of picric acid it 
methyl-alcoholic hydrochloric acid. The melting point of the pictit* 
falls to 168° with slight previous softening, it is no longer soluble in 
sodium carbonate, and on treatment with alkali and ether s 
decomposed, so that the original ester base can be recovered free 
the ethereal solution. 

Anhydrocolaminc i : Minitrotoluene, 

NOj 

CH,:0;C,H(OMe)-CH-C’H2/ ^ . 

A solution of 2 : 6-dinitrotoluene (3'6 grams) in as little metiy 
alcohol as possible was added to cotsrnine (4’8 grams) and mettfi 
alcohol (30 c.e.), and the mixture boiled for five minutes. Aiie: 
some time the deep brownish-red solution began to deposit » 
crystalline substance. In subsequent operations this separation 
very much facilitated by seeding. The crystals were collects, 
washed with methyl alcohol, and recrystallised from ethyl alcoW 
The methyl-alcoholic mother liquor and washings contain a furtitt 
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-uaBtity of the subsUnce, which can be obtained by the partial 
fvjparatioii of the solvent. The new substance cryatallises from 
^hvi alctdiol in bright yellow prisms, melting at 112 — 114°. 

On analysis of a specimen dried m a vacuum over sulphuric acid : 

U 1S4< g*™ 0-2824 'COj and 0 0578 H,0. C .s7 2 . H = 4 8. 

CjjHnOrNj rerjuirea C=56'8, H = 4'7 per cent, 
pile substance is readily soluble in boiling ethyl alcohol and in 
chloroform or benaene. When boiled with acetic acid, the colourless 
stiiutiou becomes* yellow, and ‘2 :6Kliiiitrotoluene (m. p. 60°) and 
cotariiine acetate are produced. 

The perate is obtained by mixing a solution of the base in 
methyl ethyl ketone with an alcoholic solution of picric acid. It 
ij sparingly soluble in most solvents, and forms canary-yellow prisms, 
jmelting at 153 — 155°. 

I ]lelliiudidf . — The base was boiled with an excess of methyl iodide 
[or ten minutes, when a methiodide was produced, which crystal- 
lised from methyl alcohol in light yellow prisms, melting at 

„jjj 212°. Although the substance had all the characteristics of 

s pure compound, and its melting point was not raised by further 
crystallisation, yet, as the following results show, the percentage 
»i loriine found was always high : 

^ 0139OgaveO'O627 Agl. 1=24-4. 

012l'» „ 0-0562 Agl. 1 = 2,10. 

CajHjjO-Njl requires 1 = 23 4 per cent. 

We are unable to suggest any explanation of this anomaly, since 
le regard the constitution of the substance as proved by its 
iwoniposition with alkalis, as described in the next section. 


2' -Dinii rn-'l-methoxy-i : i metliylenedioTyS-P-dimet/iylamino- 

\ 

_/ ■ 

Anhydrocotarnine-2 ; 6-dinitrotoluene methiodide was dissolved in 
ot water, and heated on the steam-bath with an excess of freshly 
rccipiiated silver chloride during a quarter of an hour. Silver 
ndide was produced, and the solution of the methochloride was 
oHccU'd and treated with excess of sodium hydroxide. After gently 
'arming for a few minutes, the copious, brown precipitate which 
'15 formed was collected, washed, dried, and crystallised from 
a-thyl alcohol. 

When prepared in this way the substance has a brilliant, orange- 
td colour, and occurs in lozenge-shaped plates, melting at 93 — 95°, 
yoL xcix. ti 7 . 


elliylitilbtne, 


CIL ■ 


e)-CH:CH( 


N( 
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bnt occaiionslty yellow cryjUl* melting at 75® were obUii;e<j 
th^ contained lolvent of ctyitalliastion, and on remaining 
night in the air, reverted to the red variety, and melted at 94 ■ 
On analysis of a specimen dried in a vacuum over sulphuric 
0 lUlW gave 0 2568 COj and O'OaSl HjO. C = 58'3; H = o 1 
CjoHjjOjNj requires C=57'8; H-=5 0 per cent. 
Considerable care was necessary in carrying out the eomlMi.t ,,, 
as the compound tends to decompose with violence. 

This substance is a base entirely analogous to the correspo; 
compound from 2 : f dinitrotoluene. It is sparingly soluble i;. , ,, 
methyl alcohol, but readily soluble in ethyl acetate or btrutr.. 
The hydrochloride is sparingly soluble in water or cold a;. ', 
readily in boiling alcohol, and on the addition of picric acid t,. 
solution a crystalline picrate is obtained. 


Aiihydrocotarnint-I ; i dinitrotoluene. 

No, 

CH,:0,:C,H(0Me)-(j; H-CHj/ 

CHj-CHj-N.Me 

This substance was prepared in a manner exactly similar to itu< 
described in the case of the 2 :6 isomeride (see above), but ii 
obtained with greater readiness, and in practically quantiuiio 
yield. 

When e<iuimoiecuiar quantities of cotarnine and 2'.4(i'niic> 
toluene were boiled together in methyl-alcoholic solution, secsn 
tioD of the yellow crystals of the condensation product usuid 
occurred in a few minutes, and while the liquid was hot. Tb 
crystalline precipitate was separated from the cooled sohiticn W 
filtration, and the substance purified by crystallisation frtt!, , 
mixture of chloroform and methyl alcohol. The yellow prism* v, 
obtained melt at 14S — 146° with vigorous decomposition. 

On analysis of a specimen dried in a vacuum over sulphuric acii 

01194 gave 0-2477 COj and 00518 H^O. 0=56 6; H = 4 ? 

C,jII| 50 ;N 3 requires C-^-SG’S; H=4-7 per cent. 

The substance is sparingly soluble in methyl or ethyl alcolu i a:s 
in benzene, readily so in chloroform or pyridine. The base iot ' 
and all its derivatives are more sparingly soluble than il* 
corvesponding isomerides from 2 ; 6 dinitrotoluone. 

The solution of the compound in dilute hydrochloric acid is pJf 
yellow, and the addition of ammonia regenerates the unctiaope" 
substance as a light yellow, amorphous precipitate, rapidly becom ci 
crystalline. The same applies to the solution of the base in n ^ 
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acetic wddi however, this solution is boiled, then decomposition 
ensttw. with production of cotarnine (picrate. m. p. 141—143°) and 
dinitrotoluene (m. p. 69°). This decomposition is discussed in the 
introduction to the paper. 

Precipitates of double salts are obtained when the appropriate 
reagents wre added to a solution of the base in dilute acid, but 
thev are not specially characteristic. 

tlethiodiJt- — This derivative was obtained by boiling the finely 
powdered substance with an excess of methyl iodide. The salt was 
cpiickly formed, and was found to crystallise from methyl alcohol 
111 orange prisms. If quickly heated the siihstance will melt and 
evolve gas, even below 180°, but when the melting point is taken 
slowly it is found to be 944 — 245°, with gradual decomposition 
above 2U0°. Great difficulty was experienced in obtaining a pure 
specimen of this methiodide, although, as in the case of the 
2 : 6dinitro^:ompound, the external characteristics were those of a 
single substance : 

0 1748 gave 0 0738 Agl. 1-22 8. 

CjdHjjOrNjl requires I =■ 23'4 per cent. 


V ■A'I)iniiro-2mtthoxyZ'.i-mtthyUnedioxy-(i-^dimelhylam\nii 


(thyhtUbene, CjHjt 



The methiodide of anhydroco(ariiine-2:4-dinitrotolnene was con- 
verted into the methochloride by warming with silver chloride in 
aqueous solution, and after filtration an excess of sodium hydroxide 
was added. The dense, orange-coloured precipitate was collected, 
dried, and crystallised from ethyl acetate. It separates in long, 
reddLsb'hrowu prisms, melting at 155°. 

On analysis of a specimen dried in a vacuum over sulphuric acid : 

0 1335 gave 0 2833 CO., and 0 0656 11,0. C^57-8; II- 5-4. 

111143 „ 0-2440 CO., „ 0 0500 hJo. C-58 1;H .4-8. 

CjdHjiOjNj requires C = 57 8; 11=5 0 per cent. 

This substance is very sparingly soluble in hot methyl alcohol, 
3ut eaaily dissolves in boiling chloroform or ethyl acetate. The 
hydrochloride is very sparingly soluble in water and alcohol; it 
rrystallises from aqueous alcohol in yellow plates. A hot aqueous- 
slcoholic solution of the hydrochloride on treatment with picric acid 
deposits lozenge-shaped crystals of a yellow picrate, which melt at 
135-187°. 

I Hydriodxde . — This derivative is of considerable interest in that 
(the fact of its difference from the methiodide of anhydrocotarnine- 
p f-dinitrotoluene proves that the latter base has a hydrocotarnine 
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(tructure. It U obtained aa a yellow precipitate by mixing 3 
(olntioo of the base in glacial acetic add with a dilate alcohol:, 
aolution of hydriodic acid, and the yellow crystala on boiUng ».tk 
alcohol are converted into brilliant red priama. The substance 
crystallised from formic acid, and separated at fint aa the re-j 
variety, which could be obtained in a pure condition. When, ho« 
ever, a certain temperature was reached, the yellow form began t,, 
crystallise in 'glistening flakes. It appears that the yellow forr^ 
separatee at low temperatures, and it can always be converted into 
the more stable red form by warming in the presence of any soh . nt 
in which the substance is partly soluble. The yellow crystala wi ,j 
not obtained free from the red ; the latter melt and decompose at 
245 — 248'', and gave the following result on analysis : 

0 1166 gave 0 0498 Agl. 1 = 23 1. 

CjuH.ajO;N 3 l requires I = 234 percent. 

Mtllividide. — When the base is l>oiled for five minutes with metln; 
iodide a methiodide is produced, which is exceedingly sparjnilv 
soluble in almost all solvents. The substance was prepared in considet 
able quantity, and purified byextractiou with boiling ethyl aewatr 
which removed any unaitered base. For analysis a small specimen 
was obtained in a pure condition by crystallisation from a large 
quantity of methyl alcohol. It consists of orange-yellow, rectangular 
prisms, which melt at 244 — 246*'' ; 

O'l.iT.'i gave 0 0661 Agl. I-22'7. 

CjilL^O-Njl requires I = 22 8 per cent. 

The currcspondiiig mflhoc/d'iridr was produced by heating tbi* 
methiodide in acjueous suspension with freshly precipitated silver 
chloride. The filtered solution deposits on cooling a crystiilliii, 
precipitate lesembliiig very much lead iodide. The methochloriiif. 
although, us is usual, more soluble than the methiodide, is .sti.l 
sparingly soluble in water and alcohol. It is stable in the presenoe 
of alkaline hydroxides, so that it was necessary to resort to the r.sr 
of silver oxide in order to obtain the quaternary ammonium base 

In the experiment which is described below, it was found to b- 
more convenient to employ the nietliiodide direct. 


2' : i' -Din 'll m-‘2-mi thoTy Z :i mf.lhyUnedioxy-(i-vinylttilbent. 

OHjIO^IC^HlOMel-CHrCIi/ NnOj. 

iaicH, 

The mclhicxiidB described above (5 grams) was completely dis- 
solved in the least possible quantity of hot water (5 litres), and 
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Jilted cm the steam-bath with silver oxide (from 10 grams of 
silver nitrate) during six hours. The orangoeoloured solution was 
Eitered, and evaporated until crystallisation at the surface com- 
tSL'iiced. The solution had the odour of trimethylamine, and was 
rdiered frcan a small quantity of a neutral, red substance. On 
o,«iing, a new substance crystallised in golden spangles, which under 
the microscope are seen to consist of irregular, hexagonal prisms. 
Oi! heating, the compound turns red at 120—130°, and then decom- 
puses at 164 — 166°. Its whole behaviour hannoiiisee with the view 
that it is a methyl hydroxide, and one which evidently possesses 
runsiderable stability. It dissolves in hot water, and the vellow 
wlution gives a precipitate of the characteristic incthochloride with 
hydrochloric acid. The stability of this ammonium base is remark- 
ible, and we experieuped great difficulty in causing its fission into 
trimethylamine and the neutral stilhene derivative. This could be 
accomplished, at the expense of great loss through decomposition, 
by heating the substance in the dry state. The method finally 
adopted was to boil a concentrated aqueous .solution for many hours, 
when a slow decomposition occurred, involving the production of 
trimethylamine and a red powder, which was separated by filtration. 
The substance was purified by boiling with water to remove a small 
quantity of unaltered methyl hydroxide, and, after drying, crystal- 
lised from acetone. The crystals are liny, rectangular prisms, 
melting at 162—163°. When first obtained they are hrownish- 
rtllow, but on drying at 90° they become deep, brilliant red. Tlie 
luhstaiice is quite devoid of basic properties, and crystallises 
iiichanged from acetic acid. It is fairly soluble in hot acetone, .and 
ijisnngly so in alcohol. 

On analysis of a specimen dried at 90°: 

0 1173 gave 0-2o35 CO.^ and 0 0441 II., O. C-SS O; IT-4'2, 
^i 8 tln 07 N 2 requires C — .fiS'd ; II=;3'8 per cent. 

In order to be quite sure of the constitution of this neutral 
ubstance, its syntliesis was accomplished by the following process : 

Cotarnone (2 grams) and 2 : 4 dinilrotolueiie (2 grams) were 
-nelted together, and warmed on the water bath for an hour with 
tree drops of piperidine. The mass of red crystals wliirh resulted 
dissolved in boiling acetic acid, and on cooling the substance 
pparated in aggregates of micro-prisms, resembling chromic acid 
u appearance. The substance melted, after recrystallisation, at 
164°, and its melting point was unaltered by admixture with 
he substance obtained as above from anhydrocotarninedinitro- 
oluene : 

>1409 gave 0'3040 OOj and 0'0497 H,0. C- 58'8 ; H = 3'9 per cent. 
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Jitihyl A. riAydroeoUirnine-S : i-JinitropAenylaetfaie, 
(JH,:0,;C,H(OMe)-CH:C(CO,Me)-C,H,iNO,), 

CH,-CH,-NHMe 

Tins substance waa prepared by the condensation of jnethv; 
diiiitrophenylacetate (Borsche, Ber., 1909, 42, 1310) with cotarniLt 
under the following conditions. A mixture of the ester (2 gram! 
ami an equal quantity of cotarnine was boiled for five minutes witi 
enough methyl alcohol to dissolve it. The solution acquires a deep 
black colour, and on cooling deposiU jet black crysUls, which ve:e 
collected and dried. The substance was recrystallised from methy; 
alcohol, and obtained in black prisms, which show green iridescentf 
and melt at 160— Ibl” with vigorous decomposition. 

On analysis of a specimen dried in a vacuum over sulphuric acid: 

II 1310 gave 02649 COj and 00561 HjO. C = 55T; H = 4’7 
C.,,ll 2 ,OjNs requires C-54-9; H = 4-5 per cent. 

The black colour of this substance, which is so characteristic. ii 
only observed in the crystalline condition; when rubbed on paper, 
a brown streak is produced, and cold methyl alcohol is coloured rsd 
by contact with the solid. No “table saltij could be prepared, sins 
iti contact with strong or dilute acids it is at once decomposed witi 
production of cotarnine and of methyl dinitrophenylacetate (m p 
82'’) Further, as seen below, no metbiodide could be obtained. It 
is in consideration of these tacts, which clearly show its lack c! 
resemblance to anhydrocoUrnine-2 ;4-dinitrotoluene, that we bare 
assigned the opeu chain structure, figured above, U> this subsUnce 
Action of Methyl Iodide.— The, black condensation product wu 
boiled for an hour with an excess of methyl alcohol and mttky: 
iodide. On cooling, a quantity of reddish-brown crystals werr 
obtained, and these were collected, drained on porous porcelain, anil 
rccrystallised from methyl alcohol. The faintly yellow crystali 
were examined under the microscope, and found to consist o: 
hexagonal plates, and no crysUls of other shape could be detected 
The melting point was 210—213° (decomp.), and WM unaltered t.v 
the recrystallisation of the substance. It is evidently a pun 
compound, but we have been unable to identify it. The percentage 
of iodine found was 35-5, which is much too high for the normal 
methiodide (2 IT), and agrees better for a substance like hydro- 
ootariiiiie methiodide or hydriodide. These compounds were 
pared in order to effect a direct comparison, but the result showed 
that thy unidentified methiodide was a different substance. 

Hydrocotarnine Hydriodide . — This salt was prepared by ® 
addition of concentrated aqueous hydriodic acid to a solution oi 
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iu.jrocoUrnin* in Alcohol. The subsUnce crystAllisea from methyl 
aicoliol in cokwrlene needlee, melting At 195 — 196°. 

Uydrototarmne JifcfAuMfiiie. — Hydrocotaraine reacts with methyl 
iodide in the cold, and the product crystallises well from methyl 
licoho! in magnificent prisms. This derivative melts without 
decomposition at 206 — 207°. 

Oil analysis of a specimen dried iu a vacuum : 
li 1009 gave 0 0650 Agl. I = 34'8. 

C,jH,sO,NI requires 1-3.5 0 per cent. 


A nhydrocotarnine-i : 4 : 6-<n'mrrofo/«f nc, 

cH,:o,;aH(uMe)-y iM'ii,-t'„ii NO,), 

CH,-CH,-NMe 

Cotaruino condenses with trinitrotoluene as readily as with nitro- 
melhane, and the preparation of the condensation product is a very 
.simple matter, and merely consists in grinding up trinitrotoluene 
with an alcoholic solution of an equimolecular quantity of cotarnine. 
As soon as the substances come into contact, tho orange-yellow 
compound commences to crystallise, and the reaction is complete 
in a few minutes. The crystals are collected, and dissolved in cold 
chloroform, and, on adding methyl alcohol to the solution, tho new 
compound is obtained in a pure condition as intense yellow prisms, 
melting, when slowly heated, at 130° with explosive ilecomposition. 
This property rendered the analysis of the sulistauce a matter of 
some difficulty, and high results were obtained, both for carbon 
and hydrogen. This could scarcely be avoided, since even when 
tlif substance was mixed with a large excess of coppar oxide an 
explosion occurred, and nitrous fumes could be seen i| the bulbs. 

On analysis of a specimeu dried in a vacuum over stiphuric acid : 

0 1224 gave 0-2321 COj and 00517 lljO. C^51 7; H = 4-7. 

CijHjjOjN^ requires 0 = 511; H = 4 0 per cent. 

The substance is sparingly soluble in most neutral solvents, but 
readily dissolves in cold chloroform, giving a brownish-yellow 
solution. The solutions in hot alcohol or ethyl acetate are, however, 
intensely red, and this property is so characteristic that although the 
irinitrocompound is practically insoluble, yet alcohol is coloured 
red by contact with it in the cold. 

The base dissolves in concentrated hydrochloric acid, forming a 
pale yellow solution, which remains clear on dilution with water ; 
on keeping, however, long, yellow needlee of the hydrochloride 
crystallise out, and may be recrystallised from warm dilute hydro 
chloric acid. If the solution of the hydrochloride is boiled, trinitro- 
toluene is obtained, but the process is not a smooth one. When 
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the pale yellow aoluUon of the bate in glacial acetic acid k botle^ 
a complete decompoaitioo enauea, with the prodncUon of trinitrr. 
toluene and cotarnine. The former crystallised from tihe sieti' 
acid solution in needles melting at 81°, whilst the latter was obta:L«.j 
in the form of its picrate (m, p. 141 — 143°) when the diluted ioa 
filtered mother liquor from this crystallisation waa treated u.ti, 
picric acid. 

liianhydrodieotarnint-'l : 4 ; 6-trinitro ia xylene, 
Ctl,: 05 :C,Hi 0 Me)"CH-CH,-C’,H(NOj),-CH,-^H-C,H( 0 Mej:iV. 

CHj-(.'Hj-NMe NMe-C,Hj ' 

Cotarnine was condensed writh trinitro-m-xylene under the folloi 
ing conditions; Finely powdered trinitro-m-xylene (10 grams; na 
boiled with methyl alcohol (300 c.c.) sufficiently long to dissolv- 
the greatest possible amount of the substance, and then treated »i!fc 
cotarnine (iiO grams) and boiled for a further ten minutes. The 
trinitrocompound gradually passed into solution, and when th- 
browniali rerl liquid was allowed to remain in the cold a quanti'v 
of crystals separated. These were collected and recrystallised fimt 
ethyl acetate, and then again by adding methyl alcohol to tie 
solution of the substance in a little cold chloroform. Pale yellmt 
prisms of rather indefinite shape were obtained. The suhMance 
melts at 153-.154° with vigorous decomposition and slight previoaj 
darkening. 

■ On analysis of a specimen dried in a vacuum over sulphuric arid; 
0-1371) gave 0-2660 CO^ and 0-0630 H.p. 0 = 571 ; H = .r,', 
CjjHjjOijNj requires C = 56-5; 11 = 5 0 per cent. 

The rather high results that were obtained in this analysis do r < 
militate against the conclusions we have drawn with respect tr in 
composition, since they were cqitainly due to the same cause i> it 
the case of the substance from trinitrotoluene, The Eubsiw.o 
closely resembles the compound produced by the condensation w 
trinitroniesitylene and cotarnine, which from an analytical poini oi 
view was very carcfrilly investigated (see p, 2135). 

IJianhydrodtcotartiInttnndro-m xyinif. is a base readily soluble .n 
dilute acids, but does not form any very characteristic derivativ s 
The platinichloride and aurichloride are amorphous precipiia'. s 
When the almost colourless solution of the base in glacial an;., 
acid is boiled, it acquires a yellow colour, and, on cooling, coit.ir 
less prisms of trinitroxylene separate. The filtrate from tl.of 
crystals (which melted at 182°) gives on dilution and treat hi'-k 
with picric acid a yellow precipitate of a picrate, which crysta l.»> 
from alcohol or -water in silky needles, melting at 139 — 143-. - i 
obviously consists of the picrate of cotarnine. 
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In order to effect a condensation between cotarniiie and Irinilro- 
n esitvlene. it is not sufficient to boil an alcoholic solution of these 
5, instances on the steam-bath; much more vigorous treatment is 
i„.(rt,arv. The reaction was carried out as follows: 

Tnnit'romceitylene (1'5 grams) was added to a solution of 
, -tcrnine (.1 grams) in methyl alcohol (lU c.c.). The mixture was 
Uoiied as vigorously as possible in a test tube, and continuously 
,i,rreil with a glass rod, while the alcohol was allowoil to evaporate. 
The triuiiro-compound gradually dissolved, ,aiid a stage was reached 
St which the whole of it had passed into solution. Tlie boiling was 
continued for one or two minutes longer, and I be liquid was 
then poured into cold water. A pale yellow solid, at lirst rather 
vi»cid. wa» precipitated. Several such experiments were curried 
,iut, and the combined products separated by filtration and treated 
with dilute hydrochloric acid, which dissolved the greater p.art of 
the solid, forming a soluble salt, and leaving uiidissolved a small 
.|Uaiitity of triuitromesityleiie. which was removed by filtration. 
The yellow solution was rendered alkaline with ammonia, and the 
crude precipitated base was separatcnl, waslied, dried, ami crystal- 
lised from a mixture of acetone and inetliyl alcohol. After four 
crystallisations the substance was obtained in pale yellow, prismatic 
civsiab. melting at 1815- -18.")^. This crystallisation is very wasteful, 
,iiid most of the analyses were made of specimens liaving rather 
hiwer melting point; indeed, the slightly imptirc substance melts 
Ml stt,ir|)ly at 175- -176^ that wc h.id at first assigned tliis melting 
point to the compound. 

On analyses of specimens dried in a vacuum over sulphuric acid : 

.\ 0 14J9 gave 0-2993 CO.^ and 00G95 H.O. C = 57-l ; 

B. 0 1-J73 „ 0 -2033 CO,. „ 0-0640 lI.'o. C = 57-4; 

C. 0 0675 ,. 6 15 c.c. K. at 17° and 75.5 mm. N = 10-4. 

1) In a determination of methoxyl by Perkin s modification of 
Zeisul's method, 0-1910 gave 01211 Agl. MeO = 8-4. 

CaH,.0,..N- requires f^of l; H-fiO; N = 100; 

JIeO = S-9 per cent. 

1 .\ : melted at about 168° ; (B) was recrystailiscfi (A ), and melted at 
171°; tC) was the purest specimen, melting at 183 — 185°; (D) melted 
ill IT.'i- 176°, This substance was also prepared, using ethyl 
■ilcohol as the solvent, in which the reaction was carried out. The 
[ir-jdurt obtained was identical with that described above ; it melted 
it 1 1.5 -1770^ and the melting point was not lowered when the 
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• lubtUnM WM mixed with an equal quantity of the aunpouc, 
produced in the reaction when methyl alcohol was employefi 
solvent : 

01218 gave 0'2552 COj and 0 0589 H;0. C=57'l; H = 5'3 

This result of of interest, inasmuch as the anal 3 rtical resnlu ; ^ 
the base seemed to agree fairly well with the theory that 1 ,^. 
molecule of cotarnine condenses with one of the trinitro-compiyasij 
and that one of the nitro-groups is replaced by methoxyl. That tta 
is not the case is shown by the above experiment. 

The salts of this substance are readily soluble in water, and tt, 
solutions are almost colourless. On boiling with glacial acetic acia, 
trinitromesitylene (m. p. 228°) was obtained, the reaction evidentir 
being quite analogous to the similar decomposition of anbycrc, 
cotarninetrinitrotol uene. 


AnhydrohydrutlininenitTomethane, 

CHjlOj-CjH, CH-OHj-NOj 

CHj-CHjNMe 

This substance, and also the condensation product with 2.4 ii|. 
nitrotoluene, described in the next section, were prepared in order 
to show that hydrastinine is apparently as reactive as eotarnin- 
towards nitro-compounds. Hydrastinine (1 gram) dissolved it 
methyl alcohol (5 c.c.) was treated with nitrometbane (1 grami 
and the solution boiled for one minute. On cooling, the subsUace 
separated in long, colourless needles, and was recrystallised from 
ethyl alcohol, in which it is sparingly soluble in the cold. 

On analysis of a specimen dried in a vacuum over sulphuric ar id 

0T220 gave 0*2567 COg and 0*0650 IlgO. C — 56*9j H = 5'9. 

CigHijO^Ng requires C = 57*6; H = 5*6 per cent. 

The substance melts to a clear liquid at 121 — 122°. It is readily 
soluble in cold benzene or chloroform, less readily in ether. In 
contradistinction to the corresponding cotarnine compound, tie 
hydrochloride is readily soluble in water ; the dilute solution fhws 
faint, bluish-green fluorescence. The aurichloride is an amorphou- 
light brown precipitate, soluble in hot alcohol, but separates in an 
oily condition on cooling. 

An orange-yellow picrate separates in prismatic needles, meltiny 
at 173—174° on mixing hot alcoholic solutions of the base and 
picric acid. 
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AnKg4rohj/drcutininf-i : i^itiitTotoluent, 
CH,CH,NM« 

(2 grims) and 2 :4.diDitrotoIuene (2 grains) were 
(iisiolved in boiling methyl alcohol (30 c.c.), and the solution boiled 
until the yellow, granular precipitate began to separate. After 
cooling, the anbatanco was collected and recrystallised from a 
mixture of boniene and methyl alcohol. The jneld approximated 
closely to that demanded by theory. 

On analysis of a specimen dried in a vacuum over sulphuric acid : 

0 1201 gave 02568 COj and 00482 HjO. L' = 58-3; H = 4 4. 

CijH„0,N, requires 0 = 58 2; H = 4 G per rent. 

The substance crystallises in microscopic balls of needles, is pale 
vellow, and melts at 143 — 144" with vigorous decomposition at a 
dightly higher temperature. It is very sparingly soluble in bc>1 or 
cold alcohol, but readily so in benzene. 

The hydrochloride is sparingly soluble in cold water, and can be 
crystallised from hot dilute hydrochloric acid. It forms pale 
vellow prisms. 

The picrate is best prepared by mixing a hot solution of the base 
in methyl ethyl ketone with a solution of picric acid in the same 
solvent It forma pale yellow prisms, melting at 172 — 173°, and 
is very sparingly soluble in the usual solvents. 

The decomposition of this substance on boiling with acetic acid 
is quite similar to that of anhydrocotarnine-2 ; 4-dinitrotoluene. The 
almost colourless solution of the base in glacial acetic acid acquires 
a yellow colour on boiling, and on dilution with water, needles, 
melting at 68° and consisting of dinitrotoluene, separate from the 
solution. The Bltrate from these exhibits a strong bluish-green 
fluorescence showing the presence of hydraatinine. 

In conclusion, we desire to thank the Research Fund Committee 
of the Chemical Society for a grant which haa partly defrayed the 
expenses of this inveetigation. 

Ths UsivaasiTT, 

Mancbzstxr. 
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A nhydrohydrattinine -i ; i dinilrotoliit iie 
CH,-CH,-NMe 

HydrasUnine (2 grama) and 2 :4-dinitrotoluene (2 grams) were 
isiolved in boiling methyl alcohol (30 c.c.), and the solution boiled 
alii the yellow, granular precipitate began to separate. After 
K^hiig, the substance was collected and recrystallised from a 
isiure of benaene and methyl alcohol. The yield approximated 
owlv to that demanded by theory. 

Ou analysis of a specimen dried in a vacuum over sulphuric acid : 
II 1201 gave 02568 CO, and 00482 H,0. 0 = 58-3; H = 4'4. 

f'lS^^iANs requires C-58-2; H = 4 C per cent. 

Till- subsUnce crystallises in microscopic balls of needles, is pale 
and melts at 143—144“ with vigorous decomposition at a 
;giitly higher temperature. It is very sparingly soluble in hot or 
■id alcohol, but readily so in benzene. 

The hyJrodihride is sparingly soluble in cold water, and can be 
y,tallised from hot dilute hydrochloric acid. It forms pale 
•iitiw prisms. 

The picmle is best prepared by mixing a hot solution of the base 
iinthyl ethyl ketone with a solution of picric acid in the same 
iiciit. It forms pale yellow prisms, melting at 172—173°, and 
very sparingly soluble in the usual solvents. 

The decomposition of this substance on boiling with acetic acid 
quite similar to that of anhydrocotarniue-2 : 4-dinitrotoluene. The 
most colourless solution of the base in glacial acetic acid acquires 
vcilow colour on boiling, and ou dilution witli water, needles, 
tiling at 68° and consisting of dinitrotoluene, separate from the 
iution. Ibe 61trate from these exhibits a strong bluish green 
lorvstcnce showing the presence of hydrastinine. 

In conclusion, we desire to thank the Research Fund Committee 
the Chemical Society for a grant which has partly defrayed the 
ipcnics of this investigation. 

Thk U.vivkksett, 

MA3»t.T!RSTER. 
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CCXLI .— Electrochemistry of Solutions in /lce?o/, 
Part /. 

By Aleiasdek Rosbdestwenskt and Williah Cudmori; 

McCl'llagh Lxwis. 

Whilst a considerable amount of attention has been directed • 
the electrochemical behaviour of methyl and ethyl alcohols rf 
lively few measuremante are recorded in the case of solutions j. 
acetone. The present paper contains the results of an investigal c» 
undertaken to supply to a certain extent this deficiency. The so u'^ 
employed were lithium nitrate and silver nitrate, the latter U '• 
examined in greater detail. Before giving our own measurtniri'. 
it is necessary to indicate brielly some of the results oltainoj t- 
other observers which bear directly on the results obtained by u* • 

As regards the electrolysis of saturated silver nitrate solutiosi 
in acetone, Kahlenbcrg {J. physkal Vhem., 1900, 4 , 349) found ttu 
the metal was precipitated in a coherent form, but “the solute 
conducts so poorly ” that it was impossible to verify Faradav's U, 
In the same paper Kahlenberg gives some results of electromu.-,- 
force measurements of AgjAgNOj concentration cells in pvrid:st 
and acetonitrile respectively, with regard to which he concludes th; 
the Nernst expressions are inapplicable. Kablenberg assumes it: 
the liquid/ liquid potential difference is negligible, which, Id 
case of acetone at least, we shall show later is not the case. 

The specific conductivity of acetone itself has been measured c 
Dutoit and Levier {J. Chim. pliyi., 1905, 3 , 435), the value oblaito 
being (3 - 0 48) x 10*' mho at the ordinary temperature (ns::, 
unplatinised platinum electrodes). H. C. Jones and C. A. Ronilt 
{Amer. Chem. 1906. 36 , 427) obtained the value TO x lO'^atc- 
our own result being 6x10-' at 18° (using unplatinised e* 
trodes t). 

As regards the molecular conductivity of solutes at inirin 
dilution g, ) in acetone, considerable vagueness exists. CarrHi 
(foe. cit.) states that for triethylsulphine iodide is 167 (as df.e: 
mined by direct experiment). Walden (ZeftjcA. yhysikal. Chet- 
190G, 64 , 222) found for tetraethylammonium iodide at il’ 

* For n general account of the electrochemistry of UDn-ai]ueoii8 
compare Carrara ; '■ Elektroclieniie det uichtwassrigen Lbeungen,'' Alirtns .'ere. 
hmg, 12 ; also Neustadt, Diss., Breslau, 1909. 

t These are preferable to platinised ouee, as they eliminate the jiossibuef 7 
catalytic reactions when the solvent is an ntganic snlistance. 
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=325. Dntoitand Levier (/or. eil.) give the following values 
lot some simple salts at 18°: 



Li. 

Na. 

K. 

Br 

155 

isa 

155-5 

1 

157 

155 

157-5 

0*8 


]6d 

170 0 

so/ 

132 

— 



• Benz, Dus., 

Lausanne, 1905. 


From these results Dutoit and Levier conclude that Kohlrauach's 
:,«■ of the independent migration of the ions is valid for solutions 
S3 Ketone. The same authors have applied Ostwald’s dilution law 
10 some of the above salts, but find that the “ constant ” falls with 
n<’r(&5iug dilution. 

In connexion with the question of transport numbers, Carrara 
V. til.) draws the conclusion that in general there is a tendency 
„ the part of each ton to reach a limiting value independent of 
he nature of the solvent. This scarcely seems to be borne out in 
he rase of acetone, however. In the particular instance of silver 
ntrste, Jones and Rouiller (foe. cit.) state that the solubility of 
he salt in acetone la too slight to make a direct determination of 
hi transport number, but that a value may be obtained by extra- 
nation from results obtained in acetone-water mi.xtures the 
rttone concentration rising from zero to 75 per cent. Naturally 
he extrapolation is a rather large one, and Jones and Rouiller 
live only felt justified in giving the result as an inequality, namely 
he transport number of NO/ at 25° in acetone >0'62 
Hiperiments with methyl alcohol-acetone mixtures "also lead on 
xtrspolation to a value for the transport number greater than 0 6 


r-XPERIMENTAL. 

Kxblbaurn's a^tonewas twice distilled over metallic calcium, the 
. fraction bmng kept in a glass bottle, from which moisture 
111 carefully excluded by calcium chloride tubes 
Jhe most concentrated solution of silver nitrate conveniently 
rrpared was 0 02iF. The solvent and solutions were kept, and the 
k^rements carried out in weak artificial light, as it L notild 


(^OTiduetivity Measurements, 


JoveTle'Srfror h"?®' -- 

cell, from which moisture was excluded, contained 

7 A 2 
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two large uoplatiniaed platinum pl»t« clo«> together, the e.. 

“S“«r®m”nU oil bath bemg empioe« 

aa the resistances were in aU eases fairly large The fo lowing ul. 
"ntains the specific and molecular conductivities of silver nitrate 


Cuiictotratiou 

in gram-iiiola./litr®- 
0*0‘2 
0 01 
0-007 
0-005 
0 0035 
0 002 
0 001 
0 0005 


Table I. 

Sitecific coaJuctivity 
(mboB) X 10*. 
14-87 
1017 
7-4‘i 
5-50 
3-97 
2-51 
1-46 
0 98 


MolecnUr conductiviiv 
7-19 

10- 17 
10 60 

11 - 00 

11- 84 

12- 54 
14-62 
19-68 


.aszczynjt; 

:o^l. 


XX 1 -it ift*^ are lower tha-n those of h 

than those of Jones and Romller (at ; 

The "’‘P gyg 56,“ 07) independent of the solvent, ,j be::; 

u'X i. . v.to.k»b 

too irreat Again, Kohlrausch’s expression, A. - A * “ y '‘i"* “ 

and c the concentration, has found application in thoi- 

;"r:r:tri » In..., .• 

tai. MHIM ■" Ik' p™'.t »■>■«•> ‘k' ” 

for A eiven by the formula vary from 45 to 78. 

A mi^erate approximation may, however, be obtained ,n -- 

following way ; ILrding to Laszcaynski, A„ for simple .a . . 
touowing y water. For silver nitrate at 

acetone 13 1 3 im . A —151 This is not verv diiicrt!; 

X -116 and hence m acetone Ajo- lot. i 

1T7« .".I, i”» "* «"'k ‘k" 

galu “we have assumed that the same holds for acetone se u .c. 
salts, WC ■!„„ „:tra.tp-150 The conclusion - 

and have taken A « for silver “‘tra-te - 15b. 

v,e draw from the results in which J 

invalidated, even if a large percenUge error ("P J 
were involved in this quantity; further, the f;;'” 

motive force measurements given later are „{ silrt 

The following table contains the de^ees of di^ ^ 

nitrate in acetone, the Ostwald dilution law a / (I «) ■ 
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uipiric»l expre*«°“* o>/(l-o)*ti iuid a-/(l-o)v'ii of van’t Hoff 
Budolphi respectively. 




Tabl% II. 



MoUr 

ie«otr*tioo. 

• = A*/Aao ■ 

OfttwaKl K. 

van't Hort’ K. 

Kui{o]{ihi 

0 02 

0-048 

004*48 

0 0j*J44 

0 0, 842 

0 01 

0*008 

50 

362 

496 

0 00? 

0 070 

37 

277 

442 

0 

0*073 

29 

256 

407 

0003$ 

0*075 

21 

173 

360 

0-002 

0*084 

15 

141 

345 

0-001 

0*097 

14 

102 

329 

0 000$ 

0181 

09 

149 

441 


The Ostwald constant falls steadily as the dilution increases. The 
viii t Hoff constant is also not very satisfactory, the most consistent 
vi'iies being given by Rudolphi’s formula. It is thus apparent 
shit silver nitrate in acetone behaves like a strong electrolyte in 
•kS obeying Ostwald’s law, but at the same time the e.vtent of the 
dissociation is that of a weak electrolyte (in water). This opens the 
r|ueslion as to what is the criterion to bo employed to decide whether 
an elKlrolyte is “ weak ’’ or “strong." 

The conductivity of lithium nitrate in acetone (which is required 
in connexion with the E.M F. measurements) w.i,s .also determined, 
.itb the following result. 


Table HI. 

Lithium Nitrate in Acetonr at 18°. 


Molar 

Specific 





.-''ari'Dlration. 

cone. X liy*. 


a 

II 

> 

8 

OstwaM K. 

Rudolphi 

0 343* 

2*4 

7*0 

0*063 

0*02,101 

0-0.,176 

01715 

1*39 

8*1 

0*061 

067 

160 

0-0?58 

0*82 

9 54 

0*072 

048 

— 

0*0429 

0*50 

11*6 

0*088 

036 

— 

00*214 

031 

14*6 

0*110 

029 

0*0,200 

00107 

0*20 

190 

0*144 

026 

— 

0*0053 

0*13 

24*5 

0*186 

022 

— 

0 ■00*26 

0*087 

33*4 

0*2.53 

022 

0*0,480 

0-0013 

0*057 

44*0 

0*333 

022 

_ 

0 00065 

0*037 

57*0 

0*432 

021 

0*0..840 

0 00032 

0 024 

75*0 

0*568 

023 

00120 


• .Satnratcil. 


The value of A ,3 for lithium nitrate as determined by Benz 
(Dutoit and Levier, loc. cii.) is 132, and this has been employed in 
the calculation of the three last columns in the above table.* It 
aill bo observed that for dilutions v>100 the Ostwald expression 
|‘- rnnsUnt, whilst the Rudolphi formula docs not hold — and this 

koblrtqsch’s funmila is also inapplicable here, because a i.H not a linear function 
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•t* fhft fact that the dissociation is much greater thaa jj 
It ■’’llf^nver nitrate. Dis«,ciation of itself is therefore are 
the ^ce of the in^pplicabiUty of the Ost.aW U. 
data eiven above it is found that the concentratioa 
No”ifthe^satur^ted solution of lithium nitrate is 0 0182 gram 
per'iitre at 18^. This quantity is required later. 

qi. Electromotive Force Meaturemenlt. 

A calibrated slide-wire potentiometer (Land- und See^belwrb 
accurate to 01 millivolt was employed. The Weston cell was take-, 
Z sUndard (A’.Af.A'. = 10l83 volts). Since it was anticipated rhu 
the quantity of current which could be obtained from the si.o, 
Urate concentration cells would be very sma^U. a galvanometer 
not employed. Instead, an evacuated capi la^ electrometer va 
used This type of instrument suffers as a rule from the defect t;,!-. 
it, canacitv is too great. The vacuum type, however, is much 
sensitive than the ordinary form, probably due to the fact Im 
since air is excluded the quantity of IIg++ ions in solution is i« 
than in the ordinary instrument, and hence the capacity of ii< 
llelmholtr. doublolayers is less.* Employing the Weston cell u , 
source of K.M V-, it was observed that with the electrom«et 
readings could be made to 01 millivolt. With the silver nitrits 
acetone cells the reading is only accurate to 2 millivolts. The 
tivity is therefore not sufficient for very accurate work. 

Electromotive Forces which include Liquid j Liquid Poterml 
Difference. 

For the ordinary type of cell, 

Ag I AgNOj I AgNO, 1 Ag^ 

I Cj. i c-r I 

the expression for the electromotive force at 18° is; 


S- 




or 0 0577 log: 


.^I'l 


u-t-v nF"'^a.^.2 " «-bv Vj 

where X., x* are the molecular conductiviti^ at tte AgNO, cocccs 
trations c, and r,; n/«-h r- = transport number of NO, -0 6 
It was our object to investigate if the Nernst formula held 
for acetone solutions. Table IV contains the results obtained, tie 
headings of the columns being self-explanatory. 

It will be observed that the differences between observed m 
calculated values are about as frequently positive as . 

results obtained therefore support the view that Nernst s ^ 
applicable. Incidentally, also, the agreement obtained goes ^ 
• Eiperinrentj Jvc being undertaken in this laboratory with a licw 
improve, if possible, the sensitivity of the capillary electrometer. 
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Tabu IV. 


Moltr 



ofAgSOr 

E.if.F. ol«erved 


KM F. 
caloulaU'il. 



Ut tietenuiuatiou. 

2ud. 

8fd. 

tur*. 

li#’ 

0-02 ; 

0-01 

0-014 

0-013 

/0 015 
\ 0-013 

0 on 


0 02 : 

0 007 


0 0-20 

0 020 

0-028 

> 

0 02 

0 005 

[0029] 

0-034 

0-035 

0 083 

53 

0-02 

0-0035 


0 045 

0-045 

0-040 


0-02 

0-(»02 

0 054 

0 05-2 

0 052 

0 054 

>9 

0-02 

0-001 

0 056 

0057 

0-0.58 

0 070 

19 

19 

0 0-2 

0-0005 

/O 0S5 
t 0 0S6 

0-0S4 

OOS5 

0 087 

'K) 

002 

0-00005 


0 121 

0-121 

— 

1 

001 

0-007 


0 012 

oon 

0-009 

1 J* 

1 Q 

001 

0 005 


0 0-25 

00-24 

0019 

i Ir 

20 

0 01 

0 0035 


00-29 

/ 0-028 
\ 0-027 

0 026 

19 

0-01 

0 002 


0-037 

0-038 

0-043 

19 

0-01 

U-001 


0 045 

0-04.5 

O-Ofil) 


001 

0-0005 


0-074 

0 073 

0-073 


o-oi 

0 00005 

0 119 

0-120 

Oils 


•’0 

0-007 

0 005 


0-013 

0015 

0-009 

20 

0 007 

0-0035 


0-015 

/0-017 * 
■\00I6 

0-019 

20 

0 007 

0-002 


0 032 

0-032 

0 083 

20 

(J007 

O-OOl 


0-042 

0-01-2 

0-050 

20 

0-007 

0-0005 


f0 055 

1 0-056 


0 06-2 


‘ KeiiAUdt measured this combijjatiou, hin value being 0’016— O’OlTr, which 
•! in gooil agreement with mir result. Neusladt did not alterapt to calculate 
■it EJI.F. 

tint the value 0 62 for the transport number of NO 3 ' in acetone 
iiiiist be fairly correct. Employing this, we can calculate the magni- 
ilude of the liquid/ liquid potential differences (included in the above 
imcasurementa) by means of the expression : 

E = 0 0577 log^'”’. 

«4*V ArA 


Tablb V. 

Liquid! Liquid Potential Difference in Volts {at 18^). 


Molar 

concentration of AgNOj. 
0’02 : O'Ol 
0-02 : O'OOl 
0-01 : 0-007 
O-Ol : 0 005 
0-01 : 0 002 
0 01 : 0-001 
0 01 : 0-0005 


P.D. calculated. 
0 002 
0-013 
0-001 
0-001 
0-008 
0-012 
o-ou 


The liquid /liquid potential difference is therefore not negligible 
the coijcentration-ratio of the salt exceeds 5t 
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AtUmpti to Eliminate the liquid j Liquid Potential Differfritt 

Ai ammonium nitrate haa been frequently employed in 
lolution to eliminate the liquid potential difference, we had hop^ 
to employ it in the present case, but its solubility in acetoc^ 
very slight, as is also the solubility of sodium nitrate. Amnii.nuj, 
acetate dissolves to a certain extent, but it is unsuitable fi,r (i 
purpose, since the solution (in presence of air) darkens, aini 
pouring it into water a green fluorescence is observed, indicati-, 
the formation of a compound. The solubility of potassium nitrj!^ 
in acetone at 18° was found to be 0 001 gram-molecule per lift 
A saturated solution of dry lithium nitrate was under the taut 
conditions found to he 0 343E. Owing to its greater soluhii;., 
lithium nitrate was therefore employed, although the 
inequality in the mobility of its ions in water is not a recomnundi. 
tion.* Two sets of experiments were carried out, (a) with lithiuj 
nitrate (or potassium nitrate) interposed between the silver ailrao 
solutions, and (hj with lithium nitrate present throughout the ceii 

(//) I'otaistinm and Lithium h'itrates Interposed. 

The following table contains the E.M.F. values obtainofl vii!, 
potassium nitrate as the middle liquid: 


Table VI. 


Temperatures 

Molar 

concentration of A^NOj. 

r,. Co. 

KM.F 

observed. 

K.M.F. obsorvcti i 
KNOj iriterpot 

ir 

0 01 ; 0 007 

0*011 

0-011 

19 

0 01 : 0 005 

0 024 

0-024 

20 

0-01 : 0 0035 

0 028 

0*0*2^ 

19 

0 01 : 0 002 

0*048 

0*037 

19 

0-02 : 0*007 

0*020 

0-0-20 

19 

0 02 : 0*005 

0*031 

0 03ri 

20 

0 02 : 0 0035 

0 045 

o*04r. 

ly 

0 02 : 0*002 

0*053 

0 052 

19 

0*02 ; 0*001 

0 058 

OODJi 


The interposition of potassium nitrate has no reasonable rffn:, 
as was to be expected from its slight solubility. The measurement 
in this case were the most difficult to obtain. 

The following table contains the results obtained on interpo-in; 
saturated lithium nitrate solution (0’343A') as the middle liquid: 

* This is proliably of Httls signifcance, however, since the Li ion lia.s been 
to be greatly hydmtcd in aqueous solutiou, while it may be “ normal ” in acrtniio 
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Tapls VU. 


MoUr conmntntiaii 



of AgNO, 

EJi.F. 

inertiisi in E.Xl.F, 
in volts duft to intfr- 

r.-mjjFritare. 


c,. 

oh^ervH, 

jwsition of l.iN’Oj,. 

n* 

ly 

0 02 

0 02 

O'OI 

0-007 

0*019, 0 020 

0 028 

0-0(16 

19 

0-02 

0 005 

0 0^1 


19 

0-02 

0 0035 

0 052 


19 

0 02 

0-002 

0-008 

t 

16 

19 

0 02 

O-OOI 

0-065 

19 

002 

0 0005 

0184 (tl 


19 

0-01 

0 007 

0-017. 0 019 

4f (1) 

6 

9 

19 

0 01 

0-005 

0-034 

19 

001 

0 0085 

0-035 

20 

0-01 

0 002 

0-064 


19 

0-01 

0-001 

0 053 

t 

S 

so 

0-01 

0-0005 

0 075 

20 

0-007 : 0-005 

0-02-2 

o 

20 

0-007 : 0 0085 

0 0-23 

S 

20 

0-007 : 0 0C2 

0-088, 0-030 

7 

6 

6 

20 

0-007 ; 0-001 

0-048 

20 

0-007 : 0-0005 

0-063 


The important fact brought out by the above results is that 
>alurat«l solution of lithium nitrate raises the K.Af.F. of the 
11 instead of lowering it, as one would expect in accordance witli 
ic following: 




i -'V Liqiiid/Iiquid P.D. 
Tnnsjiort number of anion >0’5. 
yciE.M.F. ofcell=:jP. 


A’-=0. 

Kct F should be IcHB 
than in I'Tovious case. 


The lithium nitrate solution, instead of eliminating A' 
-'t-ntial difference of its own in the same sense as the’ 
n^nal case. 


sets up a 
in the 


(h) JAthium MtraU Solution Throughout the. Celt, 
la view of the abnormal behaviour of lithium nitrate when inter- 
-ourh'mrtb distributed 

P difference. First, it is necessary to tabulate the 
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Tkloes for the silver ion concentratii^ in the vari(»u ■olntios) 
allowance is made for the presence of the saturated lithium Ejtn;, 
solution. As we have already seen, this solution gives rise to , 
NO 3 ' concentration 0 0182 gram-ions per litre, which may 
regarded as remaining practically constant in all cases, therst, 
throwing hack the dissociation of the silver nitrate to a differ^, 
extent in each solution. The problem would he easy if silver nitn;, 
in acetone obeyed the dilution law, but this is not the case. .^5 j. 
approximation, however, the silver ion concentration in present, 
of the lithium salt has been calculated, first, by employing tij, 
various values found for the Ostwald “ constant ” at the cons 
sponding molar concentrations of the silver salt, the results bei-i 
given in the following table, column 2 ; and, secondly, by employijj 
the mean of the values of the Ostwald constant, the results in tla 
case being given in the third column. 


Table VIII. 


MoUr cmci-ntrutioh 

(Axi calculated from the 

[Ag‘1 calculate.! 1 

of ArNOj. 

correepoiuling K.” 

mean K-0 0, 

0-02 

0 0^527 

0 0,307 

O'Ol 

0-0^275 

0-0,ir.4 

0 007 

0-0^142 

0-0, 107 

0-005 

0-0579 

0 0,77 

0-002 

OOalfi 

00 , .3,? 

0 001 

00.77 

0’0,15 

0-0005 

0-0.25 

0 0,77 


The values of the silver ion concentration thus obtained are uwi 
to calculate the E.M.F. of the cell (containing lithium iiltriU 
throughout), the formula when there is no liquid/ liquid potentiL 
difference being: 

E = 0 0577 logLf-^.-]' , 

[Ag ]u 

in which the square brackeU denote concentration terms. In It* 
following table are given the observed the E.H.F. calc'J 

lated from the data in column 2, table VIII, and the A’ .V f i 
calculated from column 3, table VIII, respectively. 

Table IX. 

Temperature 19°. 


Molar 

E.M.F. 

E.M.F. calculated 

B.M.F. cal.'ui 

concentrations 

in volts 

from col. 2 , 

from col. ’ 

of .\RNO 3 . 

observed. 

table VHI. 

tabit' VIII 

C -02 ; 

0 01 

0013 

00163 

O'OlT.i 

O-Ol 

0-t07 

0 0122 

0-0160 

O'OO^* 

o-oi 

0 005 

0*0245, 0 0249 

0-0313 

O'OIT:: 

0-01 

0 00-2 

0'060 

0-0715 

0-035 

0-01 

0-001 

0-0fi9 

0-0895 

0 05S3 

0-01 

; 0 0005 

0080 

0-U8 

0-075':' 



SOLUTIONS IN ACrrONE PART I. 2147 

It nwy ^ noted thnt with lithium nitrate throughout the cell 
measurczuenta could be made much more easily than in the previous 
The error does not exceed 0 5 millivolt. 

We ai»y obtain a series of values by calculation, without 
taking the silver i<» concentration values into account, if we assume 
that the dissociation of silver nitrate approximately obeys the 
;i:;u1ioii law. and that the dissociation is small compared to that of 
Inhium nitrate. In such a case we have: 

[Ag'li _ Molar concentration AgXO,, 

[Ag‘]ii Molar concentration AgNO,,,' 

The values worked out by this method were practically identical 
,,th those given in column 4. table fX. 

It will be observed that the found values lie between the two 
ties of calculated values. It is therefore impossible to state with 
ertainly whether there is agreement or not, the indefmiteness 
rising from the fact that silver nitrate does not obey Ostwald’s 
liulion law accurately. 

Summary. 

il) Silver nitrate in acetone ia only slightly di.s. 5 ociated. It docs 
. t, however, obey Ostwald’s dilution law, but gives a good constant 
3 Rudolphi’s expression. 

C) Lithium nitrate in acetone is much more dissociated than 
iiver nitrate. For dilutions v>100 Ostwald’s law holds well, 
liidolphi's expression does not hold. 

ill It has been shown that the electromotive force of the silver 
urste concentration cell in acetone at 19°, arranged so as to 
onuin a liquid/liquid potential difference as well aa electrode 
Vtential differences, la in quantitative agreement with Nernst’s 
ormula, the value of the transport number of NO,' being taken as 
' 6 -. ” 

(4! The interposition of a saturated solution of lithium nitrate 
vlwoen the two silver nitrate solutions, instead of eliminating the 
iiuid liquid potential difference, increases the latter by several 
siihvolts. The introduction of lithium nitrate throughout the cell 
a the desired effect so far as it has been possible to decide in view 
•i the approximate nature of our knowledge of the silver ion 
'■neentration. 

!i. conclusion, we wish to thank Dr. N. T. M. Wilsmore for the 
■Krest which he has taken in these experiments. 

IliTflUAL CitEMI.STRY LABORATORY, 

^MtEKsiTT College, London. 
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CqXIJL— C% cniicoZ Examination of Calabar Bmm, 

By Abtbub Hembe Salwai. 

Tur socallcd Calabar beans, the ripe seed of Phy$o,Ugma 
^ Balfour have previously been the subject of several mv^,, 
and their most important constituent the alkj'oji 
Srt’iEmine or eserin.^bas long been recognised by most of ,v, 
LLnal^ Pharmacopoeias on account of lU valuable medic, ci. 

first chemical examination of Calabar beans was conducts 
hy'lttnd Hesse (dnWc„.1864. 129 115). who pertained 
their poisonous action is due to an alkaloid, which they des, 5 „n« 
physostigmine. This substance was obtained by them only « 
Srphous. varniah Uke mass, hut a year later Vee (JnAre^r., N; 
Tfil ^succeeded in isolating the alkaloid in a crystalline mo 
ihe lasbmentioned investigator found that the alkaloid meltid r 
690 „d proposed for the crystalline base the Wr 

and Hesse in a later investigation (Annden, 1867, 141, Ob 
assigned to physostigmine the formula C„Hj, 0 :N 3 but u: 
oxnLsed doubt regarding its crystalline character, although ,t , 
now known that under suitable conditions the alkaloid, as stated 1 
Vde (loc. cit.), can be obtained in the crysUlline form. 

In the year 1876 Harnaek and Witkowski {Arch. 

1876 401) indicated the presence of a second alkaloid in Ca ihi 
bean’s, (or which they proposed the name ealabanne. This subsU.. 
L very indefinite in character, being chiefly dmt.ngu. bed by , 
tetanujike ellects on the living organism. Subsequent inre.,r 
tioiis, notably that of Ehrenberg {I erh. Ge,. Dent. Nctiurf.A i. 
1893 IT, 102), have shown that calabarine was in all probability 
product of decomposition, and could not have pre-existed m i! 
Calabar bean. It is evident, however, that besides physostnrTn,, 

» very small proportion of other alkaloids is contained ,n 
Calabar bean; thus, in the year 1888, a cr^talline base, dlorn 
from physostigmine, was obtained by Behringer & Sohn<, (W .r 
Po.if 1888, 2i, 663), and termed by them eseridine. This base 
stated to melt at 132°, to be much less poisonous than phyios., 
lit and on heating with dilute mineral acids to become coour, 1 
into the latter alkaloid. Eseridine has been further examm ^^ 
Eber (rharm. Zci,., 1892, 37, 483). who assigned to ., 

CjsH.A'N.i. and it is thus seen to differ from physos gm 
in the elements of r.ne molecule of water. 

Ehrenberg {loc. eit.) succeeded in isolating a ‘tir a 
the Calabar bean. This substance, which is present 
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iiiiJl pn>l>ortio“*> n«meJ eseramine, and the empirical formula 
{j^OjSj »»»ig“®d to it. It was described as a substance verif 
. iringly soluble in ether and melting at 238—240°. Still another 
%s!oid'of Calabar bean has more recently been described by Ogui 
[ipofA. Zfit) 190d, 19, 891). This base is stated to be isomeric with 
iivsoitigm'O*! *'^®Yefore designated isophysostigmiiie. The only 
^ifotination concerning it appears to be the fact that it is insoluble 
111 tiher, and yields a sulphate melting at 200 — 202°. 

Uule is known regarding the constitution of physostigminc, and 
iirsctically nothing of the alkaloids associated with it. It therefore 
^med desirable to undertake some experiments for the purpose 
throwing further light on the chemical constitution of these 
bases. To achieve this object a large quantity of Calabar beans 
obtained and worked up for the isolation of the alkaloids. At 
tbe same time, the opportunity was taken to examine more 
cooiplctob' other constituenta of the bean. The e.xperiments 
undertaken in order to elucidate the constitution of physostigminc 
ite reserved for a future communication. 


Exi'ehimental. 

A representative sample of the Calabar beans employed in this 
avestigation, when assayed by the method of the United States 
pharmacopoeia, yielded 0 091 per cent, of alkaloid. The method 
iftrred to, however, was found to give results which were much 
oo low, since the amount of pLysostigmine isolated when working 
. 1 ) the large scale, as described below, was equivalent to 0'179 per 
act. of the material employed. The low result by the above method 
jf assay has been ascertained to be due to the fact that three 
riUactions with ether (as required by the Pharmacopoeia) are 
:|uite insufficient to remove the alkaloid completely from a solu- 
tion which has been rendered alkaline with sodium hydrogen 
rarbonate. 

With the object of testing for the presence of an enzyme, 500 
grams of powdered material were mixed with water and kept at 
lie ordinary temperature for forty-eight hours. The liquid was 
then separated from the mass by filtration under pressure, and 
alcohol added to the filtrate. A caseous, white precipitate was thus 
produced, which was collected and dried in a vacuum desiccator 
wet sulphuric acid, when it amounted to 14’5 grams. This 
substance, which gave the biuret reaction, slowly hydrolysed 
■®ygdalin, thus indicating the presence of an enzyme. 

A further portion (50 grams) of the powdered bean was succes- 
atel; extracted in a Soxhlet apparatus with various solvents, when 
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the following amount of extreot, dried at 100°. were , 
tained: 

Pel, oleum (b- P- 3b-5«*j ‘“"‘hd 0 38 gr.m« = 0;7« per «uL 

'-lofor... :: o.;8 :; =o;38 ;: 

:: :; =134 .. 


Toul.. 


3-09 


618 


For the purpose of a complete examination of the constituean 
of the bean 122-7 kilograms of finely powdered matenal »e;, 
extracted by continuous percolation with hot alcohol. After removj; 
of the greaUr part of the alcohol there remained a reddish bron 
extract? amounting to 101 kilograms. This extract, in conveciir. 
portions was mixed with water, and the mixture distilled m i 
current ’of steam. The distillate, which conUined a very irru' 
ouanlity of essential oil, was extracted with ether, the etheiri: 
wlulion being washed, dried, and the ether removed. A pale ycilo, 
oil possessing a garlic-like odour and amounting to I S grams ,n 

°*^After*^the above operation there remained in the steam distillstios 
flask a large quantity of fatty oil floating on the surface of . 
reddish-brown aqueous liquid, which contained a brown, resmou, 
powder in suspension. The fatty oil was separated, washed vc-.; 
with water, and set aside for subsequent examination, whilst lit 
brown resin was collected and washed with water, the wasiuno 
being added to the main portion of the aqueous liquid. 

Isolation of rhysostiymtne, CisHjiO^Nj. 

A small portion of the aqueous liquid was, in the first placi, 
extracted successively with ether and amyl alcohol, but th« 
solvents removed only smalt quantities of gummy material. Tt. 
whole of the aqueous liquid was then rendered alkaline with aa 
excess of sodium carbonate, and repeatedly extracted with etkr 
until no further alkaloidal substance was removed by this treatmec; 
The ethereal extracts were united, concentrated to a convenien; 
volume, and then carefully shaken with successive portions of o 
cent, sulphuric acid until the extract became just acid m reaction 
The neutral solution of the sulphate of the alkaloid ..la 
treated with an excess of a saturated solution of sodium sahcptc. 
when the salicylate of the alkaloid was precipitated as an almc . 
colourless, crystalline powder. This was collected, w^hed welU.ia 
water, and dried in a vacuum desiccator over sulphuric aci . 
further quantity of the salicylate of the alkaloid was obtained fr® 
the filtrate by rendering it alkaline with sodium carbona , ex 
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iBg ffith ether, and subjecting the ethereal solution to the same 
Jocea as that described above. The toUl crude salicylate thus 
^.-sined amount^ to 330 grams, representing 219 " grams of 
i.b'sestigmia®) ^hich is equivalent to 0179 per cent, of the material 
tuiplo.'fl m the investigation. In order to ascertain whether this 
oruile salicylate was homogeneous or not, a considerable portion of 
,>,f coiiipo““<i was subjected to systematic fractional crystallisation 
alcohol. The fractions were found to be uniform in character, 
cmtallising in stout, colourless prisms, melting at 180-181°, and 
,,‘re therefore homogeneous. (Found, C = 641; 11=^6 6; N;=10'2. 
I'llc., 0 = 63 9; H = 6'6; N = 10'2 percent.) 

1 , 1 , evident that the above compound consisted of physostigmine 
sjiicylatc. The free base was obtained from the latter by agitation 
, 1 th aqueous sodium carbonate in the presence of ether. The 
rthcnal solution of physostigmine thus obtained uas dried, and tlie 
Koent removed. The pale brown, viscid residue was dissolved in 
Vnjene, and the solution allowed to evaporate slowly at the ordinary 
nmperature in a vacuum desiccator over sulplmric acid. After 
same time there was deposited a mass of crystals, which was collected 
ici recrystaiiised several times from a muture of benzene and 
piroleum. The physostigmine separated from this solvent in stout 
prams, which melted at 86—87°. (Found, C = 65T; H = 7’9. 
C»ic,, C' = C5'5; H=-7'6 per cent.) 

H.'toS, made up to 20 c.e. with chloroform, gave -2°1' in a 
2-dcm. tube, whence [ajj, -75 8°. 

The above specimen of physostigndne does not agree in melting 
pvint with the physostigmine obtained by Pictet and Polonowskv 
[i:,i7 .s'ec., cfiim.,^1893, [iiij, 9, 1008), who state that the alkaloid 
Beits at 105—106°. A commercial sample of physostigmine was 
ihereiore procured, and this also melted at 105—106°. It was 
iben found that the alkaloid is dimorphous, since the inodi6cation 
r.eiting at 86—87° could be readily converted into the substance 
celling at 105—106° by recrystallisation in the presence of a crystal 
if the latter. The optical rotation of the compound melting at 
l'is-106° was dotermined, and found to be identical with that of 
ie modification melting at 86—87°, as recorded above: 

0 3062, made up to 20 c.c. with chloroform, gave Oj, -2°19' in a 
2dcm. tube, whence [a]„ - 75-8°. 

PicUt and Polonowsky (loc. cit.) ascribe to physostigmine an 
plial rotarion, [o];, - 82°, which is somewhat higher than the 
«aiU obUined above. 

Ph^tigmine does not yield any def.nito aurichloride or platino- 
»™e, but a well-defined ‘picrate was obtained, which crystallises 
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dilute alcohol in feathery, yellow needle*, melting at 114- ], 
i* only sparingly soluble in hot water, but readUy so in alcohol 

ItdLaiion of Euramine. 

The ethereal liquid which had been shaken with dUute sulphar^ 
for the separation of the physoetigmine as above described 
will with Lter, dried, and the solvent removed. A 

iabout 2 grams) of a viscid, brown residue wm tb-i, 
obtained, which gradually became f 

completely soluble in ether, it was digested with a sm^l quanuu 
of tL latter, the sparingly soluble portion collected, 3„,1 
..nnfied bv crystallLsation from alcohol, when it separated m 
colourless needles, melting and decomposing at 245“ This suh-iac , 
was very sparingly soluble in ether, chloroform, or benzciie. i,., 
n.vlilv L in hot alcohol. It dissolved in strong mineral ai-id. 
yielded a precipitate with Mayer s reagent It appe^s fr„m h., 
above properties that the substance is identical with the esera,,::.,, 
of EhrLberg (foe. cU.j. but the amount isolated (01 gram) did „o. 
admit of further examination. 

/mfolton of a .\eu’ Alkaloid, 1‘hjtovenint, ChH.AN'; 

The ethereal liquid from which the above-mentioned escramic. 
had been removed, yielded on evaporation a brown oily r«..i« 
which slowly crystallised. The crystal* were sepa.rat^ from a 
adhering oil, and then crystallised, first from dilute alcohol, ao; 
Tnally from a mixture of benzene and light petroleum Ta 
substance separated from the latter solvent in small, colour., 
prisms, melting at 123“. The yield of pure substance amouiu.: 

to 0'6 gram: „ , 

0 1024 gave 0-2395 CO. and 0 0669 H^O. C = 63-8; . 3, 

0 1165 0-2726 CO., „ 00736 H,0. C = 63-8;H = , o 

0-1817 ” 17-2 c.c. N. (moist) at 25“ and 764 mm. N-li> b, 

CnHisOjN., requires C=641; H=6-9; N = 10-7 per cent. 
The above-de'scribed alkaloid is not identical with any of the b«. 
previously isolated from Calabar beans, and since no compound - 
the formula C.^HjsOjN, appears to have been hitherto de,<n.,. 
it 13 proposed to designate the new alkaloid, ■physovtmn^^ 

Physovenine, ChHjjOjN,. is very soluble “ _ 

chloroform, moderately so in ether, but insoluble in lig F 
or water. It is only a weak base, dissolving in concentrate 
acids, bv.t being reprecipitated on the addition of water, 
physovenine is treated with barium hydroxide, there is . 
diate precipitation of barium, carbonate, and the solution ap . 
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* de*p odour. This behaviour of ph^ovenine ia very 
milAL physostigmine, since the latter under the influence 

jjkalis (Ehrenberg, toe. eif.) loses carbon dioxide and metbyl- 
jniine, and beccunes converted successively into eseroliue and a rri 
„!ounag matter, rubreserine. It appears probable from the 
roperties and composition of pbysoveuine that the latter is an 
j. lermediate product in the conversion of physostigmine into 
,^rulinf , as represented by the following equations : 

CiiHjiOjNj + H.O = C„H,80aN, CHs'NHj. 

Pljyso«ligniin«. l*by»oreuine. 

~ CJjjH jjjONo + COg. 

Eserolino. 

I’hvsfivciiiue is, like physostigmine, very powerfully myotic ; thus 
I -ini’ll" drop of a 01 per cent, solution of the .alkaloid in dilute 
when introduced into tho eye produced after an interval 
li j ifW minutes a powerful contraction of the pupil, which attained 
IS maximum effect half an hour after the injection. 

portion of the aqueous liquid from which the alkaloids had 
extracted as described above, was rendered slightly acid with 
(,rtic acid, and then concentrated to a small bulk, A large amount 

i a viscid sjTup was thus obtained, which readily reduced Fehling’s 
■ ation It was digested with hot alcohol, tho alcoholic liquid 
..anted, and ethyl acetate added to the latter. In this manner 
i>.ii5nirrable quantity of a sugar was obtained, which yielded a 
ii.cnaronc, melting and decomposing at 205°. 

Tht Fatty Oil. 

V:,e fatty oil which had been isolated as previously described 
Kfiuuted to 1650 grams. Since it was found to contain a small 
ciiility of alkaloidal substance of weakly basic character, it was 
tuacted with 40 per cent, sulphuric acid. The acid extracts were 
tadircd alkaline and extracted with ether. In this manner a small 
i.'auut (1 ,5 grams) of a brown, viscid liquid was obtained, which 
Ntiy solidified after keeping some time. On examination, the 
y-ialline substance was found to be identical with the alkaloid 
luoveniiie, Cj^HuOjNj, previously isolated from the aqueous 
r-id 

.4 convenient portion (200 grams) of the fatty oil was next hydro- 
Kd by heating with an excess of potassium hydroxide in the 
tence of alcohol, when a considerable quantity of ammoniacal 
fours was evolved. After this treatment the greater part of the 
t'diol was removed, water added, and the alkaline liquid repeatedly 
icix. 7 « 
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extracted with ether. The pale yellow ethereal extract waa 
dried, and the ether removed, when 10 grama of a crnu^ 
reeidue were obtained. Tbia waa diasotved in hot alcohol f 
which it acparated in colonrleas leafleta, melting at 132 ~. 133 c 
substance gave the colour reactions of the phytokerola, and evia*..!* 
belonged to that class of compounds. Windaus and Hautfc fi'.' 
1906, 39, 4378; 1907, 40, 3681) have already shown ttjj ,, 
phytosterol of Calabar bean is a mixture of two compom^ 
namely, stigmasterol, C^HyO, and sitosterol, Cj^H^O, which 15 , 
separated by them after conversion into the bromoacetvi ij. 
atives. In order to ascertain whether the above crude pt^- 
sterol, melting at 132 — 133“^, consisted of such a mixture th 
substance was acetylated, and the acetyl derivative treated «-xi 
bromine in the presence of acetic acid. The sparingly #o’, ; 
bromo-derivative which separated was purified by ensti'a, 
tion from a mixture of chloroform and alcohol, and wa.s c-btisji 
in colourless leaflets, melting and decomposing at 205- v,-. 
(Found, Br=40'6. Calc., Br=40'7 per cent.) This substio!* j 
evidently identical with the tetrabromoacetylstigmasterol dewhixs 
by Windaus and Ilauth (foe. «'(.). When debrominated Iv zta 
of zinc dust the above compound yielded acetylstigmasterol is ■ j 
140°), and the latter on hydrolysis was converted into stigmunj 
melting at 169°. 

The mother liquors from the bromination, treated iii the u! 
manner, yielded successively acetylsitosterol (m. p. 128°) ami a 
sterol, C^iHxjO, melting at 134 — 135°. (Found, C=83'7; H = l. 
Calc., C = 83'9; II=U'9 per cent.) It is thus evident tbii u 
above crude phytosterol, melting at 132 — 133°, consists of a ims!* 
of stigmasterol and sitosterol. 

Isolation of Trifolianol, 02]Hj,02(0H)». 

The alkaline aqueous liquid from which the above-descrilici tr-s 
phytosterol had been extracted by ether waa acidified with q:-i 
sulphuric acid, when a dark-coloured, semi-solid precipitate of to 
acids was produced. A portion of the precipitate was observed i, it 
sparingly soluble in ether, and this was therefore separate!; .d 
lecLed, when it formed a dark-coloured solid amounting to 5 errsf 
This sparingly soluble substance was first digested with hot iIk* 
which removed the greater part of the colouring matter, and ti 
treated with boiling chloroform. The latter solvent extractrd 
small amount of a colourless solid, which was purified by cmHJ 
tion from dilute pyridine, when it separated in microscopic nwia 
melting and decomposing at 295°. When dissolved in chlotcf* 
and acetic anhydride and a drop of concentrated sulphuric si 
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, j ntt » transient pink coloration, changing to blue, and 
tntogrec" (Found, C - 71 4 ; H - 10 2. Calc., C- 71-6 ; H = 10-2 

f 

The properties of the above compound, together with the result 
itt analj^is. indicate that the substance is identical with trifoli- 
o! C» Hj(Oj(OH){, which was first isolated from red clover flowers 
’o*fr and Salway, Trans., 1910, 97, 249). Its identity was 
afirrued by the formation of diacetyltrifolianol, which crystallised 
flat, colourless needles, melting at 165 — 166°. (Found, C = 6S'9; 

Calc., C = 68-8; H = 9'2 per cent ); 

, made up to 20 c.c. with chloroform, gave o,, -0°:U' in a 
i dem, tube, whence [a][, -24-4°. 


In/u/ion of u yew Dihydric Alcohol, Calaharol, Cojnsj02(0H).,. 

The sparingly soluble substance which had been digested with 
jroiorm for the removal of the trifolianol, as above described, 
1 crvstaliised from dilute pyridine, when it separated in minute 
(til’s, melting and decomposing at 290 — 300°. It was found, 
itver, that this substance still contained a considerable propor- 
a of trifolianol. A separation was effected by converting the 
stance into its benzoyl derivative and subjecting the latter to 
TStematic fractional crystallisation from a mi.vture of chloroform 
i ilcohol. In this manner two benzoyl compounds were isolated, 
iiiDg at 165 — 170° and 195 — 196° respectively. The former was 
lad on analysis to be dibemoyltri/olianol : 

V1109 gave 0 3032 COj and 0 0822 ILO. C = 75T; H = 8’2, 
t'jjHjjO, requires C = 75 0; H = 7'9 per cent. 

The benzoyl derivative melting at 195 — 196° was analysed with 
t fsilowing results ; 

PUT3 gave 0-3268 CO, and 0 0810 H„0. C = 76 0; n = 7-7. 
lows „ 0-3036 COj „ 0-0768 ILO. C=-76 1; H = 7-8. 

I tarfliA requires 0 = 76 0; 11 = 7-5 per cent. 

I 'it94, made up to 20 c.c. with chloroform, gave Op +0°52' in a 
2-dcm. tube, whence [oj^ +14-7°. 


k «ould appear from the above analysis that the benzoyl 
ipwind melting at 195 — 196° is derived from a dihydric alcohol, 
8*0,. In order to isolate this compound in a state of purity 
[laatily of the original mixture of trifolianol and the new 
W was heated with equal quantities of chloroform and alcohol, 
lie undisBolved substance collected. On repeating the process 
»»1 times a homogeneous compound was obtained, which melted 
‘k> . This was recrystallised from dilute pyridine, when it 
wted a colourless, microscopic needles : • 


7 B 2 
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0 0504 give 01351 COj and 0 0460 HjO. C=73'l ; H = lo ) 
C^HjjOi requires C -73'4; H=:9'6 per cent. 

The above substance is thus seen to possess the formuia CjjH (, 
Ah it is a new compound it is proposed to designate it 
with reference to the source from vhich it has been ohtaine-i 

Calaliarol is very sparingly soluble in the usual organic solrt,. 
but dissolves readily in pyridine. When dissolved iu 
anhydride and chloroform and a drop of concentrated sulpj,,, 
acid added, a pink coloration is produced, which rapidly dm, 
to blue and then to green. Calabarol yields a dihtntoyl dcrivi; , 
C|2Hj,04(CO-CjH5)j, which crystallises from a mixture of cl tc 
form and alcohol in well-formed, colourless needles, melting i 
195 — 196'^. It is readily soluble in ethyl acetate or chlorofurm 
very sparingly so in alcohol. 

The properties of calabarol indicate that it is closely slliej . 
a uuniher of dihydric alcohols, which have been isolated io li* 
laboratories, and which fall into two groups possessing the gecen 
formulffi C.Hs.-i.O, and 0,H2,.e04 respectively, ('skbih 
however, appears to belong to a new series of dihydric a!ci,i:« 
which may be represented by the general formula 


Examination of iht Fatty 

Tiro ethereal solution of fatty acids from which trifoliaiic.; uj 
calabarol had been reiitoved as described above, was washed. d:« 
and the ether removed. The residue was dissolved iu hot a!i*< 
when a substance separated, which, after several crystallhit.io 
from alcohol, imdted at 74 — 76°: 

0 3073 required, for neutralisation, 8'85 e.c. A'/IO KOH Nrv.ry 
isaliou value— 16r5. 

C.viH 440, requires neutralisation value=165 0. 

It appears from this result that the substance is bclitiiio cs 
(m. p. 80 — 82°), although the melting point is somewhat low ier la 
latter compound. In order, therefore, to effect a further pu.'^a* 
tion, the substance was esterified, and the ethyl ester thus prois.w 
then distilled under diminished pressure. The first portion of » 
distillate having been discarded, the remainder was hydioiwi 
when it yielded a fatty acid, melting at 77'5°. (Found, 

11 = 13 0. Calc., C = 77'7; H = 12'9 per cent.): 

0 1775 required for neutralisation 5'2 c.c. iV/lO-KOH. Xfutwi 
isation value = 164'3. 

C2H44O2 requires neutralisation value = 165 0. 

The substance was thus definitely identified as bebenic acid 
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-j-lsf rcm*in>“8 portion of the fatty acids was converted into the 
! .iit, and the latter treated with ether in the usual manner 
Ttlie separation of the saturated from the unsaturated acids. The 
of lead insoluble in ether was collected, and the fatty 
d» reseiierated and crystallised from alcohol. The first crystalline 
^ M»ii» consisted of bchenic acid, melting at 77°. The subsequent 
Kftjis melted at about 55 — 60°, and were evidently mixtures. In 
Iff to ascertain the constituents of this product, it was dissolved 
I alcohol and fractionally precipitated by the successive addition 
( -mall portions of a concentrated solution of barium acetate, 
p this manner four fractions were obtained, from each of which 
fatty acid was re^nerated, then crystallised once from alcohol, 
„i titrated with >/T 0-potassium hydroxide. The neutralisation 
, oi the several fractions were 202 a, 20a 9. 207 0. and 209'5, 
fciUt their melting points were 55°, 59°, 59°, and 60° respi>ctively. 

ri-sults indicated the presence of palmitic and stearic acids. 
The unsaturated acids obtained from that portion of the lead salt 
•ith was soluble in ether amounted to 80 grams. When distilled 
Slier diminished pressure a yellow oil which pafsed over at 
i;. 24 CI° 15 mm. was obtained. An analysis and a determination 
[ (he constants led to the following results : 

1061 gave 0 3004 CO, and 0T128 H„0. C 77 0 ; 11. 118. 
Neutralisation value = 199'6; Iodine value -1.19. 
t .lljiOj requires C = 76‘6; H = 12T per cent. Neutralisation 
value=198 9; Iodine valuc = 901. 
requires C = 77T; H = 11'4 per cent. Neutralisation 
value = 200'4; Iodine value =181 ’4. 
h i-i thus evident that the liquid acids consisted of a mixture of 
oc sad liuolic acids. 

Examination of the llesins. 

lbs resin which had been separated from the aqueous liquid in 
ffiinner previously described, consisted for the most part of a 
Iwr. powder, which was very sparingly soluble in the usual 
|»aic solvents. This product was mixed intimately with purified 
Ha*t, the mixture dried, and then extracted in a Soxhlet 
»!ita,s successively with petroleum, ether, chloroform ethyl 
lUe. ana alcohol. 

Petroleum Extract of the Resin. 

la Consisted of a brown, fatty oil, amounting to 65 grams. In 
't to ascertain whether the oil contained any alkaloid, it was 
in ether, and the ethereal solution shaken with dilute 
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mlphnri* Acid- The acid extract* yielded, however, only » 
fmall quantity of a brown oil, which apparently consisted 

phyMwtigmiiie. 

The ethereal solution which had been shaken with dilute 
acid wa* washed, dried, and the solvent removed. The residue 
then hydrolysed, and the product.s of hydrolysia examined ;• . 
manner similar to that previously described in connexion UirV 
fatty oil of Calabar bean. The following constituents were f,.,^ 
to be present; stigmasterol, sitosterol, trifolianol, calabarel ij, 
hchcnic, palmitic, stearic, oleic, and linolic acids. 

Elhtr, Chloroform, and Ethyl Acetate Exiraett of the 

These e.xtracts were dark brown, gummy solids, amount;;. 
5, 17'5, and 11 grams respectively. They were separately 
but nothing of a definite nature was isolated from them. 

Aleoholic Extract of the Retin. 

This was a dark brown syrup amounting to 41 grams. \t ,, 
dissolved in alcohol, and the solution heated for some time rjj 
dilute sulphuric acid. After removal of the alcohol in a curnu 
of steam, there remained a black, resinous mass and a it.;, 
coloured aqueous liquid. The former was collected and exaicisti 
but yielded nothing definite. Since a small portion of the a(]’>a 
liquid gave a precipitate with Mayer’s reagent, tlie whole •• 
rendered alkaline with sodium carbonate, and the alkaline mic,-.-. 
extracted repeatedly with ether. The ethereal extracts were 
and agitated with small portions of dilute sulphuric acid mmi n 
liquid was ju.st acid in reaction. The extracts thus obtained 
treated with a concentrated solution of sodium salicylate, vidi* 
3 grams of a crystalline solid, which was found to be identici! *3 
physostigmino salicylate, melting at 180 — 181°. 

The alkaloid isolated as above described could not have eri-cs 
as such in the alcohol extract of the resin, but was evidently |'r«es 
in some form of combination. 

Summary. 

The results of this investigation have shown that the Ca tr 
bean (J^hysostiyma venenosum, Balfour) contains, in addilie!; a 
some essential oil, resin, and other amorphous substancer. ■> 
following compounds : 

Physostigmine, CjjH,,0.>N3.- This alkaloid was found u 
dimorphous, since two interconvertible modifications were nbta. < 
melting at, 86—87° and 105—106° respectively. The amouni i 
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ioUUd *«» equivslent to 0179 per cent at the Calabir 
L^ni employ**!- 

r I’kgtattmaf, CmHjiOjNj, a new alkaloid, melting at 123°. Like 
Lj-jostigmine, H produce* a powerful myotic effect on the pupil of 
the ey«- 

Eseramine, an alkaloid melting at 245°. 

('.i/fliaro/, CaHj, 04 , a new dihydric alcohol (m. p. 245°), which 
Vi, Ids a dihenzoyl derivative, melting at 195—196°. 

Tniolianol, CjiHjjO,, a dihydric alcohol previously isolated from 
red clover flowers. 

Stigniasterol, and sitosterol, C,.H| 40 . 

Glycerides of behenic, stearic, palmitic, oleic, and linolic acids. 

.\ sugar yielding d-phenylglucosazone (m. p. 205°). 

In the course of the present investigation no evidence has been 
,,!,iaint'd of the presence in Calabar beans of the alkaloid designated 
tv Ogui (for. cit.) as “ isophysostigmine," or of the “ eseridine of 
Bofcnngcr & Sbhne (for. eit.). 


The tVsLucoys Ciisuical Rebeakch Labokatobies, 
Loxdo.v, E.O. 


I I'XLIll.— CtmCWitiftons to the Chemistry of the. 
Terpenes. Part XII. Synthesis of a Menthadiene 
from Thymol, and of a Diethylcydohexadiene 
from Phenol. 

By George GEBAt-n Hendekson and Robert Boyd, B.Sc., Carnegie 
Reaearcli Scholar. 

Freparalion of a Menthadiene from Thymol 

’fBTi.oaENTHOL (hexahydrothymol), C.oH„-OH, was flrst prepared 
jyothetically by Brunei {Gompt. rend., 1905, 140, 252) according 
Jo the method of Sabatier and Senderens, namely, by passing a 
tailure of thymol vapour and hydrogen through a tube conUining 
^sfiT divided nickel at a temperature of 160—170°. When heated 
vith either potassium hydrogen sulphate or phosphoric oxide this 
itymomenthol yielded a menthene, CjoHj,, but as these dehydrating 
‘gJDls tend to bring about intramolecular rearrangements, the 
rautiiution of the hydrocarbon obtained by these methods remained 
»»«rUm. As we proposed to make use of this menthene for the 
prepsr ion of a menthadiene, it appeared advisable to attempt to 



2160 HISDEBSOS AND BOYD : CONTKIBTJTIOIIm tu the 

dehydrate the thymomenthol by means of oxalic acid in order 
obviate the riik of rearrangement. This reagent proved effeo „ 
under suitable conditions. 

A quantity of thymomenthol was prepared according to Brun.,, 
method, and some of the product, which is a colourless liquid 
a pleasant odour resembling that of mint, was boiled for a r,, 
siderablc time under a reflux condenser with an 8 per cent. ar|ur..„j 
solution of oxalic acid. The result was not satisfacto^, little rr 5, 
change Uking place, and the use of stronger solutions led |„ 
improvement. Finally, in order to effect dehydration, it w.as 
necessary to heat the thymomenthol with anhydrous oxalic jrq 
for several days. When the reaction appeared to be completer!, sb 
contents of the flask were distilled in a current of steam, with it. 
result that a colourless, oily liquid passed over, whilst a sma.:,; 
quantity of a non-volatile substance remained in the flask. Ts- 
liquid distillate was separated from the condensed water, dried with 
poUasium hydroxide, and fractionally distilled. The fraction whici 
boiled at 16&— 170° was retained, and the portion of higher boilir.; 
point again heated with oxalic acid. Ultimately, after further 
fractionation, we obtained a quantity of a clear, colourless liquid 
with a pleasant odour, which had the following constants ; hoilii,; 
point 167—169° under atmospheric pressure, Dg 0-8188, 1 4.i353 

The physical properties of this mentbene agree with those oi 
Brunei's preparation, and it is therefore evident that when thymo 
menthol is dehydrated by means of oxalic acid the product is thr 
same as that obtained by using either potassium hydrogen sulphiu 
or phosphoric oxide. 

According to its method of formation from thymomenthol (I 
the hydrocarbon must be either (II) or dS-menthene (III) Ws 
found that it yields the characteristic crystalline nitrosochlond*. 
melting at 133°, and is therefore the d’-isomeride ; 

CH,-CHMe-CH, ^H.-CHMe-CH CH„'CHMe-CH. 

in.-CHPC CH-OH CH.,-CHPri’-CH CH^-CPr'^-CH 

(I.) (II.) d”) 

The other suhsUnce obtained by heating thymomenthol with 
anhydrous oxalic acid, which did not volatilise with steam, vn 
prox'ed to be thymomtnihyl oxal^Uj C204(C]oHj9)2, which is formei 
as an intermediate product. This ester was separated from ihs 
other contents of the distillation flask by means of ether, i.-t 
ethereal solution washed and dried, and the ether removed Of 
distillation of the residue a clear, colourless liquid passed over, 
which solidified on keeping. After crystallisation from alcohol lir 
ester was obtained in large, colourless, lustrous prisms, which meiWd 
at 90°. It is very readily soluble in ether, benzene, or chloroform. 
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(.illy rfadilj so in nlcohol, light petroleum, or acetic acid, and 
ir.>.'iiible in witer. It is rapidly hydrolysed when heated witli 
.jucous sodium hydroxide, yielding oxalic acid and B ihymnmenthol, 
. VrnUl!'»« melting at 29°: 

() .’183 ga»e 0-5'69 CO. and 0-2014 H.O. C= 72 1 ; H = ]0 3 
requires C = 721 ; 10 4 per ceiit. 


from the i*-menthene a menthadiene was prepared in the follow- 
manner: A solution of the hydrocarbon (1 mol.) in about four 
imes its weight of glacial acetic acid was cooled with ice water, and 
1 „x.led solution of bromine (1 mol.) in the same .solvent slowly 
„i,|.-d. The product was poured into water, and the mnilhtnf 
hijr'jmi/lf, CniH,jBr., which separated as a heavy, oily liquid, 
■Strarled with ether. The ethereal solution was washed and dried, 
he (Iher remoa-ed, and the residual liquid distilled under 
iiminished pressure. The dibromidc is a colourless, rather viscous 
which boils at 125--128°/30 mm. It is unstable, quickly 
iffoming dark in colour. 

The dibromide was heated for several hours on the water-bath 
mder a reOux condenser with excess of alcoholic potassium 
sydrexidc. When no further separation of potassium bromide was 
ibterved, the contents of the flask were distilled in a current of 
trim, and the oily liquid which passed over was separated from 
.he condensed water by agitation with light petroleum. The 
.hition was dried, the petroleum removed by distillation, and the 
vydual liquid purified by repeated distillation over sodium. 

The mtnthadiene, C,(|Hj 5 , obtained in this manner is a colourless 
jrjuid with a pleasant odour somewhat like that of limonene and 
.u the (ollowing constants ; boiling point 173-5° under atmospheric 
(ruBure, 0-S337, 1 46539. It at once reduces potassium 

wnnanpanate m the cold, and unites additively with bromine but 
t (low not form a sUble tetrabromide at the ordinary temperature 
lor vben more than two atomic proportions of bromine are added’ 
Koiution o( hydrogen bromide begins. It does not appear to form’ 
nitrosite under the usual conditions. On exposure to the air it 
^abs oxygen fairly rapidly : 

' Mo gave 0-S206 COj and 0-2797 H,0. C= 87 7 • H = 121 
''■fe „ 0-6064 CO; „ 0-2070 HgO. 0=881 • H = 122 
requires 0 = 88 2; H = 11 -8 per cent. 

Since i’ menthene dibromide has the formula 
CHj-CHMe— CHj 
CH,-CBrPr^-CHBr- 

the menthadiene prepared from it by elimination of two 
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molecnle* of hydrogen bromide in the manner descrilMd above 

, , CH,-CHMe-qH 

the 4* Msomeride, with the formula: ch— 

From menthol, through mentbyl chloride, Birkenheim (g,, 
1892, 25, 690; prepared a hydrocarbon, Ci(,H,g, with the foilonu, 
constants: boiling point I70“, 0'8160, 1-4536. By adtiitioi 

of bromine to thU compound and subsequent elimination ci 
hydrogen bromide, he obtained a hydrocarbon, C,nH,„ which be,'),-' 
at 172 — ITt'’ and had 0-8408. There can be little doubt tti- 
tho mentheno and menthadiene which we prepared synthetifi' , 
from thymol are identical with the corresponding hydrocarlx^ 
which BirkenhciA obtained directly from menthol. 

/'reparation of l.ZDieihylcjoXohtxaditnt from Phem,!, 

Considering that it would be of interest to compare the proper: a 
of the terpenes with those of isomeric hydrocarbons of the forma , 
CijIIij, we proceeded, in the first instance, to prepare a diethvlfvr fr 
hexadiene from phenol in the following manner; 

A quantity of 3 : 5-dicthylphenol was prepared by coiidensb- 
phenol with diethyl ether in presence of aJuminium chloride, acceti 
ing to Jannasch and Rathjen's method (Bor., 1899, 32, 2392), 4 .-s 
a mixture of the vapour of this compound and hydrogen was paatc 
through a tube containing finely divided nickel and heated to i 
temperature of 160 — 170°. A colourless liquid collected in t). 
cooled receiver, which, after purification by fractional distillatiot 
proved to be principally composed of 1 :3-l/ie^A}^fcyclo/ler^lIl•,l.; 

^’^CUEt■CH'^*"^'^^^- is 3- mobile, colour's 

liquid, with an odour somewhat like that of peppermint. It Ikj 
at 203 — 205-' under atmospheric pressure, and has DJ 0 8945 »si 
rtp 1-46450 : 

0-1728 gave 0-4851 CO., and 01915 HjO. C=76-6; H = 123. 

CjjHjoO requires 0=76 9; H=12-8 per cent. 

The bulk of the diethylcjrcfohexanol was boiled for severil dry 
under a reflux condenser with anhydrous oxalic acid, and itn 
the dehydration of the alcohol appeared to be complete, the codIk'j 
of the flask were distilled in a current of steam. A colourless, y.r 
liquid passed over, and was separated from the condensed viur 
by means of ether, while a small quantity of a non-velai:.* 
substance was left in the flask. The ethereal solution -was derd 
the ether removed by distillation, and the remaining liquid frartii* 
ally distilled. The principal fraction was redistilled several tioia 
over sodium, and finally a liquid of almost constant boiling pxs" 
was obtained, wnich gave the following results on analysis : 
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(, ^>534 g»M 0-8130 CO, and 0-2794 H.O. C=87-5; H«12-3. 

0 2818 „ 0-9131 COj „ 0 3140 HjO. C = 87-4; H = 12-3. 

C,oH, 8 requires C = 87; H=13 per cent. 

It »pp«»r» ff*”” numbers that the liquid consisted for the 
most part of 1 : 3-</»e<Aj/cycloA«j:enc, CjjHjg, but contained also a 
].(ile diethylcyc/oheiadiene, from which, owing to the 

proxiniity of their boiling points, it could hardly he separated by 
irictional distillation. The latter was probably derived from a 
little diethylrycfohexenol present in the specimen of diethylcycM- 
he.vauol which was used for the preparation. However, it is worth 
noting in this connexion that, by the action of phosphoric oxide on 
raenihone, Birkenheim (Joe. cit.'J obtained a similar mi.xture of 
hvJrocarbons which gave on analysis; C-87 7, 87-S; H = 12-3, 
12 1. and drew the conclusion that both the compounds C,(,H]g and 
I!„ are formed from menthone under the conditions mentioned. 
The specimen of diethylci^c/ohexcne, prepared as described above 
and apparently not quite pure, was a colourless liquid with a peculiar 
odour faintly resembling that of the menthene obtained from 
ihjmol. It boils at 163 — 166® under atmospheric pressure, and 
has 1)J 0 83141 and nj, 1 46519. Taking into account its mode of 
formation, it is obviously the A^.jisonieride, 


CHj< 


CHEfCH, 

CHEt-CH 


>CH. 


The non volatile residue from the steam distillation of the 
dehydration product probably consisted of diethylcycfohe.xyl 
o.valate. It was extracted by means of ether, and, after removal 
nf the ether, the oily liquid which remained -was subjected to distilla- 
lioti, with the result that it underwent decomposition and yielded 
mote of the hydrocarbon. 


The next step was to prepare diefhylcyciohexenc dibromide, 
b;olli8^r,, and to eliminate two molecules of hydrogen bromide 
from one molecule of this compound. A cooled solution of bromine 
(1 mol.) in glacial acetic acid was slowly added to an ice-cold 
wlution of diethylcpc/ohexene (1 mol.) in the same solvent. After 
a short time the solution was poured into water, and the dibromide 
whici separated was collected and washed with water. It is a 
hravy, colourless, oily liquid, which begins to decompose on keeping. 
The dibromide was heated on the water-bath under a reflux 
condenser with excess of alcoholic potassium hydroxide, and when 
i..e reaction appeared to be completed steam was passed through the 
muturc The oily liquid vphich passed over was extracted from 
'’y means of light petroleum, the extract dried 
Might ^roleum removed by distillation, and the residual liquid 
lonally distilled. The principal fraction was purified by 
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Tcpeatcd d^tillalion over sodium, aud finally a liquid of consult 
boiling point waa obtained, which analysis proved to bo the desirt,] 
hydrocarbon : 

0 1143 gave 0 3699 CX)j and 01196 H,0. C=88-3; H = ll i;, 
requires C=88'2; n = ll'8 per cent. 

The 1 .3-dif.lhyhyc\c>hexad'unt, thus obtained is a <olr,u. 

less liquid with a pleasant odour, and has the following constant, 
l>oiling point 166—168° under atmospheric pressure, 086 Jj 
lip 1'47573. The figure for the specific gravity is perhaps incorroi 
as the quantity of material was too small for an accurate detenniti). 
tion. The hydrocarbon is unsaturated, reducing at once an alkaiin, 
solution of potassium permanganate, and uniting additively wjtij 
bromine. It also appears to resinify on exposure to the air. ,Sint» 
it is formed by elimination of hydrogen bromide from tl* 
dibroraide of 1 -. 3-diethyt-i<-cycfohexene (I), it most probably is 
1 : 3 diethyl-i^ ^-cyciohexadiene (11); 


(I.) 



It is our intention to examine more fully the character ot ihi. 
hydrocarbon and of some of its isomeridcs. 


We take this opportunity ot expressing our thanks to the Carnu!.;. 
Trustees tor a grant which defrayed most of the expense of tlii, 
work. 

OllBMISTUV DxrAaTMKNT, 

Tub Gi.asoow axd West or Scotland Tbx:iinical Colleob. 


eeXfilV. — 77te Velocity of Addition of Alkyl Bromidrs 
to (lyclic Tertiary Bases. 

By Frank Stevenson Long. 

During the last twenty years many investigations have been carrid 
out on the reactivity of various alkyl halides. Summaries of tiif« 
will be found in Burke and Donnan’s paper (Trans., 1904, 85, ooo i. 
showing that the reactivity of the halide exhibits in general ao 
simple relation to its chemical constitution. Much of the more 
recent research was foreshadowed by the work of Lengfeld (.Imre. 
Chem. J., 1889, 11, 40), in which the orders of stability towards 
alkalis on the one hand, and towards silver nitrate and nitric acid 
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(hi other, »er« contrasted. The relative stabilities in ascending 
of magnitude were given as: 

(^1) Towards alkalis : ethyl, propyl, butyl, isoaiuyl, iiobutyl, and 
a«propyl" 

^. 1 ) Towards silver nitrate and acids; isopropyl, ethyl, propyl, 
^utyl, isoamyl, and irobutyl. 

Tb^ relationships have, in the main, been confirmed by more 
nient work. As the second order seemed to be the more general, 
1 engfeld inclined to the belief that the protective influence of the 
■t'HMe. group apparent in the reactions of isoamyl, isobutyl, and 

propyl compounds towards alkalis was merely a coincidence. 

In view of the discovery by Burke and Donnau (^Zeitsch. yhysikaL 
Chtm., 1909, 69 , 148) that the reaction between silver nitrate and 
jlkvl halides is not a simple bimolecular one, it seemed possible 
that the former series of stabilities (that is, towards alkalis) might 
lx: the more normal one, and that the eccentricity of thu isopropyl 
«.ropound might be due to some action other than simple replace- 
ment of the halogen. 


Seeing that the number of velocity constants of addition of cyclic 
urtisry bases to alkyl halides determined by Mcnschutkin (./. Ituu. 
t'hp. Chem. Soc., 1902, 34 , 411) was small compared with the 
uiimber determined, using open-chain secondary and tertiary bases, 
ii was thought most useful to utilise this method of investigating 
ihe problem. As it was found that quinoline and pyridine combine 
It an easily measurable rate below 100° with alkyl bromides in 
I marnyl alcoholic solution, it was decided to adlicre to these 
iundilious throughout, 

A few preliminary investigations showed that the reaction was 
-trictly bimolecular, and that the velocity constant was uualtereil 
liv the addition of excess of either of the reacting substances. 

The velocity constants for these three bromides at 92'5— 92'7° 
are given in the following table: 


isoAinyl bromide, i.seliutyl bromide rsoPropyl bromide. 


l')Tidiiie 0-175 0 0'246 0 0708 

g.Picoline 0-138 0 0178 0 0571 

a Picoliue 0 071 0 01-27 0-0339 

Quinoline 0 022 0-0048 0 0138 


Ibus, uoamyl bromide reacts, on the average, seven times and 
iiopropyl bromide three times more rapidly than isobutyl bromide. 

Before considering this result it will be best to take into account 
tie relative reactivities determined by other workers. In the follow- 
ing table these are expressed approximately, taking the smallest 
velocity constant in each case as unity. 
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1 

£ 

t 

u 

t 

s 

a 

1 

5 

« 

1 

ReaetiM «tij. 


212. 23») 

('hem. 


2 

1 

between 


Sodioaeetoaceti 

1889, 11, 40l 

ViTomofS {ZtitKh. pKytikal. 

Vhm., 19M, 84. 129)... 
Hlator and Twiaa (Trane., 

4 

1 

1 and 2 

2 

JV/lO-KMlium 

oxide 

— 

1 

1 

— 

2iV-alcohoH(' 
inm ordroxti,. 

1909, 96, 93) 

U 

1 

— 

— 

Sodium 'thiosuij.i,,.. 

Litnpfttlil (/or. cd.)... 

MiirLt Rtkd Uoouau (Trann., 

3 5 

9 

euoriiiiiiiHlv 

I 

3 

aSilrer nitrat. . 

nitric arid 

loe. e'U.) 

Meoachatkin (/. llasn. 

3 

latRf 

1 

4 

Alcoholic 

nitrate 

Phy$, (Jhtm. &OC., 

22, 346) 

10 

1 

2 

— 

'rnethylaiaiiiv 

Weilekind (//nao/rfd, 1901, 

90, 116) 

3-6 

• 1’8' 

1 * 

— 

Diraetliylaniline 

Fruaent coiiititUiiicaLioti ... 

14 

3 

1 

7 

— 

* Thcaa roiirfsout relativo ji**rc»'nta{,{6 yttlJa. In some 

casps the io<li<J-» 



All the anomalies in the above table will be seen to be due to tli. 
isopropyl compound. This is perhaps not so very remarkable, seeinj 
that it differs from the others by being a secondary compound; its 
reactivity towards pyridine is indeed slightly less than that of ths 
bromide of methylhexylcarbinol, the only other secondary bromiiis 
examined. 

For the other alkyl compounds we have the reactivity increasin’ 
normally as the halogen atom is removed from the influence of tlu 
two methyl groups. 

The bases examined exhibit steric influences in a remarkabit 
regular manner. With every halogen compound employed the 
reactivities of the various bases are in the same relative order, th- 
relationships being in many cases almost quantitative. This ord^r 
commencing with the most reactive, is: Pyridine, flpicnlii". 
opicoline, lutidine, quinoline, and 2-methylquiiioline. 

Experimental. 

The iSoamyl alcohol used as solvent was Kahlhaum’s " Pyridiiii' 
free ” quality. The final adjustment of volume was made after tie 
graduated flasks had been immersed in the thermostat for scat 
time. Times were therefore reckoned from that of the first titration. 
'. At definite intervals of time one-tenth of the volume was withdraw 
'ey a warmed pipette, and the reaction arrested by adding mid 
distilled water. Volhard’s thiocyanate method was found to be 
the most convenient 
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values of the velocity consUnt were determiued from the 
jSrmule fe»otion, namely; 

»iiare «s f“ hours, and is the calculated 

vtiation value when the action was complete. 

The titration numbers are converted into normSlity figures by 
fliuitiplying by the appropriate factor F. 

Thr Effect of Excett of each Ecactiny Substance. 

9:;-’ in thermostat. woAmyl bromide (b. p. 117 5^118-5°) and 
pyridine (b. p. 1141— 114-5°). 

1 3 t).’ Grams of isoamyl bromide. 1-58 Grams of pyridine. Made 
up to 100 c.c. with Moamyl alcohol. 


f 0 0-33 l-2,n 3-2r. 6-.'.0 8 00 

« T — 19-91 lO-iS 17 tio l(i-05 16-70 

t — — 0-)76 0-l,<l 0-189 0170 

Mean 1 = 0 179 


II. 6U4 Grams of uoamyl bromide. 158 Grams of pyridine in 
100 C.C. 


I 

70 - T 
k- 


0 0-25 3-26 6-50 8 00 

— 19-89 16-50 13-RO 12 20 

— — 0-170 0-140 0 170 

Mean t* = 0-170 (omitting 2ud). 


Ill 3 112 Grams of tmamyl bromide. 316 Grams of pyridine in 
100 C.C. 

* 3 3-2.5 6-50 8 0 

‘9 7^ 19 89 IG'OO 13-60 11-85 

— 0-180 0-182 0-180 

Mean 4—0-I74. 

These results were sufficient to show that the presence of excess 
cither of the constituents has no abnormal influence on the 
mocity of the reaction. The constants for II and III were obtained 
frwT. the formula: 
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Detcrminalion of the Order of the Reaction. 

IV. 3 02 Grams of Moamyl bromide. TSS Grains of pyridnt 
100 c.c. Temperature 94 — 95° in water-bath. 


e 0 15 2-S 283 Is-S 

M-r 200 1«S 18 08 ITOS ll-; 

k — 0 185 0-214 0-207 o-.-i;.} 

Mean 4 = 0-204. 


V'. 3 02 Grams of woamyl bromide. I'SS Grams of pyriilmf 
50 c.c. 5 C.c. each titration. 


S 0 1-5 2-5 3-5 6 18-5 

20 -r.. 20-0 17-94 16-85 15-»1 14 70 7-96 ; i- 

k - 0-191 f-187 0-184 0-180 0-205 

Mi-aii 4 = 0-192. 


(«) CakiUatuin of the Order ly i-an't Hoff’t Method. — Uaiu,; li, 
change during the first T5 hours in each case for dC jdl we have 


Order of reaction, »* = - 


log^^^i! - log''^ 
* dt dl 


= 1*8 nearly. 


This method is seriously affected by the errors of experiment 
(4) U siny the Formula of ifoyes (Zeitsch. phytikal. Vliriii., h,i' 
19, 599) ; 

«=1+ , 

- logC'io’ 


where and b., are the times for the same fractional part of lit 
reaction to be completed when the initial concentrations are I , 
and C.^ respectively. A mean value of n = r90 was obUiiiii 
graphically. 

The reaction may therefore be regarded as strictly Limolecular. 

The velocity determinations given below were carried out, e.scrp’. 
where otherwise stated, at 92-6° in a thermostat; the concentration 
were varied from A'/S to diV/S in order to keep the velocity bct»i>5 
measurable limits. As above, $ represents the time interval a 
hours, T the titration value in c.c. of A'/lO-silver nitrate, and i 
the velocity constant. In experiments VII and VIII the value i>: 
the velocity constant at 92-6° was obtained by multiplying ik 
value at 9r5° by the known ratio of the values for pyridine aou 
isoamyl bromide at these temperatures. 


VI. i%oAmyl Bromide and Pyridine (2Af/5). 

e 0 1 2 3 4-oa 5 ' ■{ 

1/20-7' 0-06311 0-05650 0-08053 0 06378 0-06812 0 07168 OvsiSi 

4 — 0-170 0-185 0-182 0-186 0-186 6l<v 

Mean value of i(r = 0’180. 
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VII. iao^wy^ Bromide and a-Bieolifie {yjb) at 9r6° 

0 2-00 3 6-25 7-33 7 75 23 41 

i970 l»‘iO 1895 1819 1808 1780 1507 

_ 0*086 0 0878 0 0674 0*0641 0 0699 0*0690 

va]u« of it=0'0d78. H«uoe at 92*6'' = 0'071. 

VlH- iaoAmyl Bromide and ^Picoltm (.V/5) at 91 ■5‘^ 

0 2 3-25 e-ii 7 :l 8 -25 

r ■ 19'82 18*86 18*27 16*99 Id*:: l6-6i> 

_ 0*182 0*1309 0*135:} t»i265 0 1244 

JI«B — ^'1^98 .*. Valu«' at 92*6‘‘ = 0'1:}.S. 


IX. iioAtnyl Bromide and Quinolinr (4.V/5) at 



0 

0 06200 


2 16 17 

1 05376 0*06540 0*o6645 
0*0220 0 0203 0*0*205 

Meau value of 2 =0*02*22. 


i'> sy 49-6 
U 07675 0-0y242 0-10427 
O0238 0*0250 0*0214 


X. i^oButyl Bromide and B-PicoHne (2^15). 

f 0*66 15-7 17 2 237 

1 iO- T 01044 0*1151 0 1164 0 1203 

j — 0*0178 0 0182 0 0173 

ilean value of 4 = 0*0178. 


XI. isoButyl Bromide and Pyridine (2.Y/5). 

, . .. 0 0*5 4*25 5-6 7 22-5 

. r . 0'1318 0*1321 0*1366 0*1389 0*1406 0*1563 

; . — — 0*023 0*0258 0*0*25(J 0 0*220 

Mean value of 4 = 0 0246. 


43*5 

0-1805 

0-0224 


XIl. isoButyl Bromide and a-Pieoline (2,V/6). 


*1 0 12 *23 10 24-0 

l.lO-r 0-1031 0*1093 0-1149 0*1149 

i — 0*0130 0 01*27 0 0125 

Mean value of4=i0*0r27. 


XIII. isoButyl Bromide and QuinoUnt {iN jb). 


* 0 2-5 3*0 4 18*1 28*1 

?.'-r 0*05277 0-06325 0-05333 0*05350 0*05621 0 05817 

:■ — 0*0048 0*0047 0*0046 0*0048 U*0049 


Meau vtiJue uf 4=0 0048. 


XIV. isopropyl Bromide and Pyridine (2.V/6). 

' 0 0-66 1 3 4 5 

'•'‘-7... 0*10137 0*10289 0*10411 0*11012 0*11270 0*11559 

• - 0*0690 0*0685 0*0727 0*0708 0-0711 

Mean value of 4=0-0708. 

7 


6 

0*11872 

0-0726 


C 


xcix. 
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XV. vtofropj/l Bromide and al’ieolint (2^/5). 


t 0 1-06 3 4 6 « 55 

lAO-r... 0-101S2 0-10280 010M4 0-10707 0-10883 O-llOM o,,„ 

t — 0-0308 0-0336 00347 00365 00372 o f >’ 


Mean Taint of L^^O OSOO. 


XV' I. itol’ropyl Bromide and P-Pieoline (23' ja). 


$ 0 1-5 -2 3-33 4-33 

1/i'o-r 0 10063 0 104-21 0 10104 o-ioeio 0-11080 ui'. 

i — 0 0606 0-0540 0 0667 0 0586 a i/-', 


Mtan value of l:-=0 0571. 


XVII. isoPropyl Bromide and Quinoline (43' .5j, 


t 0 1 2 3 4 22 -js 

1/20 - 7- 0 06016 0 05071 0-05118 0 06171 0 05227 0 06313 One'- 

k ... — 00137 00128 00129 0 0132 0 0147 noi” 


Mean value of 1;=0'0138. 

In these experimente with iaopropyl bromide (b. p. 59 .' -? 
there are indications of a tendency for the " velocity constant 
increase with time. With the far more reactive propyl tn® 
(b. p. 70 — 71"} this tendency was very pronounced, especially »! 
the base was also rather volatile; tor example, with the diti 
volatile quinoline we have: 


XVIII. n Propyl Bromide and Quinoline (2.V'/ri|. 


S 0 19-43 20-63 21-9 71 1 

1/10- r 0-1011 0-1543 0-1680 0 1631 (i W 

* — 0-0685 0-0690 0-0708 0 1C 


whilst with pyridine ; 


XIX. /’rojty/ Bromide and Pyridine (2tV/o). 

> 1-02 3 4-03 7-02 7-60 Si 

1/10- r... 0-1166 0-1496 0-1712 0-2421 0-2625 c-.-s-; 

k 0-388 0-412 0-445 0-501 0-662 0 6 « 

The effect would appear to be due to a concentrated fihn it : 
reacting substances in the unfilled portion of the flask. Thi- 1 
would, become larger as the volume of solution remaining Ijm! 
leas, so that the reaction would seem to increase in velocity as fcai 
If this explanation be correct, it would indicate that no sene 
error due to this cause resulted in the other experiments where 
remained practically constant. 

2-Methylquinoline (b. p. 244 — 245°) reacted so slowly that « 
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|j^ ioniBieDCSOient of its resctious could bo followed. Figfures were 
obtsioed which are, however, for this ressou untrustworthy ; 
thus with Mosmyl bromide : 


XS. iso.-lmy/ Bromide and 2-iltt/iylijuinolinr (4,V/5). 

4 0'5 H75 26-5 .« 

ij^O r 0'05055 O'OSSIS O'OSSe'i O'OttJl 

1 - OOOSO doom 


tie weAD value for k (0 0049) gives an indication of tlie relative 
[elocitv. The following determinations are given for comparative 


pat poses: 


XXI. iec-Orlyl Ilromidr and I'yridinr {‘2.\ jo). 


I 

1 10 - f 

1 


0 2'33 4 

0 1018 0 1006 0 1159 

— O-OSi 0 088 

Mc«p value for it = 0 088. 


'■> 18-4 

01191 01712 

0 0865 0-94 


) 

f 


1 


XXII. iso.4myf ludide {A' /H) and Pyridine (2N jS). 


... 0 0'6 1-5 

... O'lO 0'4S 0-87 

... — 0'357 0-301 

Where t = 2-303 x : r,. 

Mean value of <-=0-329. 


2-6 
1-39 
0 310 



7-2 

2-86 

0-348 


XXIII. iso.4myf Chloride and Pyridine {AN jf>). 

0 18-7 19 22-5 28 

“■«5«5 0 05583 0 05627 0 05698 0 05879 

- 0'0077 0-0081 0-0077 0-0079 

Mean value of t=0-0078.'>. 


1 ilcsire, in conclusion, to express my indebtedness to Professor 
T Hewitt for kind interest and valuable advice. My thanks 
vilio due to the Research Fund Committee of the East London 

for a grant which defrayed the Sost of the materials 
•ployed. 

E*n Losnos Colleos. 


7 C 2 
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(>'C!XLV'. — Aminoalkyl[ilyoxalines. 


By Frans Lee Ptkan. 

In view of the great physioTogical activity of 4{or 5)-0-amiB(ieti,, 
glyoxaliae (compare Dale and Laidlaw, J. Fhytiol., 1910, 41 jj; 
the preparation of several of its homologues has been carried wr, 
and thcee have been physiologically tested by Dr. P. P, Laid!*, 
of the Wellcome Physiological Research Laboratories, to whom th, 
author is indebted for the results given in this paper. In 
connexion the recent preparation of other homologues of this U, 
by Ewins (this vol., p. 2052) may be noted. 

Barger and Dale {J. Fhymol., 1910, 41 , 19), in dealing with ib 
relationship between the chemical constitution of the amines jt; 
their physiological action, have shown that the activity vs.-« 
greatly with the length of the side-chain; in the fatty seriw 'd, 
maximum of activity is attained at hexylamine, whilst the aoc 
active phcnylalkylamine is phenylethylamine, having a fatly lii, 
chain of two carbon atoms. It appeared, therefore, of interest t 
determine the optimum length of side^hain for physiological eSw 
in the aminoalkylglyoxalines. For comparison with 4(or 5)-e am;:> 
ethylglyoxaline, 4 (or 5 )-aminomethylglyoxaline and 4(or5)-7 «cxi> 
propylglyoxaline were required, but since the latter was not Toiit 
Lrcessible its methyl horaologue, 4(or 5)-y-8minobutylglyo.valine. .a 
prepared and tested in its place. Compared with 4(or,i) fiam;:.- 
ethylglyoxaline, the activity of these bases proved to be neglicil - 
4 (or 6 )-Aminomcthylglyoxaline (I) has recently been dcscriliw r: 
Windaus and Opitz {Ber., 1911, 44 , 1721), who prepared n ; 
Curtins' method from glyoxaline-4(or 5)-acetic acid obtained free 
histidine. It may, however, readily be prepared synthetically : 
suitably o.\idising 2-thiol-4(or 5)-aminomethylglyoxaline (11). It U 
previously been shown (this vol., p. 669) that the customary methafl 
of oxidising thiolglyoxalines to glyoxalines by means of nitric 
leads, in the case of this compound, to 4(or 5 )-hydroxymethy.j 7 
oxaline (III). If, however, an oxidising agent not producing nitre;' 
acid were employed, the formation of 4(or 5 )-aminomethylglyo>ii.:' 
would be possible. Other oxidising agents were therefore tried, u: 


NH,-CH 


CH-NH. P.CU 


NH„-CH. 


CH-NH. „ 


ch-nh-^ch 

HO-CHj'C >■' 


tin.) 


HNOs 
^ 
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jt »w foo”** chlorida in calculated quantity oxidised 

^ jsjo!-l(o>'5) aininomethjlglyoialiiie to 4(or5)-aniinometliylgIyoxa- 
I’ns in a yield amounting to more than 50 per cent, of the 
t'.et'retical ■ 

poossiuni permanganate ia unsuitable for the oxidation of 2-thiol- 
(,cr5)-aminomethylglyoxaline to 4(or5)-aminomefhylglyoxaline, for 
II readily attacks the former substance, causing complete rupture of 
Ijjf giyoxaline ring; cold dilute aqueous solutions of potassium per- 
miaganate are immediately decolorised by 2-thiol-4(or r))-amiiio- 
irf!hylglyox*l'“®> but not by 4(or5VaminomethyIglyoxalinc or 
ether glyoxalines n<* containing the 2-thiol group. This dilferenco 
ii behariotir is ascribed to the possibility of the thiol base reacting 
the tautomeric thiocarbamide form as an unsaturated compound. 
Hoth)-r-^Jninohuty1glyoxaline was readily prepared as follows: 
Ethyl 4(or5)-glyoxalinemethylacetoacetato (IV) (this vol., 
f 1392) was converted into the corresponding ketone, 4(or5)- 
filial, atylytyoTiiUne (V), by hydrolysis with hydrochloric acid, 
fhu was ne.xt transformed into the osime. i{oT^)-y-o.Timmobulyl- 
jtytrahne (VI), which on reduction by means of sodium amalgam 
p-.ii scetic acid gave i(ot o)-y-aminohiilytrjlyoTnline (VII); 



ll.'l ll{COMe)-CO,Kt 

(iv.t 


CII'NH,^ 




•CH.,-CO.Mo 

(V.) 


CH-NH 
C N 


>cn 


— V 


CHj-CHj-CMelNOH 

(VI.) 


(vii.) 


.t-juantity of ad-bis[4(or5)-glyoxaline]-propionitrile (VIII) (this 
1. p. 677) which is formed as a by-product in the preparation of 
oratcjanomethylglyoxaline being available, it was thought of 
terest to reduce it to 0-r-his[i{oT byglyoxannelp-opylamine (IX), 
bch may be regarded as an aminoethylglyoxaline containing .a 
TOialraeraethyl substituent. This reduction was carried out with 
dium and alcohol, and the desired base was obtained, together 
« another compound, which was probably a^-6,>r4(or 5)-glyoxa. 
*^}yropw«if atu^. (X) : 

WVCU;-CH(CN)-C,HjNj 

(VIII.) 


CjH,Nj-CHj-CH(CH2-Nn,)-C3H3N2, and 
(IX.) 
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Tke pbywologicAl action of 3y-bi»[4(or 5)-gl70xalin6] propyU,s, 5 ^ 
U very iliglit compared with that of 4(or 5)-/^«mnoethylglyoijj,^ 
The two ieomeric i^-methyl derivatives of 4(or 5)-/5-aminoet!s, 
glyozaline in which the methyl group substitutes the inij, 
hydrogen atom of the glyoxaline ring were next prepared. 
compounds, l-methyl-4(and 5)-aminoethylglyoxaline (XI and X]] 
CH-NMe NH,-OH,-CH,-{}-NMe. ^ 

NH, CH,-CH, C CH-N^ “ 

(XI.) (XII.) 


were obtained by reduction of the corresponding methvlivu;,, 
raethylglyoxalines. Their physiological action is negligible cotnpsr,; 
with that of 4(or .^)-^aminoethylglyoxaline. 

4(or 5)-Cyauomcthylglyoxaline (XIII) (this vol., p. 67G) yielj, „ 
raethylation with methyl sulphate and alkali a mixture of o., 
1 :4- and 1 :5-methylcyanomethylglyoxalineB, from which the form,, 
can readily he obtained in a pure state, and the latter less rcati, , 
by fractional crystallisation of the picrates. 

\-Mtihyl-i ryanomelhylylyoxaUne (XIV) gave on reductieu wi;j 
sodium and alcohol I - mflhyl-4 - B-aminoethylylyuxalinf (XV 
together with small quantities of 1 ; 4-dimetbylglyoxaline (XVii »..• 
\-m€thylglyoxdlint-4-nctlix acid (XVII). 

\-M ethyl-5-cyanomcthylglyoxaUne (XVIII) when similarly treaw 
yielded l-methyli-^-aminocthylglyoxalint (XIX) and 1 : hdimfthi 
glyoxaline (XX). As the constitution of the 1 :4- and 1 ihKiimethc 
glyoxalines has already been determined with a high degree 
probability (Trans., 1910, 97, 1814), orientation of the methyluei 
cyauomethylglyoxalincs and their other reduction products tnllon 


CN-CH, 


CH-NH. 

.U ^>CH 




CN-CH, -C 

(XIV.) 

I 

i 

CH-NMe 

NH,-CH,-CH,-C N^ 

(■XV.) 

and 

CH-NM 
CMe— N 
(XVI.) 


and 


CN-CH,-C-NMe 

CH-N>-'' 
(XVIII.) 

I 

I 

NH,-CH,-CH„-C-NMe^U 

CH-S'^ 

(XIX.) 

and 

CMe-NMe^ j 

CH N'*^ 

(XX.) 


l-Methylglyoialine-4-acetic acid may readily be prepared I,' 
hydrolysing l-mothyM^iyanomethylglyoxaline with alkali. I® 
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n!ti. i-mtthylglyoraluit i<irttalf, wis prepared by tbe action 
J akohoJic hydrt^n chloride on l-methyl-4-cyaiiomethylglyoialine ; 


CO,H-CH,-C- 

(XVII.) 


CH-NMi 
-N' 


II 


>0H 

^ CH-N*^ 

(XXI.) 


].y(lhylglyoxalint-o-acelic acid (XXI) was obtained by hydrolys- 
ing i.methyi o cyAUomethylglyoxaline with alkali. 


Experimental. 

Oxidation of i-ThioJA{oTh)-aminomcthijtgtyo.mliiie to 
4(or 5)-d minomethylglyoxnlinc. 

1 :>9 Grams of 2-tliiol-4(or5j-aminomethylglyoxaline (this vol., 
P 072} were dissolved in 50 c.c. of water, added to a solution of 
9 S grams of ferric chloride in 100 c.c. of water, and the mixture 
liigested for half an hour in the water-bath. Thirty c.c. of 10 per 
,nt. aqueous sodium carbonate were then added, followed by a 
hot solution of 4' 6 grams of picric acid in 100 c.c. of boiling water. 
The liquor was then boiled with a little animal charcoal and 
-icrcd. and on cooling 3'2 grams of pure 4(or 5)-amiDomethylgly- 
tiline dipicrate separated in the first crop ; this quantity represents 
i) per cent, of the theoretical yield. 

t(or3)-Aminoniethylglyoxaline dipicrate crystallises from water 

;s hexagonal or diamond-shaped plates, which melt at 210 211° 

.f,rr,'|. It contains 1H,0, which is lost at 120°, but not at 100°. 
The water of crystallisation in this salt is not mentioned by Windaus 
Mil Opitr {tier., 1911, 44 , 1723), who give the melting point as 
"M - : 

(i 1749* lost nil at 100°, lost 0 0054 at 120°. H..O = 31. 

9:’064 t gave 0'2560 COj and 0 0496 H 2 O. C=33'7; H = 2-7. 

(',H,N 3 , 2 C,n, 07 N„Hj 0 requires C= 33-5; H=2-6; 

H .20 = 31 per cent. 

ioirii-Aminomethylglyoxaline dihydrochloride was prepared by 
■'ating the picrate with hydrochloric acid, removing the picric acid 
ty means of ether, evaporating the acid liquor to dryness, and 
rryxtallising the residue from water. It separates from water in 
a4ourless, prismatic needles, which contain iH^O, and after drying 
u 100° melt at 244 — 245° (corr.) after sintering from about 235°. 
lu aqueous solution ig- strongly acid : 

"1262, air-dried salt, lost 0'0068 at 100°. H 20 = 5-4. 
*^iIl7Nj,2HCl,Jtt20 requires H 20 = 5-d per cent. 

• Air-dried. + Dried at 100’. 
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For Anhydrous salt: Found, C=28’0; H — 5‘6. Calc., C=;r; 
H = 5'3 per cent. 

Windaus and Opiti (loe. eit.), who cryatalliaed this salt froa , 
mixture of methyl alcohol and ether, do not mention any »at«; 
crystallisation ; they state that on heating, the salt sinters from 2jj; 
onwards. 

i{otf>)- Aminomtlhyhjlyoxaline hydrogen oxalate crystallijej Irr^. 
water in monocliiiic, hexagonal plates, which deccanpose at 
fcorr.). It is anhydrous, and is sparingly soluble in cold water: 

0 2478 gave O'.II.'iS COj and 00898 H.O. C=34-8; H = .l i, 
C4H,N3,2C2Ht04 requires C=34'7; H = 4’0 per cent. 

i(oth)-y-KelobulylglyoxaIine [4(or 5)-G’fyoKjf»n«-c(Ayf Meth/ 
Ketone\ c[,^.co.CH.,-CH,-C N> ' 

Fifteen grams of ethyl 4(or5)-glyoxalinemcthylacetov.u> 
hydrogen oxalate (this vol., p. 1392) were converted into the hav 
and this boiled under a reflux condenser for three hours with 60 c 
of hydrochloric acid and 90 c.c. of water. The liquid waa 
evaporated to dryness under diminished pressure, and the residst 
dissolved in a little water, mi.xed with sodium carbonate, acc 
extracted with chloroform. The extract after drying and distillstio: 
of the solvent left the ketone as a viscid, brown oil, which solidiiw 
on keeping, forming large, buff crystals, melting at 76— 78^ ai 
amounting to 4'4 grams; this yield is 64 per cent, of the thooretira 

4(or 5)-y-Keiobutylglyoxaline crystallises from anhydrous (thi. 
acetate in stout, colourless, prismatic needles, which melt at 80— 
(corr.). It is very readily soluble in water, alcohol, acetone, c: 
chloroform, readily so in ethyl acetate, and very sparingly so a 
ether or benzene ; 

0 1278 gave 0 2854 CO. and 0 0882 H.O. C = 60 9; H^7'7. 

C^HijON; requires C = 60’8; H = 7’3 per cent. 

The pierate crystallises from water or alcohol in fine, rellov 
needles, which melt at 192—193° (corr.). It is very spsrinE ' 
soluble in cold water or alcohol, but fairly readily so in hot water 

0 1088 gave 0 1702 CO^ and 0 0370 HjO. C=42'6; H = 3-8. 
C7H,„0 Nj,CjHj 07N, requires C = 42'5; H = 3-6 per cent, 

Upr 5)-y-OTiminobvtylglyoxaline, 

CH-NH 

HON:CMeCHj-CH..C 

This oxime is readily prepared in good yield by heating on tee 
water-bath an aqueous solution of the ketone with the calculated 
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inuMintt of liydro*yl»niine hydrochloride aud sodium carbonate; 

roofcntrating and cooling the solution, the oxime crystallises 
r,tit. and is pnrifi“f ^>7 rocrystallisstion from water. 

^,off,)■Y■Oximinobut!/lglyoIal^nf crystallises from water in clear, 
i^oorlera platea, which melt at 152 — 153° (corr.). It is sparingly 
,, 4 ab!e in cold waUr or acetone, fairly readily so in alcohol or hot 
eater, but very sparingly so in chloroform : 

0 2134 gave 0-4284 CO, and 0 1407 HjO. C^54 7; H ^7-4. 

C.H„0Nj requires C. 54-9; H=7-3 per cent. 

The pifrate crystallises from water in bard, spherical gr.ains, 
• hicb melt at 166 — 168° (corr.). This salt i.s sparingly soluble in 
vjd, but readily so in hot, water. 

4(or 5)--y-/I miaob utylyjyoialin c, 

CH-NH „ 

CH,-CH(NH„)-CH,-CH,-C 

•; 3 Crams of 4(or 5)-'yoximinobutylglyoxalino were dissolved in 
of alcohol and 5 c.c. of glacial acetic acid Fifty gr.ams of 
J per cent, sodium amalgam were then added, and the mixture well 
i-iken and cooled with water. Enough w.ater was supplied from 
Cine to time to dissolve the .separated sodium acetate, and two 
further quantities, each of 5 c.c., of acetic acid and 50 grams of 
sdiurn amalgam were subsequently added. When the sodium 
aeslcsm had been used up, the liquor was diluted with about, 
KO c,c. of water, and poured into a hot solution of 7 grams of 
pirrie acid in 200 c.c. of water, when on cooling 4(or5)-y-amino- 
hatrlglyoxaline dipicrate crystallised out. After recrystallisation 
from water 41 grams of the pure .salt were obtained, that is, 45 per 
(«l. of the theoretical. 

i(mb) 'f-Aminobatylglyoxaline dijiicrale crystallises from water 
^ long, golden, somewhat serrated spikes, which melt at 247° 
frorr.) to a brown liquid, which then decomposes. This salt is 
hntydrous, and very sparingly soluble in cold, but fairly readily so 

hot, water : 

11163 gave 01638 COj and 00350 H.O. 0=38 4; H = 3-4. 
C;H,jN,,(C,H 30 ,N 5)2 requires C-38-2; H = 3-2 per cent. 

Rtduction of <iR-Bis\iloT oyylyOTalinr^ 'pro'pionitrilf.. 

Nine grams of a8-bis[4(or 5)-glyoxaline]-propionitrile hydrogen 
converted into the base in the manner previously 
, and this was reduced by means of 5 grams of sodium 

This vol., p. 677 ; the formula of the base should n ail 
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»nd 75 ex. of Abtolate a1c<Ao 1. The reiction piodoct wa* 
ifcd with hydrochloric acid, made atroogly alkaline with 
carbonate, evaporated to drynen under diminiahed pressure 
the residue completely extracted with absolute alcohed. Afitt 
removal of the hulk of the solvent, the extract was poured im,, , 
solution of 20 grams of picric acid in 500 c.c. of boiling 
when a viscous oil separated. After the solution had cooled st%. 
what it was decanted from the oil and filtered, when it deposit,^ 
about 3 grams of crystals, melting at 195---200°. The 
sparingly soluble oil also became crystalline on cooling, »nd »a 
extracted with 600 c.c. of boiling water, filtered, and allowsd to 
cool to about 60“, when 5 0 grams of orange needles, meltmg u 
1,^0 — 153’’, separated; these were collected, and the mother liqot, 
allowed to become quite cold, when a further I’fi grams of crtsiti, 
melting at about 210°, separated. 

The more sparingly soluble picrate was readily purified by ernu; 
lisation from water, and proved to be 07-5w[4(or fij-j/yo/n/,,,/ 
pnipijlamtne IripieraU; 3 4 grams of this salt were obtained im 
pure state, decomposing at 168° (corn), that is, 18 per cent, eftb 
theoretical. The more easily soluble picrate was less rridih 
purified; it melted and decomposed at 218 — 220° (corr.i »1 ir 
pure, and was probably a$bi»[i{oT5)-glt/oxaline]-propii)iiit .loi 
dipicralt : 

OT300, air.dried salt, lost 0 0072 at 100°. HjO = 5'5. 

C,H,o 02N4 ,(CsH 50,N3 )j, 2H20 requires H,0 = 51 per cent 
01010 * gave 0 1392 CO, and 0 0268 H3O. C = 37'6; H 3 0. 

0 1232» „ 0 1706 COj „ 0-0331 HjO. 0 = 37 8; H =, Id 
C,H,oOoN„(CeH307N3).3 requires C = 37-9; H = 2-4 per cent 

fiy- fli«[4 (or b)-gli)oxalint\propylami nc, 

C3H3N,-CH5,-CH(CH,3-NH3)-C3H3N,. 

The IripieraU crystallises from water in beautiful, orange-yti;”*, 
flat needles, which soften from 150° and decompose at 158° (cerr 
This salt is sparingly soluble in hot, and very sparingly so in rrjd, 
water. It is anhydrous: 

0 1330 gave 01786 COj and 0-0330 HjO. C = 36 6; 

C,H,3N5,(C6H307 Ns )3 requires 0 = 36 9; H = 2-,5 per cent 
The trihydrochloride was prepared by treating the picrate 
hydrochloric acid and ether, and after evaporation of the excess 
acid was obtained as a colourless varnish. This readily ^ 
crystalline v-ben warmed with alcohol. The crystals were co k ^ 
dissolved in very little water, and hot alcohol added to the so " i 


Dried at 100“. 
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.bfB tepwited in beautiful, colourless, refracting prisms. 

The salt contains a molecule of water of crysUllisation, 

whici U not loet at 100°, but probably escapes at about 140®, for 
^,(1 heating the salt sinters at this temperature, but then remains 
BBchsn|e<l until it melts at 235 — 237® (corr.). It is readily soluble 
jn ester, giving an acid solution, but is insoluble in absolute 
sIcoImJ- 

0 1382 gave01730 OOj and 0 0730 H.O, C = 341; H = 5'9. 

01482 0 1981 AgCl. Cl = 331. 

requires 0-339; H=57; Cl = 33 4 per cent. 

Methylntion of i(oT 5)-Cyanometh>jl(;lyo.r(ilint, 

Twenty grams of 4(or 5)-cyanomethylglyoxaiine (this vol.. 
, 6(61 were dissolved in 80 c.c. of 10 per cent, aqueous sodiuni 
niroxide, and shaken with 16 grams of methyl sulphate added 
rsduadv while the liquid was shaken and cooled by running 
uier. Another 70 c.c. of 10 per cent, aqueous sodium hydroxide 
jid 16 grains of methyl sulphate were then added. Tho clear 
niwn liquor was completely extracted by chloroform, and tlic 
(livent removed from the extract, when a brown oil resulted. This 
ru dissolved in water, and poured into 2100 c.c. of warm 2 per 
■sot picric acid solution, when most of the \-mftkyl-i-cyanomrthyl- 
picrate crystallised out at once in a pure state. On 
■ferentrating the mother liquors, i-methyl-b-ryannmttkylglyo.ciiUne. 
■fiintt separated out, mixed with small quantities of its isomeride, 
<i!.i it was puriBed by recrystallisation from water. 

There were isolated 28'5 grams of l-methyl-4-cyanometliyl- 
flroxaline picrate, melting at 209 -210® (corr.), and 9 9 grams of 

1 methyl-S-kyanomethylglyoxaline picrato, melting at 156 — 157° 
torr.), these quantities amounting to 43 and 15 per cent, of the 
iheoretical respectively. 


Dlilhyl-icyaiiijmethylijtynxaliiie, M „>CH, 

L/W ’L'lij'L/" JS 

Thif base crystallises from chlorofonn in clusters of plates, which 
0 €Jt at 34 — 36'' (corr.). It is very deliquescent, and readily 
‘■'iioblc in water and the usual organic solvents, with the exception 
^>1 fiber and light petroleum : 

0 1337 * gave 0-2917 COj and 0*0731 llfi. C-59-5; H = 6*l. 

CgH-Ng requires C = 59'5; H = 5'8 per cent. 

The htfdrogen oxalate crystallises from water or alcohol in 


Dried at 100% 
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piisRuitic ne*dl**s, which melt at 116 — 117® (corr.). It is rsa4:T 
soluble in water, but sparingly «o in alcohol; 

0‘1503g3Ye0’2496 CO* and 0'0372 H,0. C=45'3; H = 

0 1143 » 19'6 ® Nj at 18° and 759 mm. N = 20-2. 
CsHjNs.CjHjOj requires C=45-5; H=4-3; N = 19'9 per ,er/. 
The pUraU crystallises from water in flat, fem-like clusters .y 
stout needles, or in rods of a rather pale yellow colour, which ci,. 
at 209—210° (corr.). It is anhydrous, and is very sparinj:, 
soluble in cold, but fairly readily so in hot, water ; 

0 1530 gave 0 2290 COj and 00395 IT.O. C=40'8; H .Sn 
C,H,Nj,C,H,0,Nj requires C = 411; H = 2-9 per cent 
The meretirichloride and mereuri-iodi/lc both readily crystii 
from water in long needles. 


\Mtth.yi-i-eyanomelhylglyoTal\ne, 


CN-CH,-C-NM. 

CH-N^ 


This base was obtained as an oil, which did not crystallise air. 
kept for several hours at 0°. It is readily soluble in water. aioW: 
or chloroform. 

The hydrogen oxalate crystallises from alcohol in prisms, whid 
sinter slightly from 135°, and melt and effervesce at 139-Hv 
(core.). It is anhydrous. It is readily soluble in water, hr. 
sparingly so in alcohol ; 

0 1580 gave 0 2632 CX).. and 0 0612 H^O. C = 45’4; H = 4 3. 

CjIIrNs.CjHjO, requires C = 45-5; H = 4-3 per cent. 

The picrate crystallises from water in large, pale yellow, glister 
ing leaflets, which melt at 156.— 157° (corr.). This salt is 
anhydrous, sparingly soluble in cold, but readily so in hot, water 

0 1507 gave 0 2284 COj and 00411 HjO. C=4r3; H = 3T. 

C<|H,Nj,C,HjO,N, requires C=411; H = 2-9 per cent. 


l-Mcthylglyoxaline-i^cetic Acid, .pi-CH -B- 

0-75 Gram of l.methyl-4^:yanomethylglyoxaline was dissolvec 
in 20 c.c. of water, and boiled with 10 c.c. of 10 per cent, aqueoa- 
sodium hydroxide until no more ammonia was evolved. Tier 
9 c.c. of 10 per cent, hydrochloric acid were added, followed t; 
1'5 grams of picric acid in 40 c.c. of boiling water. On coolict 
l a grams of l-methylglyoxaliiir.-i-acetic acid picrate separated ... 
large, striated prisms, melting at 187 — 189° (corr.), and a fnrthe. 
0‘4 gram equally pure was obtained on concentrating the 
liquor, the yield thus amounting to 83 per cent, of the theoret'ca 
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01209 g»ve O Uol CO, and 0 0332 HjO. 0=^39 5; H^3 1. 
CjHiOjNs.CsHjOjNj require, C=39 0; H=^o fi per cent. 

\ HtthylglyoxalineA act fate, C^HjNj-CHoCOsEfc. 

Kigbt grants ol l-inethyl-4-cyanoraethylglyo.\a]iiie picrate were 
[.diverted into the base, and this boiled for two hours with 50 c.e. 
,f 15 per cent, absolute alcoholic hydrogen chloride, wbeti 
yutnoniuin chloride separated. The mixture was evaporated ti> 
lirvaess under diminished pressure, dissolved in water, mixed with 
„js'jn! carbonate, and extracted with chloroform, when ethyl 
: Mcihylglyoxaline^ acetate was obtained as a brown oil. This 
,is tonverUd into the picrate, and purified by crystallisation from 
,itcr. when 4 2 grama of the pure salt were obtained, that is, 
it, p«r lent, of the theoretical. 

^thyl \ mtthylglyoxaltneA-acetati: picrate crystallises from water 
u Son;, yellow fibres, having the appearance of glass wool. It is 
„ry sparingly soluble in cold, but readily so in hot, water. It 
c ciu at 133—134® (corr.): 

0 1092 * gave 0T700 CO„ and 0 0370 H.O. 0=42 4 ; H = 3'8. 
t',H, 20 jN.,C,H 30 ;N 3 requires 0=42-3; 11 = 3-8 per cent. 

\ U>ihylglyoxa}ine-^ acetic Aci/f, 

This compound was prepared by hydrolysis of its nitrile, and 
adiUd as the picrate. This salt crystallises from water in beauti- 
fai. oexagonal plates, which melt at 180—181° (corr.), after 
Mtcring a few degrees earlier. It is anhydrous and sparingly 
jiclable in cold, but readily so in hot, water ; 

01200 gave 0 1732 COj and 0 0358 HjO. 0 = 39 4; H = 3-3. 
CiHjOjNs.CeHjOjN, requires 0 = 39 0; 11 = 3 0 per cent. 

Seduction of i-Mcthyl-i-cyaiwmcthytgfyoxuline. 

seven grams of l-raethyl-4-cyanomethylglyoxaline were reduced 
tr means of 10 grams of sodium and 100 c.c. of absolute alcohol. 
Tte reaction product was acidified with hydrochloric acid, made 
iUongly alkaline with sodium carbonate, evaporated to dryness 
Kder diminished pressure, and the residue extracted with alcohol. 
Tl» alcoholic extract was evaporated to dryness, and the residue 

eitricted successively with ether, ethyl acetate, and absolute 
lioohol. 

Tie ethereal extract amounted to 3 0 giams ; it was dissolved 


Dried at 100'. 
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in watoTf And poured into a litre of warm 1 per cent, 
picric acid, when 6 6 grama of I methylA-^-am^ethylglyotal,^ 
dipierate aeparated in a pure atate on cocJing. ne mother 
wu extracted with ether to remove free picric acid and evaporu*, 
to low bulk, when about 0 5 gram of a crude picrate, melting ^ 
about 140^ aeparated. After aeveral crystallisation* from wnt, 
a very small amount of 1 : 4-dimethylglyoxaline picrate 
isolated from it, but waa not obtained quite pure. Tins 
melted at 162—163° (corr.), the pure salt (Trans., 1910, 07, isis 
melting at 167—168° (core.) in the same bath, whilst a mixtu.,, 
of the two melted at 162—163° (coir.), and a mixture of it, 
salt with 1 : 5-dimethylglyoxaline picrate at 135 — 140°. 

The ethyl acetate extract afforded a further 1'3 grams of pn,, 
l-methyl-4-f3-amiuoethyIglyoxaiine dipicrate, so that the total viri, 
of this compound amounted to 7 9 grams, that is, 23 per i-Hil iJ 
the theoretical. 

The absolute alcohol extract gave, with picric acid, at lirsi at 
amorphous precipitate, but later a small quantity of 1 rnriLv; 
glyoxaline-4-acetic acid picrate. 


1-M tlhyli-d-aminoethylglyoxalin e, 


NHj-CHj-CH, 


CH-NM- 

•y N- 


The dipicrate crystallises from water in large, flat needles, wliid 
melt at 217° (corr.). It is very sparingly soluble in cold water 
and is anhydrous; 

0 1803 gave 0 2468 CO. and 00498 H.;jO. C = 37'3; H=-3 1. 

CoH,iN 3 ,(C,H 30 ,N 5 ).* requires C = 37 0; H = 2-9 per cent 

The dihydrochloride was prepared from the dipicrate by niwu! 
of hydrochloric acid and ether. It crystallises from absolute 
alcohol in colourless prisms, which meit at 204 — 206° (corr.). after 
drying at 100°. It is deliquescent, and readily soluble in waier. 
but sparingly so in absolute alcohol : 

01186 ♦ gave 0159C CO. and 0-0708 H.O, C = 36 7 ; H=^f) 7. 

CjH,iN 5,2HC1 requires C = 364; H = 6-6 per cent. 


Reduction of l-Mcthyl-5-cyanomeihylylyo.raline. Formatvm uf 
l-Methyl-5-P-aminoethylglynxa/ine. 

Three grains of l-methyl-5-cyanomethylglyoxaline were reduced 
by means of sodium and alcohol, and the products worked up as 
in the case of the 1 ; 4-compound. 

The combined ethereal and ethyl acetate extracts gave first »n 
amorphous picrate, then small quantitira of l-methyl-^-ffa""""' 



guMiwrioK or a carbithoiyl oroop, etc. 12183 

talipe apieroU, which formed yellow needles, melting at 

' list* g«ve 01615 COj and 0 0305 H.O. C=37 3; H = 2 9. 

C requires C=37 0; H = 2’9 per cent. 

Tjsf ^mother liquor from this salt then gave a small quantity 
j dimethylglyoaaliu* picrate in clusters of slender needles, 
tltm^t 167-168° (corr.). 

0 0W7 gAve 0 ^345 COs and 0 0267 H.O. 0 = 40 4 ; 11 = 3-3. 

1 f H,Nj,C|HjO,Nj requires C=40-6 ; H=3-4 per cent. 

This salt •“ identified by determination of the melting points 
. mixtures with pure 1 : 4- and 1 : 5-dimethylglyoxaline 
' ■rates (Trans., 1910, 97, 1819), when it was found that the ' 
with the 1: 4-8alt melted at 135 — 140°, whilst that with 

grtSlUfc / 


, 1 ■. O'! 


salt still melted at 167—168“ {con.). 


Tbe alcoholic extract gave a very small quantity of a crystalline 
crate which melted at 162 — 175°; it was probably impure 
Biflhylglyoxalino-S-acetic acid picrate, but the quantity obtained 
,ti insufficient for identification. 

Tbs WxLtcone CaauicAi. Wobxb, 

Dairraan, Kxkt, 


\ \l\\.—The Probable Cause of the EUminaliou oj 
a Carbethoxyl Group as Ethyl Carbonate by the 
Action of Sodium Elhoxide. 

Bv Ferdinand Bernard Thole and .Tocelyn Field Thorpe. 


hvERAL instances have now been recorded in which the passage 
il IQ open-chair 5<yanoethyl salt into an imino-derivative of cyrlo- 
pstane through the agency of cold alcoholic sodium ethoxidc is 
kwmpanied by the elimination of a carbethoxy-group as ethyl 
Urtonate. It is sufficient for our purpose to select two examples 
H this type of reaction from the recent experiments of Mitchell 
uil Thorpe (Trans., 1910, 97, 2261) on the formation of imino- 
knsstives of o-hydrindone. It was then shown that ethyl o-cyano- 
punlmalonate (I) was transformed into ethyl 1-iminohydrindene- 
Icarboiylate (II), and that ethyl o-o-dicyano-B-phenylpropionato 
■III) was converted into l-imino-2-cyanohydrindone (IV). 

■ Il was suggested that these and other reactions of the same kind 


* Dried at 100‘. 
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might b« due to epatui conditioiu, and that, in the hve-mejn^.^, 
ring, the pretence of two gronpe of large molecnlar volume 

(;,H,<^<^^J!]>CH-CO,Et + Cir.iK, 

■ ui) 


(HI) 






to any one carbon atom might not bo a condition of stability, 
consequently, when the compound was treated by a suitable resg,^'. 
one of these groups was eliminated. 

An examination of the facta shows that several derivstiv« 
the five-carhon ring are known which have more than 
carbethoxyl group attached to any one carbon atom, such aa, {■,: 
example, ethyl cycfopentane-1 : 1 : 3 : 3-letracarboxylate (V ) and eth 
hydrindene-2 : 2 dicarboxylate (VI) : 

? ' >'.h 4S:> wi. 

(V.) |VI.) 

If our hypothesis is correct, these compounds should pass, /. 
treatment with sodium ethoxide, into ethyl carbonate arui v- 
corresponding ethyl eaters, thus: 


.■C(COjEt), 


.■C(COjEt)., 


’’>CHj + 2EtOH 




C4H,<^^pC(COjEt),+ Eton 


C,H,<^{{»>CH •CO.,Et + C0(0Et , 


We have therefore prepared these compounds, the former !-■ 
Pospischill’s method (Ber., 1898, 31, 1950) from the disodiu:« 
derivative of ethyl butanetetracarboxylate by the action o: 
methylene iodide, and the latter by v. Baeyer and Perkin s methi-J 
(Ber., 1884, 17, 122) from o-xylylene dibromide and eti,- 
sodiomalonato 

We find that both these esters are quite unacted on by co. 
alcoholic sodium ethpxide. It is evident, therefore, that tl« 
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cAUS^g the elimination of the carbethoxyl group prior 
ihi formation of the Hve-ring imino-compounda cannot be 
to spatial conditions or to the over-weighting of any one 
atom of the ring. A careful review of the facts showed, 
. r that the displacement of the carbelhoxy group by sodium' 
, t;,,. icuMiitr illustrated by the equation : 


-t'N 


; .H.s il .-CHfllOjEtjj ^ + NaOKt -e 

— ^Cf'a'OOjEt -t OO(OEi)., 


-IJ not be the determining cause of this rea<-lion, because, intrr 
, tiby! l iminohydrinden^L’ carboxylate (II) and analogously 
.citiiuted compounds do not react with sodium ethoxide to form 
k,.;.am derivatives. Finally, we decided to compare the various 
of compounds in which this reaction liad been noticed, and 
u '..instely arrived at an explanation, wbich forms the subject of 
t., present communication. 

Daring eome experiments on the constitution of glntaconic acid 
,'- 2 !is,. 1900, 87, 1681) It was found that ethyl a cyanoajSy tri- 
r;.!!iy!glutaeouate (VJI) when treaU>d with sodium ethoxide was 
tivfrted into ethyl a-cyaiio-a/Sy-lrimethylcrotonate (VIII) and 
r::.v! carbonate, thus : 

iU.Et'(-'Me:CMe-CMe(CN)'C'0.,Et-ilitOH — 

(VII.) 


CO^EfCMelCMe-CHMc'CN + CO(OEt), 

(VIII.) 

A comparison of ethyi a-cyano-af)y-trimetliylglutaconate (VII) 
,;i the normal ring compound from ethyl o-cyaiiobcnzylmalonate 
.shows that these substances have one inijiortant point in 
d.moa. namely, that it is necessary for each of (liern to part with 
iT irbethoxyl group before the hydrogen atom necessary to permit 
ir iibslance to react in its tautomeric form can he acquired, thus : 




C(CO.,Et)2 


(lo.) 


•CO.,Et 


(Tautomeric forms.) 


".KitMe:C’Me'CMe(ON)-CO,,Et — > ^''s^'fCMeX’Me-CHMe-CN 
■ CO,EfCHMe-CMe:CMe-CN 

(Tautomeric forma.) 

iiiisnew at once suggests a close relationship between compounds 
the complex HC-CIC and those, such as the imino- 
which have the complex HC-CINH, and leads to the 
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eenerAl concla.i<« th.t wh*n the tennina.1 hydrogen »tom, ,, 
mtexDfl of this type are fttt replaced* the tendency w the compos*^ 
to acquire that hydrogen atom which is necewary to enable it 
react in ite tautomeric form is such that any group capab^» ,, 
replacement by hydrogen is at once eliminated in the prescnrf , 
iuiUble reagent. 

In the next communication several instances are record^yj ^ 
which this reaction has been employed for the preparation of .u ,-. 
tuted gluUcouic adds. These examples clearly prove that 
the mobile hydrogen atoms in derivativee of gluUconic acid t, 
replaced, the tendency for the compound to acquire the mot,:;, 
atom causee it to eliminate one carboxyl group aa ethyl carbocu, 
when it is treated with alcoholic sodium ethoxide. 


Eipeihusntai.. 

Ethyl llydrindene-l : %dicarhoxylate, 

This subsUuce was originally prepared by v. Baeyer and Park,: 
IHtr. 1884, 17, 122) by the condenaation of o-xylylene dibrom -- 
and the sodium compound of ethyl malonate. It was, hownc 
hydrolyaed to the acid without further purification. The met!. •• 
of preparation used by us was the same aa that employed by 
chemists, hut we find that the ester boiU at ISfi'/lfi mm., and itr 
it seta to a crystalline mass on cooling. When recrystallised fr;rr 
a small quantity of alcohol it is obUined in long needles, vb. i 
melt st 38*^ : 

0 2030 gave 0 6092 COj and 0T272 HjO. C=68 81; H=6‘J. 

CjjHiaO^ requires C = 88'7; H = 6'9 per cent. 

The ester is quite unaltered by sodium ethoxide. 


Ethyl cyclof tnfane l : 1 : 3 : Uetracarboxylatr, 
CH,-C(CO,Et) 


This substance was prepared by Poapischill’s method (Iltr., l!« 
31, 1950) from ethyl butanetetracarboxylsto, 

((X)8Et),CH*CHj-CH,-CH(OOjEt)j. 
which was obtained both by the condensation of ethylene dibrerntJ' 
and ethyl eodiomalonate and by the condensation of ethyl 
propane-1 : l-dicarboxylate, which is also formed in this Ktion. «> 
a further quantity of the sodium compound of ethyl 
The desired eeter was obtained by condensing e^yl buUn 

carhoxylate with methylene iodide. We find that it can be « ^ 
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adfr 15 when loiell quantitiM are Nnplo^ed, ami 

* 0 . 1 * at 226— 227®: 

■;013 gave 0 4201 CO, and0 1342 H,0. C = 56 93; H = 741, 
C„HmO, requires C=67 0; H = 7'3 per cent. 

Xji* Mt*t waa treated with two atomic proportions of soditini 
jjjml'cd in alcohol, but was recovered unchanged. 

..i..l.ST RKeKASCII I.*»OIUV..l<V. 

!«£ UsivtssiTV, :SjierFjrLi.. 


I VXLVil. — TAe Chemistry oj thf <t'liiJiiroini- Acids. 
1‘iu'l /. Mellioils fur the J'rrjxtratKni of the 
AlkylijhitdConif Acids ir/iich Prurc the Identity of 
ihr a- ftiid y-Posilioiis m (hr tSlnturonic Aciit 
.\Ueculr.* 

Itv KeuniNANU Uernaku Thoi.k and .Iocei.v.n Fiki.u Thobpe. 

visr years ago one of us, in coujuncUon with 11, Hogerson (Trans., 
87, 1669, 1685), published a new method by which alkyl 
Sffivatives of glutacouic acid, having a methyl group in the 
tpoeitioo, and any desired alkyl group in either the o- or y-position, 
!t io both of these, could be prepared in quantity. The method 
iitoKed the condensation of the sodium derivative of ethyl cyano- 
kctite with ethyl acetoacetatc, when a reaction occurred which is 
iiytessed by the equation : 

OOjEt'CHNa-CN + HO-CMc’.CH-CO.^Et > 

CO4Et-CNa(0N)-GMo:CH-t'O,Et+Ilj,O. 

By heating this sodium derivative, or, better, the potassium 
Wnpound, with alkyl iodides, the corresponding alkyl derivatives 

f r.t produced, and these, when further treated with sodium 
toude and pn alkyl iodide, yielded the trialkylated esterp, thus ; 
t'0,Et-CE{CN)-CMe:CNa-COjEt + RI 

C02Et-CR(CN)-CMe:CB-C08Et. 

Ac important feature of this reaction is that the hydrogen of 
» complex .CH'COjEt, which is present in the dialkylated ester, 
isadiiy displaced by sodium. This is contrary to the conclusion 
m»«d at by Blaise (Bull. Soc. chim., 1903, [iii], 29, 1016; Compl. 
^36, 381, 692, 1140), who found that only those 

■ Bor the abstract of this ia[«r see Pr.ic., 1911, 27, 122. 

7 D 2 
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derivEtives of glaUconic ester whicli contain the complex 'C-OHj 
react with sodium etboxide. Now it is certain that 
having this structure react in this manner, a fact which b 
proved, not only by the work of Henrich (IfoTuiltA., 1899, 20. ' 

who discovered this reaction by preparing oo-dimethylgluta, , 
acid from the prodnct of the methylation of ethyl glutaconate 
t OjEt-CIL-CHiCH-eO^Et COjEt-CMej-CHiCH-dj Ki 
hut also by the subsequent work of Perkin and Smith iTrii,, 
1903, 83, 8j and of Blaise (ioe. eil.). It is, however, also ctru,. 
that the property of this complex of yielding a sodium ccm|»ui; 
is entirely determined by the tendency of the mobile hydrii^i, 
atom present in the glutaconic acid derivative to pass outside ib 
three-carbon system to the neighbouring carbonyl group, 
the sodium compounds of this type are always yellow, and iht:. 
is no doubt that they possess a structure represented bv it, 
e-xpression -ClC'ClCtONaj-OEt. Abundant proof will be gives .• 
this and in the subsequent papers of this series showing that th 
property of glutaconic acid derivatives of forming compound! . 
this type diminishes with the increase of alkyl groups in the mo, 
culo, and thus the trialkyl derivatives, CN’CHMe’CMelCMctUE- 
and COjiEl'CHMe-CiMclCMe-COjEt, do not form sodium derivative, 
with sodium etboxide (Trans., 190a, 87, 1702, 1706). It has 
been shown by Feist and Beyer (Annaicn, 1906, 315 
117) that the introduction of a methyl group into the enc 
CXljEt'CHMe-CMelClI-COjEt (or COaEt-CHj-CMelCMe-CUi;: 
cannot be effected by the aid of sodium etboxide and methyl iodih 
It therefore follows that in the absence of the mobile hydrtg.i 
atom, and possibly, also, owing to the presence of negative grwii 
on the more remote carbon atom, the hydrogen atom of i:- 
complex ICHX is displaceable by sodium, but such sodium i c 
pounds are without colour, and presumably have the metal sUackN 
to carbon. 

The chief proof of the virtual tautomerism of the glutaconic 
molecule advanced in the former paper rested on the structun' e: 
two esters (I and II) : 

COjEt-C,Me(CN)-CMe;CH-C02Et. 

(I.) 

COjEt-CH(CN)-CMe:CMe-(UEf 

(II.) 

Ester (I) was prepared by the condensation of the pota-oii: 
compound, to which we assigned the constitution 
COj,Et-CK(CN)-CMe:CH-C02Et, 
with methyl iodide. Ester (II) was prepared by the condensau • 
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„■ Hbrl »diocy»noAcet«t« and ethyl metliyla<e(oacetatc. The 
• njetare of theeo two esters was shown to he different hv the 
.ruuformition of (H) into a derivative of dihydro.vypTridine by the 
i.iion of concentrated sulphuric acid, thus : 


CMe 

.MeC CH-CO.Et 
Ci>,Et CN 


Me 

Me^'^CO.Et 
H on 

N 


sheieai (I) remained unacted on under the same e.xperimental 
.Mil' I It ions. 

From the fact that esters (I) and (II) yielded the same 
.iimeihylglutaconic amd on hydrolysis, it was concluded that the 
I'loleiule of glutaconic acid is symmetrical, and that the a and 
positions in this suhsUnce are identical. It was also shown 
8methvlaethylglutaconic acid, CO.Jr-CIIEt-CMelCIld O.Il 
.nd ff methyl y-elhylglutaconic acid, COJI'CEtlCMo-CIIo-t'Odfi 
■repired by a similar method were also identical. Since that time 
tie correctness of this conclusion has not beeti generally accepted 
sad it has been suggested (Meyer and Jacobson, “ Lehrbtich der 
Orcsnischeti Chemie," 1910, 2t6 AufI, I, ii, 410) that, during the 
ptocess of the hydrolysis, the bond must have shifted in either 
,.!ie cue or the other, thus yielding the same acid. This point was 
fully discussed at the time, but was discarded as highly improbable. 

It is unfortunate that the real issue, namely, the identity of the 
1 snd y positions, should have been masked in the previous paper 
hr tie mis statement that only those derivatives of glutaconic arid 
shich have the mobile hydrogen atom substituted can exist in 
Iwo modifications. This error was quickly corrected by Feist 
I.limofen, 1906, 345, 77), who pointed out that j3-methvl- 
^'.Itaconic acid, CO.H-CH.-CMoXH-CO.H, had already been pre- 
piled m two welWefined modifications, a fact which had escaped 


Smee then, Feist {A»r^cn, 1909, 370, 41) and Feist and Pomme 
''■'d . 61) have shown that o-methylglutaconic acid, 

COoH-CHMe-CHlCH-COjiH, 

« be isolated in two modifications, but that tho cis-form is 
datively unstable. It is therefore evident that, if our view of 
a constitution of glutaconic acid is correct, the occurrence of 
^■jn^meric forms must be independent of the mobile hydrogen 
•f fine " seemed to us desirable to institute a series 

: 1.' TS "."b,L 

l‘) That the o-alkylglutaconic acids, CO,H-CHR-CH;CH'COjH, 
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and the y alkylglutaconic acids, COjH'CH.,"CHXR'COjH, 
same substances, and that o-methyl-y-ethylglutaconic acid, 

CO,H-CHMe-CH;CEt-CO.H, 

and y-methylo-ethylglutaconic acid, CO^H'CHEt'CH'.CMfCo.g 
are identical. 

(2) That the stability of the cu-forms of the o-aubstilutefj 
increases with the molecular weight of the substituting group 
It is probable that the cause of the identity of the a- and 
tions is of the same orier as that determining the equality of .y, 
meta-positions in the benzene ring, and in the ensuing pap.-rj ,, 
propose to write the formulae of these aubstancee thus: 

CO,H -CH CH ( H )-CH COjH , 

indicating the mobile hydrogen atom by means of heavy tvpe, i_. 
wo have retained the older formulae in the introduction for c,. 
sake of clearness. 

At the same time it is necc-ssary to offer some explanation r»i;^ 
ing the cause of tho existence of stereoisomerism amono 
members of thi.s series, because it is evident that the prt.cno f 
the moliilc hydrogen atom must prevent the occurnn<.» y 
isomerism corresponding with maleic and fumaric acid- 
explanation we suggest is as follows; The stereoisomerism of i 
acids of the type C'OoTl'CRo'CIIlt’IId’OjlI, in which the nvi! • 
hydrogen atom is displaced, has been clc.irly established, and ih-o 
is no doubt that this isomerism is represented by the formii'u'. 

C0.,H-CI1 t'OjlI'Cll 

('O.H-Olt/Cll CIM;H,-(.'OjH 

'•*>-(>falei<')-foriii. /roji.-.f Knmsrirtforni. 

Of the acids containing the mobile hydrogen atom, fl cj-'tb; 
gliltaconic acid, COoH'CIT.oCMclCII-COjH, exista in two »■: 
defined forms, and Feist has shown that o-methylglutaconic id 
COjII'CHMe’CIlXdl-COoH, can be isolated in a ets-modifiist 
melting at 118'’’, which is relatively unstable, and can only 
formed from tho anhydride in the presence of casein. In ib 
present paper we show that cfs-o-ethylglutaconic acid -I'C 
ciVobenzylglutaconic acid are stable substances. In spito '■ 
numerous attempts we have not yet succeeded in isolating rf 
other of the “mobile” alkylglutaconic acids in two moditicati'^i 
but wo agree with Feist that such forms must be capable of ei;'- 
ence, but are difficult to isoWe owing to their instability. It ’ 
considered that the so-called stereoisomerism of these acids a ; 
reality stractural isomerism, and is a property depending ‘ 
rlitfcrence in structure of the carboxyl groups. It is propiwd 
deal fully with this question in Part IV. of this series, but the terra 
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»nd tniiu- na retAined in this and the succeeding paper for 
!i., sake of clearness. 


Prtjfaration of the Aikylj/tuUuonic Aeidi, 

The preparation of alkyl derivatives of glutaconic acids having 
j methyl group in the ^-position has already been described; the 
preparation in quantity of alkylglutaconic acids having this position 
unoccupied was a problem which had to be solves!. 

The osubstituted derivatives can be readily prepared by the 
likyialion of the yellow sodium compound which t'onrad and 
.;uthieit (Annaltn, 1S83, 222. 2.59) prepared by the action of 
i,i.)roiorm on the sodium compound of ethyl malonate : 
;CO,Et)jCNa'CH:C(COjEt)j + RI ^ 

(CO.Et)„CR-CHr:C(COiEt)j + Nal ; 
bal the preparation of further alkylated products is a matter of 
.TOC difficulty. {For a description of these methods compare Feist 
UrnUn. 1909, 370, 41). 

We ultimately devised a method for the preparation of these 
i.ids which rests upon an observation recorded in the previous 
tiper (Trans., 1905, 77, 1702), namely, that ethyl u*cyano-ai3y-tri- 
cfihylqlutaconate readily passes into ethyl carbonate and ethyl 
• .-yano ofiy trimethylcrotonate when it is treated with cold sodium 
.doxide, thus: 

('O.EfCMe(CN)-CMe:CMe'CO;Et + Eton 

CHMe(CN)-CMe:CMe-C02Et + CO(OEt)j. 

Thu reaction suggested the general principle that when the 
aeSile hydrogen atoms in compounds of the type of glutaconic 
«UT are all displaced the tendency for the compound to acquire 
ifcf hydrogen atom necessary for Uiitomorism is such that the 
(iement is at once introduced in the presence of a suitable reagent. 
The alkyl derivatives prepared by the action of an alkyl iodide 
•0 Conrad and Guthzeit’s yellow sodium compound are of this type, 
»r.d should therefore reqet with cold sodium ethoxide, thus ■ 

;CO,Et).,CR-CH:C(COjEt)j + EtOH 

CO,2EtiCIIR-CH:C(CX)2Et)2 + CX)(OEt)j. 
hx^nment showed that this reaction proceeded quantitatively, 
that m the presence of sodium ethoxide the metal passed to 
most negative carbon atom, yielding a sodium compound of 
ttf formula*: 


i.Ujr,l;-t;K.U±l-(;Na(C02Et)2. 

*‘‘‘‘=*1 deep yellow, are writtou ia this form for the 
'i”' , undoubtedly the cnolio formate assigned to 

- »y Heurich {Aniuilai, 1910,1376, 122). 
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Thi» wae proved by treating the sodinm compoand. 

B = Me, with methyl iodide, when the product on hydrolysis ^ 
Beformatzky's ay-dimethylglutaconic acid, 

COiH-CHMe-CHICMe-COjH. 
unaccompanied by any other acid. 

The speed of the reaction varies with the value of E; thus 
R: methyl the change from the tetraethyl to the trietbyl wt*r 3 
complete in the course of an hour at the ordinary tcmpcr4(.j„ 
When H = ethyl, two to two and a-half hours are required, uj 
when B = benzyl the reaction takes at least twelve hours 
the transformation is completely effected. 

When the above sodium compound is treated with an 
iixlide the ester C02Et-CRtC'H-CR(C02Et)2 is formed ; tliii ,, 
another instance of a ghitaconic ester in which the mobile hvdr...',- 
atorns are (li.-placed. 

It should therefore react with cold sodium ethoxide, thii,: 
C 02 Et-CR:CII-CR(C 0 ,Et)j+ EtOH 

COjEt-CRlCn-CHR-COjEt + CO(OKi . 

This reaction also proceeds quantitatively, but here again u- 
time varies with the value of B. It is not possible to eliinici:, 
more than one carbcthoxy-group from an alkyl derivative of fi-: 
dicarbethoxyglutaconate or similarly constituted ethyl ester, (ve. 
by using two equivalent proportions of sodium ethoxide; thus tti-. 
oy dicarbethoxy-a-raethylglulaconate when left for several liou: 
in contact with twice the quantity necessary to eliminate ct- 
carbethoxy-group yields only the trietbyl ester, thus ; 

(COjEt)i,CMe-CH:C(COjEb)i, C02Et-CHMe-CH:C(CO,Et, 

It is evident that this is caused by the production of the sodra 
compound, C02Et'CMelCiI'C(C02Et)iC(0Na)'0Et, and the 
ination of a further carbethoxy-group from this substance vtci; 
not supply the hydrogen atom necessary for virtual tautomerism 

It is therefore necessary in all these reactions to have cci 
molecular proportion of sodium ethoxide present. If, hoveve: 
the product does not form a eodium derivative, or forms a derivai:;' 
which is dissociated by alcohol, then the change is effected by li- 
aid of a trace of sodium ethoxide ; thus the reaction : 

COoEt-CMe(CN)-CMe:CMe-C02Et-i- EtOH 

CHMe(CN)-CMe:CMe-C02Et i- CO(OEt k 
can he brought to completion in the presence of one-tenth tie 
molecular quantity of sodium ethoxide. By this means, Ihereiort 
we had at our disposal a method by which any alkyl derivatr.f 
of glutaconic acid substituted in either the a- or y-positions ’ 
in both of them by any desired alkyl group could be prepared ... 
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lu*nli*y- ** ****“ S>'I> frp«'' evidence of tlie 

'Crutv of tl>e “• 7-poeitions in the glutaconic acid molecule. 

Tkr Identity of o- and ',-AiiylglutaconU Acids. 

j yjibvIglatAconic acid is prepared by the hydrolysis of the 
i^er i^('0*Et)jCMe'CH-C(C02Et)2» and we satisfied ourselves that 
same acid, unaccompanied by any other mtxlification, was 
from this ester, both by acid and alkaline hydrolysis. 

TiiC action of sodium ethoxide on the ester produces, as already 
„,otioned, a sodium compound of the formula 
CO.Et-CMe;CH-CNa(CO.Et)., 

IT.,) the ester prepared from this sodium derivative by I he action 
,1 siids should on hydrolysis yield > mothylglutaconic acid. 
CO.H-CMelOUCII.-COJI. 

Pi,(h hy acid and alkaline hydrolysis the ester yields the already 
a mcthylgiutaconic acid unaccompanied l.iy any other 
iciatance. In order to place the identity of these positions beyond 
iijrstion, »e prepared the sodium compound: 

C02Na-CMe:Cll'CNa(C0jNa)., 

|,.<n which was obtained the already known mcthylgiutaconic acid, 
[t u clear, theiefore, that a metbyl- .and y-methyl-glutaconic acids 
pr the same substance. In the same way it was shown that both 
I »nd y cthylglutaconic acids and o- and y henzylglutaconic acids, 
(ripcctively, are identical. 


The Identity of a-.M elhyl-y-cthyly!ulaeonir ,1 cid and 
y-.Wethyl-a-elhylglularoiiic .4 cid. 

■. iitthy! ■ a ■ elhylglutaconic acid, CO.,II-CMe:CH-CIlEt-CO,H, 
■iS prepared by the following scries of reactions : Ethyl oy-dicarb- 
ihoiy-omethylglutaconate, (COjEt)2CMe-C]i:C(CO,Et)2, was con- 
rrled into the sodium compound, CO„Et-C JlclCH-CNafCOjEtlj, 
tbich on ethylation furnished the ethyl derivative, 
C0jEt-CMe:CH-CEt(C02Et),. 
hi- ester was hydrolysed (1) through the sodium salt, 
C0jNa-CMe;CH-CEt,(C02Na)„, 

ad (2) through the compound C0.2Et-CMe:CH-CHEt-C02Et (see 
I 219'’). The methylethylglutaconic acid prepared by these two 
irocwses was the same*subbtance ; it must therefore be y-methyl- 
ictbvlglutaconic acid, COjH-CMelCH-CHEt-COjH, 
‘-■Vtthyl-y-ethylglutaconic acid, OO.fl-CEtlCH-CHMe-COjH, 
u* pr^ared in the following way : The sodium derivative, 
(C02Et)2CNa-CH:C(C0,Et).,, 
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on ethyiation gave the ethyl compound, 

(CO,Et>,CEt-CH;C(COjEt)s, 

and thU on treatment with sodium ethoxide yielded the v„; , 
compound, 0OjEt-CEt:CH'CNa(CO2Et)i, which on 
furnished the methyl compound, CO2Et*CEt,CH‘CM€(C0,K*. 

As in the previous case, this ester was hydrolysed (I, 
the sodium salt, C02Xa-CEt;CH‘CMe(C02Na)j, and (2j ihrn^,, 
the compound COjEt'CEtiCH'CHMe’COjEt (see p. 219j, 
same acid was produced by both these methods, and it 
therefore be a-methyl -y-ethylglutaconic acid, 

COjII-CEtXHCHMeCOjH. 

■y-Methyl a-ethylglutaconic acid and o-methyl-y-ethylglutat.n;; j, 
prepared by theee methoila are the same compound. 

During tlie course of these experiments it has been Irepje:. 
noticed that the esters of substituted glutaconic acids le. j . 
decompose during alkaline hydrolysis, yielding derivat/,-,. , 
tnalonic acid. A similar instance of this kind was rei’i.riit-.; 
previous paper (Trans., 1905, 87 , 1693; compare alio 
Annalen, 1897, 297 , 89; Bolam, Ber., 1894, 27 , 3061; Ca;;,;,, 
and Bolam, J. pr. Chem., 1896, [iij, 54 , 359), when it was foumi 
ethyl o-cyano-d-tnethylglutaconate, 

C0.2Et-Cn(CN)-CMe;CH-C0jEt, 
yielded some malonic acid when hydrolysed by alcoholii' n.iav;,- 
hydroxide. In the present paper it is shown that the Miiic,-, 
for esters of this type to undergo fission appears to incrcai-e v- • 
the molecular weight of the groups present in the molecule, i;., 
the ester CO.jEt-CnMe'CTi:C(CO,Et)2 is hydrolysed ('(.niiie- 
to o-methylglutaconic acid, but, under the same condition,, r 
ester CO^Et-CHEt-CTECXCO.^Et); yields a small quantity of ti!.; 
malonic acid, whilst the ester C02Et'Cn(CIl2Ph)'ClI!(.'(< (' K’ 
yields benzylmalonic acid, the amount representing ahont i' ;• 
cent, of the ester hydrolysed. This last reaction recal'j : 
behaviour of benzaldeliydn towards potassium hydroxide, ami ;; 
possible that the mechanism of these reactions iiivoivi,, tt. 
formation of the aldehyde, thus: 

CO„Et-CHR-( li:C((’0.,Et)., e n,o 

C»’,Et-CHR-OFIO + CH;(CO.Ki . 
It is significant that only those esters which contain a m.'. 
hydrogen atom behave in this manner, and that the correspecu ■ 
tetracarboxylic esters of the type (CX)2EtJ^CR’CHIC(C0,Eti. r 
hydrolysed directly to the acid without undergoing any disnirt; < 
It is of importance to remember this point when preparing •• 
alkyl derivatives of glutaconic acid, because experiment shows li 
the best yield of acid is obtained from esters containing the met 



OLDTACONIC ACIDS. PART 1. 


2105 


irt^B Atom *>y hydrolysing them with acid hydrolysing sgenU. 
L VreaJ the eaters which have the mobile hydrogen atom displaced 
I hydrolysed by alkaline hydroxides. 

^liuthjeit and Dressal have shown {Btr., 1889, 22. 1415) that 
ethyl dicarbethoxyglutaconate is distilled under diminished 
r^ure, alcohol is eliminated and ethyl 6-ethoxy-a-pyrono-3 : 5-di- 

prboxylate is formed, thus: 

(M.KtCH-ClIXXCOjEt), __^C«\Kf(|i:CH’C(l'0,Kt):y.i)Et 

ai.Kt CO.Et OH 

<-'0.,Kfy:('ii-C(C'(>„Et):t>OKt 
CO ( ) 

Die formation of a pyrone derivative in this manner shows that 
ia i compound of the type of ethyl dicarhethoxyglutaconate there 
i, 1 coiifiderable tendency for the inohilo hydrogen atom to pass 
stride the thrce-carbon system, and, as a matter of fact, it is 
jrchalile that this ester, which gives a marked coloration with ferric 
^bivride, consists largely of the cnolic form at the ordinary 
llcapcrature. 

It is shown in this and the succeeding papers that the tendency 
i)r the mobile hydrogen atom to pass outside the three-carbon 
is mainly determined by the nature of the groups attached 
I. the a carbon atom, and it is therefore of interest to compare 
I -.5 properties of the corresponding tricthyl esters, which also 
[ iitiin the mobile hydrogen atom, as regards their capacity for 
f rming pyrone derivatives; thus ethyl carbcthoxy-o-methylglut- 
sconatc. C02Et*CIIMe*CH.C(C02Et)2, gives no coloration with ferric 
[hinride, and can be distilled without undergoing change. Ethyl 
rjitelhoxy-a-ethylglut-aconate, OO.Et-CFIEt-('li:C(CO.,Et),, also 
giiw no coloration with ferric chloride, and is likewise" unaltered 
<0 (!ntilI,ttion, Ethyl carbethoxy-o henzylglutaconate, 
C0jEt-CH(CH„Ph)-CH:c(C02Et)2, 
os the other hand, givea a marked coloration’ wit’h ferric chloride, 
and when slowly distilled passes into ethyl 6-ethoxy-3-benzyl-a' 
tymneScarboxylato, thus: 

ni,PhCH-CH:c(C0jEt)2 c'H,Ph-c:ciidt((:(),Et);c-OEi 

^ COjEt OH 

cii2Ph-c:cn-f'((;o,^Et):c-oEt 

CO o 

^ far, this IS the only triethyl ester of the series which we have 
racceeded in transforming into the pyrone ring, and it is evident 
■*' “f a large group attached to the a-carbon atom 

> !'«eseary m order to displace the mobile hydrogen atom from 
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the three-earbou system. The dicarboxylic esters of t!i> 
are quite unaltered on distillation. 

Experimehtal. 

Ethyl ay-Dicttrhtthojy-a-mtthylgluiaconate^ 
(OOjEt).CMe-CH:C(COjEt)j. 

The methylation of the yellow sodium compound of ethy! 
ethoxyglutaconate was effected by Conrad and Guthzeit (.I 
1833, 222, 259), who employed the action of alcoholic raetliv! 
in sealed tubes at a high temperature for this purpose. Ruhtcii.-.: 
(Trans., 1893, 68, 880) found that the presence of alcohol p, 
unsatisfactory results, and therefore heated the yellow sfxliuni os- 
pound to a high temperature with methyl iodide alone. Fi U: i,., 
Pomme {Annalen, 1909, 370, 63), who succeeded in isolating th.; 
Btercoisomcric forms of o methylglutaconic acid, prepared the s 
of higher melting point by hydrolysing the above methyl derivu; , 
which they prepared by the action of alcoholic methyl sulphate 
the yellow sodium derivative. 

The first two melhods of preparation are tedious, and . , 
as the last-named process is concerned we were quite iinal !•;- ■ 
reproduce the conditions given by Feist and Pomme in tlu-ir i ,pp 
In our hands the. action of methyl sulphate yielded haidly 1" >• 
cent, of the methyl derivative, the remainder of the prrpihut er 
prising unaltered ethyl dicarbethoxyglutaconate,* together » 
ethyl G-etho.xy a pyrone-3 : o-dicarboxylate, melting at 94°, a c- 
stance which Oulbacit and Dressel {Ber., 1889, 22, Itli) hi; 
prepared previously. Ultimately we found that the best vay 
prepare ethvl dicarhethoxy-o-methylglutaconate is merely In l-r 
a solution of (ho yellow sodium compound (50 grams) in a;- !;' 
(120 grain.i) with methyl iodide (30 grams) on the water hath 
five hours. The colourless solution was poured into w,ator i:: 
extracted by ether; the ethereal extract, after being washrrl 
water and shaken with a 10 per cent, solution of potascir 
hydroxide until the extract ceased to be yellow, was dried sr; 
evaporated. The residual oil yielded on distillation 40 grani> ' 
pure ethyl dicarbethoxy-o-raetbylglutaconate, boiling at .!■ 
21 mm,, that is, 83 per cent, of the theoretical amount. (Foar: 
0 = 55-71; 11 = 7 02. Calc., 0 = 55-8; H = 7-0 per cent.) 

Hydrolysis . — Ten grams of the ethyl salt were boiled with d:.a;' 
hydrochloric acid until completely hydrolysed, when the liquid 
evaporated to a small bulk and allowed to crystallise. Thr 

* The yellov colour of the sodium compound is entirely il!9ehari,''Bi ■ ■ 
The reaction is therefore complete. 
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, pt^pArad, however, by hydrolysis with an alcoholic solution 
one «od a-hAlf times the calculated quantity of 
hydroxide, when the clear solution of the potassium 
»hicb evolves carbon dioxide on acidification, yields the pure 
j i)n extraction by ether. Owing to the insolubility of o-methyl- 
uianuiic acid in dry ether, the acid separates in a very pure 
imdiiion when the dried ethereal solution is evaporated to a small 
i.a’t by bo*b ®«*'bods the already known a-metlivlglutiuoiiie 
,,.J niritiiig at 145 — 146° was obtaineil, unaccompanied by any 
,,k,r subsUnce. (Found, C = 49'84; H = 5'70. (’’ale., t’ ’,50 o’; 

P . ;t t per cent.) 


Kthy} Carhelhoxy a-melhytghilaronalr, 

COjEt-CMe-CH(H)-C(COjF,t)j. 

yi„. iliniination of one carbethoxy-group from efliyl dicaib 
i;io.xy a methylglutaconate was elTccled us follows: Forty grams of 
l.nt letractliyl ester dissolved in 30 c.c. of alcohol were mixed with 
t K.lutiou containing 2'8 grams of sodium in 32 c.c. of alcohol, 
flif joluliou became warm and deep yellow, whilst the character- 
La, txluur, which always accompanies the production of ethyl 
Lrlxuiate in these reactions, was at once apparent. After an hour 
Lit mixture was poured into dilute liydroclilorii- acid, and the oil 
jiitrifted by ether. The ethereal extract after being washed was 
L-.aen with a little dilute alkali, dried, and evaporated. The 
|!t-,jusl oil was then distilled under ordinary pressure until the 
thfimometer registered 140°, when the operation was continued 
i,Ed.-r diminished pressure. The trielhyl ester distilled at 182°/ 
mill, as a colourless oil without appreciable odour. Yield, 
.• .rams, or 93 per cent, of Iho theoretical: 

.311 gave 04838 CO, and 01505 11,0. C- ."iT lO; H-7 2,5. 

O 13 II 20 O 1 J requires 0=57'3j FT— 7'4 per cent. 

Th, substance gives no colour with ferric chloride. 

The loss volatile portion was fractionated under the ordinary 
rfsiuro. and the large fraction, wliich boiled at 126°, was charac- 
as ethyl carbonate by analysis. (Found, C = .50 58; H = 8'50. 
xc . C = 50’8; H = 8'5 per cent.) 


yyUelhylglutaconic Acid, CO,H-CMe-CU(H)-CH-CO,H. 

Kthyl carbethoxy-a-methylglutaconate was subjected to the 
h-^JTolysiDg action of both acids and alkalis in order to prove that 
^ otQn acids were the same substance (compare 
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Aad Uydrolytu.—Tht «»tor wm boiled wiUi ten Umee iu La ^ 
of 10 per cent, hydrochloric acid until all had paaeed into tolutioc 
when the product waa evaporated to half ita volume, and the 
allowed to crystallise. The crude acid melted at 143 — 146-, 
when recrystallised from water melted at 145 — 146“ The siiti,... 
from the crude acid gave on evaporation an acid which ri:.Lt.,. 

142 144°, and it is therefore evident that no other 

is formed during the hydrolysis. The acid waa proved to I,,., 
already known o-methylglutaconic acid by direct comparison *,(; 
the acid prepared as described on p. 2197. 


Alkaline Uydrolytit: Formation of the Sodium Salt, 

C0jNa-CMe:CH-CNa(C02Na)j. 

— Twenty-sia grama of the ester wore added to a solution couuiuuig 
g '4 grams of sodium dissolved in alcohol, to which 25 c.c. of »»•.. 
had been added. The whole was then warmed on the watci Li'.t 
when the yellow solution gradually deposited a white precipiist, 
of- the sodium salt. This was collected and washed with 
until quite colourless, when it was spread on a porous plate na 
dried at 80°: 

0'4137 gave 0 4443 Na^SO,. Na = 331;). 

Cyli^OjNa, requires Na=33‘3 per cent. 

The sodium salt was dissolved in ice-cold water, and cautiouilv 
acidified by the addition of the calculated quantity of hydro 
chloric acid. The strongly alkaline solution which the salt forn.-, 
with water effervesced freely on the addition of the acid, and win; 
all carbon dioxide had been evolved the solution was extracted ti 
ether. The dried ethereal solution when evaporated yielded a »mj 
acid, which melted at 133—140“. This was then rubbed with dr; 
ether, in which it was very sparingly soluble, and yielded an acid 
melting at 145—146“. The identity of this acid with o-methyl 
glutaconic acid was proved (1) by a mixed melting-point determiaa 
tion, (2) by the formation of the characteristic chloro-anhydridr 
(see Part II). (Found, C = 49 88; H = S'68. Calc., C=50t', 
1 Ijc: 6'6 per cent.). 

The small quantity of acid which remained on evaporating the 
ethereal washings from the purification of the above acid melted 
at 125—133°; when rubbed with a little dry ether this yielded a 
further quantity of the acid, melting at 145 — 146°. The ultimate 
reaidue, which did not weigh more than 0'5 gram, remained viscid 
even after some weeks. It possibly contained some of Feists 
cir-modification melting at 1!8°, but we were unable to isolate any 
pure substance from it. 
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Ethyl ay-DiearbfthoTy-aelhylyluiaconale 
(COjEt)jCEfCli;C(COiEt)j. 

,A< in tbe c«*e of the corresponding methyl derivative, we found 
Lat by far the best way to prepare this compound is to heat an 
>; \.holic solution of the yellow sodium compound together with 
,.„css of ethyl iodide on the water-bath for twenty four hours. 
Ti,c product was worked up as described for the luetliyl derivative 
;197). The oil obtained boiled at 213°/20 mm.; vidd, 80 per 
of the theoretical. (Found, C = 56'89; 11= 7 ot3,’ Calc. 
|■=;)7 0; H = 7'3 per cent.) ’ 

Ethyl Ca^hethoiy-a-fthylglutiirinuitr 

COtEt-CEL-CH(H)-C(CO,Et)j. 

lliis substance was prepared by the action of cold alcoholic 
vdiuni ethoiide on ethyl dicarbethoxy o ethylglutaconnte, but the 
...Ktion requires a longer time than is the case with the correspond- 
■>. i methyl derivative. 

Thirty one grama of the ethyl salt dissolved in 1>.5 c.o. of alcohol 
vert- added to a solution containing 2 grains of sodium dissolved 
-b c c. of alcohol. The nii.vture became warm and'deep yellow, 
tut the heat developed was not so great as with the methyl deriv- 
ilive. After three hours at the ordinary temperature the mixture 
«M poured into dilute hydrochloric acid, and the oil extracted by 
-llier. The residual liquid was then fractionated, and the fraction 
boiling at 180°/20 mm. collected. Yield, 9.5 per cent, of the 
iheorelical : 

-17416 gave 0-5170 CO, and 0 1649 II^O. C-58 3C; H=.-=7-60. 

C’nllaO, requires 0-^58 7; If - 7 0 per cent 
hllrjl Cnrhithoiy-arthylijlutaconaie is a inoiicrately viscid 
(x-lourlcss liquid without appreciable odour, and does not give a 
colour with ferric chloride. It was not thought necessary, in this 
-sxc. to collect the ethyl carbonate formed in the reaction but its 
presence was obvious, both from the odour and from the large 
-j-intity of material of low boiling point present, 

-fyEthylglutaconic Acid, COjH-CEt-Cn(H)-CII-CO,H. 

In tie first instance we repeated tbe work of Guthieit and 
T'’ the preparation of this acid from 

tayl dicarbethoxy-a-ethylglutaconate in order to satisfy ourselves 
■a he same iubstance was produced by both acid and alkaline 
. wysis. This we found to be the case, hut the melting point 
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of the acid (118 — 120®) given by the above chemiita is mud, ^ 
low; the acid when pure metU at 133 — 134®. 

From Ethyl Carbethoxy-a-othylglulaeoiKite : Add 
The method was the same as that employed in the preparatioQ 
o methylglutaconic acid. The crude acid melted at 128 — 131" ^ 
when recrystallised from water melted at 133 — 134°. Some m ’ 
rtialotiic acid (m. p. 112®) was found in the mother liquor fton, .j 
hydrolysis. (Found, 45-2; H = 6 08. Calc., C = 45-5 ; i; i , ^ 

Alkaline. HyilrolyeU. The process was the same as with a nittli, 
glutacouic acid, and the sodium salt, CO 2 Na-CEtlCH’CNa(C 0 ,Ki 
was obtained. The salt when dissolved in water and acidified 
hydrochloric acid yielded on e.vtraction with ether an acid meltus, 
at 128 — 130®, which after recrystallisation from water melted e 
133—134°: 

()■2294 gave 0 4476 CO, and 0T294 H 2 O. C=53-22; H=6 ■: 

CjlIjgO, requires C=^.fi3-2; H = 6'3 per cent. 

This form of aethylglutaconic acid evidently represent.? t>. 
trans-modification corresponding with tranj-o-methylglutaconic acj 
melting at 143 — 146°. An acid of lower melting point which j 
prepared by the action of potassium hydroxide on the clilr,:i. 
anhydride of the acid will be (lescribed in Part II. of this seiie, 

Ethyl ay -Uirar he tho.Ly-a-hemylylutaconate, 
(CO,Et),C(CH,Ph)-CH:C(CO,Et)2. 

The preparation of this substance was carried out in the ssut 
manner as that employed for the production of the alkyl derivativs 
already described. The oil boiled at 253°/18 mm., and set to » 
solid mass on cooling. The melting point of this ester (78°) shove: 
it to be the same substance as prepared by Ruhemanu (Tram 
1893, 63, 259) and by Conrad and Gutbzeit {Annalen, 1883, 222 
261). 

Ethyl y-Carbelhoxy-a-benzylghttacoruite, 
C02Et-C(CH,,Ph)-CII(H)-C(C0„Et)2. 

Thirty-five grams of ethyl dicarbethoxy-a-henzylglutaconate wato 
dissolved in an equal volume of alcohol and mixed with a solutics 
containing 1'9 grams of sodium dissolved in 25 c.c. of alcohol. Tht 
solution, which became deep orange and slightly warm, was kept 
at t he ordinary temperature for twelve hours, when it was poured 
into dilute hydrochloric acid and the oil extracted by ether. The 
ethereal extract was then purified in the usual manner, and the 
oil which remained on evaporation distilled under diminished 
pressure. Ethyl carbonate, recognisable by its odour, passed over 
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L,t but w** 00*' collected; the triethyl ester then distilled a« a 
lAiTly viscid liquid *t 218°/22 mm. ; * 

*292 gave 0 o494 CO. and 0 1448 H.O. C = 65-37; ir=7 02. 
C,jI4|0, requires 0=65 5; H = 6 9 per cent. 

Ac alcoholic solution of ethyl carbethoxy-a-ln’iisvlglutai'ouate 
jjvrt a reddish-browu colour with ferric chloride. 

Ethyl 6-Ethoxy-^bemyl-apyrone-b-earhoTylate, 
OH,Ph-<j;:cn-C(uo.Et):('-uKi 
CO ^ — u 

There is always a quantity of material of higher boiling point 
;urnieJ in this reaction, and its presence is evidently caused by 
he decomposition of ethyl carbethoxy-a-benzylglutaconate during 
liAiiUtion, as when the pure triethyl ester is again distilled a 
urther quantity of the fraction of higher boiling point is obtained, 
rbi- pure decomposition product boils at 261°/25 mm., and sets 
,1 i crystalline mass on cooling. It crystallises from dilute alcohol 
II voluminous needles melting at 70“ : 

II 2044 gave 0 5044 CO. and 01095 HjO. C = 67’35; H = 5 97. 

requires C = 67'6; H = 6’0 per cent. 

The ester yields a-benzylglutaconate acid on alkaline hydrolysis. 

nor 'j)Brntylglolaeonie Acid, CO.JI-C(CH.,Ph)-t'll(H)'CH-C02H. 

This acid is the sole product formed by the hydrolysis of ethyl 
|ifarl)etlioxy abenzylglutaconate by either hydrochloric acid or 
ii.cholic potassium hydroxide. It crystallises from water in clusters 
,f needles melting at 153—154“. (Found, C = C5-40; H=.5-60. 
.sic., C = 63'5; H = 3'5 per cent.) In order to show the identity 
>5 the o- and y-positions, the same process was adopted as with 
,h« a-methyl and a-ethyl acids. In this case, however, the quantity 
>i sodium salt precipitated by the action of alcoholic sodium 
shoside containing a little water was much smaller than would be 
iiused by the conversion of the ester into the sodium salt. When 
I’nis salt was dissolved in water and acidilicd, a soluble acid was 
mrarted by ether, which when recrystalliscd from an equal volume 
<i concentrated hydrochloric acid and water melted at 120°, and 
so proved to be benzylmalonic acid. (Found, C = 61'67; H = 50G. 
a.i , C' = 619; H = 5'2 per cent. Silver salt : Found, Ag - 53 0. 
■I'c , Ag = o3‘0 per cent.) 

The filtrate from the sodium salt yielded benzylglutaconic acid 
neitmg at 153—154“. This acid is probably the frans-modifica- 
lon of «-benzylglutaconato acid, as there is an acid of lower melting 
XKut which can be prepared from the chloro-anhydride by the 
iclion of potassium hydroxide. This substance, which is evidently 
vou XC[X. , „ 
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the cM-roodificalion, crystallises from water in small plates, m. :,.,, 
at 139 °. 

A full description of the preparation and properties of 
sulfttances will be found in Part If. 

Hthyl f ‘arht t hoxy ay-d t mf t hylyl iitaconiil f , 
CO,Et-CMe:CHCMt(CO,Et)j. 

This substance was usually prepared by treating the ait.,!,, , 
solution of the sodium compound formed as described on p, ji;- 
with 20 i)er cent, e.xcess of methyl io<lidc, and wamiini; 
water-bath until the yclleiw colour of the solution was distil,;,.. 
The product was then poured into water, and the oil extiacud 
ether. It was soon evident that the large ijuantity of methyl , .i,;. 
used in the experiment had caused a partial conversion of 
triethyl ester, and it was found possil>le by working with 
quantities and isolating the first and !.a.st runnings from ih.- ai-', 
lation to obtain the triethyl and methyl diethyl esters in a ccnJn,.; 
sufficiently pure for analysis. It is, of course, well known ti.a 
interchange of alkyloxy-groups frequently occurs in reaction, 
this type, but as it was necessary for our purpose to cstahlidi •,!, 
constitution of our product, we thought it desirable, in one iioi .it... 
to isolate the two esters and to hydrolyse them separately, W 
this object in view, 109 grams of ethyl dicarbcthoxy.o-m, llij;:;: ; . 
conate were mixed with 60 c.c. of alcohol, and treated uni. . 
solution containing 7'3 grams of sodium dissolved in 'JD i-u 
alcohol. After an hour 55 grains of methyl iodide wore iuld.i 
and the solution was heated on the water-bath until the yolit* 
colour had disappeared. Water was then added, and tlio irtl,;: 
ester isolated in the usual way. 

Methyl Diethyl Corbethoxy-ay-dimethylylutaconate. — As s(C»n i- 
all ethyl carbonate had distilled over, the temperature reraaicK 
constant at 175°/20 mm., and the small fraction collecled at tt,.. 
temperature was analysed : 

0 ‘22t3 gave 0-4719 COj and 01519 HgO. C = 57'42; 11 = 7 d 

CijHjgOj requires C = 57- 4; Hu-7-4 per cent, 

Ethyl Carbethoxy - ay - dimethylylutaconate. — The temperature 
then rose slowly, while the greater portion of the ester di.-ti;.,': 
over. It finally remained constant at 178°/ 20 mm., and the mih . 
fraction distilling at this temperature was analysed ; 

0-2397 gave 0-5167 CO^ and 0 1656 HaO. 0 = 58 78; H = 76: 

C.jHasOa requires 0 = 58-7; 11 = 7 7 per cent. 

The two esters were hydrolysed separately by means of dcuir 
hydrochloric acid, and as in each case o-y-dimethylglutacoim «*,■ 
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^ obtaiued as sole product, it is evident that they have the 
. lotures assigned to them above. 

iB the other cases of this kind which occur iii this paper it was 
„ < thought necessary to isolate the two ethyl esters, and the last 
„ u-isut fraction waa always analysed, unless statecl otherwise. 

ayDimethylylalacotuitt, ('O.Kt-CMe-Cn(H)-CMe-CO,Kt 

The conversion of ethyl carhelhoxy-ovdiinethylglutaconate into 
,:i,yl .arbonate and the above ester was effected in the following 
Sixty-one grams of the Iriethyl ester were mixed with 40 c.c. 
ci .iicohol, and treated with a cold solution of J 9 grams of sodium 
a CO c.c. of alcohol. The mixture tunieti yellow .sfter a few 
^nnds, and then became slightly warm; it ' wa.s kept, .at the 
„rduiiiry temperature for one and a-cpiartcr hours, when it was 
uwred into water and extracted by ether without imidifying. Tim 
.,;1 ol.taitied on evaporating the dried ethereal solution was distille.l 
uvler the ordinary pressure until the tliormometer registered llkV’ 
.ii-ii the oil remaining was distilled under diminished pressure’ 
The whole amount distilled between 174— 17G“/ai mm., and the 
runidugs, constituting the above ester, were .analysed ; 

gave 0'4579 CO. and 0-1647 ll.,0. C^-.og-gS; 11 = 8-10 
requires O -GO-O; 11 .-,8 0 per cent. 

The largo fraction obtained by distilling under ordinary pressure 
I. ,1, .scribed above was again distilled, and the fraction boilin- at 
wa.s shown to be elliyl carbonate, (l-'oiiud, C MTO; 11 
ic. t‘ .iU'D; fl.ib'S per ceiil.^ * 

The above conversion under the experimental conditions 
i.-.ribed waa practically quaiitiUtive. When it is desired to 
•repare a'/-dimethylglutaconic acid in quantity, it is always 
-ivisible to hydrolyse the dialkyl rather Uian the trielbyl e.stir 
t WM found that the tertiary estera of the type 

CO.R-CMe:Cll-CMe(CO.R),„ 

re only very slowly hydrolysed by dilute hydrochloric acid, whereas 

mobile' ethyl esters, CO„R-CMe-CH(H)-CMe-CO.,R. are 

.p!a.y converted into the acid under the same conditions. 


0 ; IhmtthylylulaconK Acid, C'OoH-CMe-CH(H)-CMo-CO.,H, 

he dialkyl ester is boiled with ten times its volume of 10 per 
hydrochloric acid until all oil has passed into solution. The 

id J2n 1 hydrochloric 

poraimg the filtrate to a small bulk. 


7 E 2 



2204 THOLE ASD THOHPE : THE CHEMISTRY or THE 

Forty gi-iras of the dialkyl eeter gave in this way 23 gra-r» 
acid melUng at 145-147= which separated d'/ectly Oo.n 
hvdKJchloricacid solution; a further 3 grams, meltmgat 13, !i; 

obtained on evaporating the filtrate. Both producu 
recrystalliBcd once from dilute hydnwhlonc acid gave ,,j.. 
oydimethylglutacouic acid, melting at 147 . (Found, C- 

H=:6'2S. Calc., C-53-2; 11 = 6-3 per cent.) 

The constituUou of this acid was proved, both by the fw rea,., 
of methylmalonic acid from it on oxidation with alkaline peir,., 
Eaiiate and by direct comparison with a specimen of 
glutaconic acid prepared by Ueformataky’s method from , 

fl-hvdroxy-«v-dimethylglutarate, 

^ C0JI-CHM6-CH(0H)-CHMe-C0Jl, 

which was kindly sent us by rrofes.sor Feist. 

The tilver salt is a curdy, white precipitate 

0'4055 gave 0'2338 Ag. Ag = 57-74. ^ 

C;Hg 04 Ag 2 reijuircs Ag = 58-0 per cent. 

t:thyl Carbethojry-y-rnethyl-a-etfiylyltitaconate, 

CO,Et-CMe:CH-CRt(COjEt) 2 . 

This ester may be prepared by treating the sodium deriviiiv, 
obtained by the action of sodium etho.xide on ethyl dicarbethoi; 
n-metliylglulaconale as described on p. 2197 with ethyl iiwm.. 
Forty grams of ethyl dicarboxy-o methylglutacouate were ini.'ied »;-.j 
30 erams of alcohol, and a solution containing 3 grams ol sotiiis 
dissolved in 40 c.c. of alcohol were added. After the mixture lu 
been kept at the ordinary temperature for one hour, 30 grams x 
ethyl iodide were added, and the solution was heated on the ivuw: 
bath for twelve hours. The pale yellow solution was then p,.,™ 
into water, and the ester isolated in the usual way. The oil - 
fractionated yielded the usual amount of ethyl carbonate :i: i i 
constant fraction boiling at 180°/ 20 mm. Yield, 80 per cent ■: 
the theoretical : 

0-2018 gave 0 4427 COjand 0 1487 HjO. C = 59-83; H 
CjjHjjOj requires C--G0-0; H = 8-0 per cent. 

The fractionation has, however, to be carefully comiiut-r 
because a small quantity of the diethyl ester “ 
reaction. This secondary change is evidently due to - i'»- ■ 
dissociation of the sodium compound in solution. 
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h'thj/l a-Ueikyl-Yethylglutaconale, 
COjEt-CMe-Cn(H)-CEt-COjEU. 

fi:, tiaiifformation of ethyl carbethoxy-y-racthyl^i-ethylglutA- 
,,, lie into ethyl carbonate and the above ester was effected in the 
manner: Twenty grama of the eeter were dissolved in 10 c.c. 
, I’iohol, and mixed with a solution containing 1 rt grams of 
uni ilissolved in -0 c.c. of alcohol. The soUifion, which slowly 
, .one yellow and developed a slight amount of heat, w.i.s kept at 
orilinary temperature for two hours, and then worked up as 
.'m: The oil obtained distilled at 16.T°/‘23 mm. . 

1 Jl77 gave U'a027 COj and 0 1746 11,0. 0 = 62 96; 11- 891. 

C||;Ha,0, re<}uire3 0 = 63 1 ; 11 = 8-8 per cent. 

Hie yield of the diethyl ester by Ibis process is almost qnantita- 
: I'he ethyl carlionatc formed in the reaction was refraction- 

liiil under ordinary pressure, and the largo fraction boiling at 

IHi- .as collected. (Found, 0=50-71 ; 11 =8-f>9. Calc-., O--:=50-8i 

II 6 .5 per cent.) 

Ethyl Carbtlhuxy-a mi lhyl y-el/iylglulacontilr, 
COsEt-CEtIC H-CMe(0O.Et)j. 

The preparation of this substance from ethyl dicarbothoxy- 
nctlivlglutaconate (see p. 2199) was effected in the following 
manner: Sixty-two grams of the ester were mixed with 40 c.c. of 
ak--iiiol, and a solution containing 4 grams of sodium dissolved in 
':•) I f. of alcohol was added. After three hours at the ordinary 
l.mperature, 30 grams of methyl iodide were added, and the 
mi.rtiirc heated on the water-bath for eight hours, by which time 
the slrong yellow colour of the liquid had almost disappeared. The 
preduct was then poured into water, and the oil isolated in the 
iwuai manner. After the ethyl carbonate had been removed by 
iiiillation under ordinary pressure, the residue was fractionated 
--uder diminished pressure, and the small fraction boiling at 
1 m-| 23 mm. was collected: 

" 2347 gave 0-5078 CO 2 and 0- 1654 lEO. C 59 01; 11 = 7-82. 

h-nllssOj requires 0 = 58 7; H. = 7-7 per cent, 
lliis is therefore the methyl diethyl ester formed as explained 
on p. 2202. The main bulk of the product distilled between 180“ 
ind 153^, the yield of methyl diethyl and triethyl e.sters represent- 
i..g about 80 per cent, of the theoretical amount. 
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Ethyl a-ifethyl-y-ethylglutaeonate, COjEt-CMe-CH(II)’CEt-CO,jj 

Although we have no direct evidence that the ethy! 
prepared hy the elimination of a carbethoxyl group from i;ti, 
carbcllioxy-y-methyl-aethylglutaconate and ethyl carbeti,i,>v, 
methyl-y-ethylglutaconate respectively are the same substao,, 
excepting that they yield the same acid on hydrolysis, yet 
the identity of the corresponding acids which we have e5ta't',;,ij« 
in this communication it would be unreasonable to suppose :i|. 

I he ethyl esters of the acids can be different compounds. tVc- hj,. 
therefore given to the above ethyl ester the same name and foruiai 
as that assigned to the ester described on p. 2205. The dirti, 
ester IS prepared from ethyl carbeihoxy-a-methyl-y-ethylgkitaconstf 
as follows: Thirty grams of the mixed esters prepared as dewri,. 
above were dissolved in 15 c.c. of alcohol, and treated with . 
solution containing 2'3 grams of sodium dissolved in 30 (.,■ .f 
alcohol. The mixture was kept for three hours at the ordinm 
temperature, when it was poured into water and extracted liy ethi: 
without acidifying. After the ethereal solution had been punV 
in the usual manner, the residual oil was distilled free from ftLi: 
carbonate under ordinary pressure, and the remainder fraclicm.itsi 
under diminished pressure. A small portion which dislilkni 
at 160°/ 21 mm. was analysed: 

0'2111 gave 0'4782 COj and O' 1.573 HoO. C = 6r77; 11 .SSO 
CiiHjgO, requires C = C1'7; II = 8’4 per cent. 

The liquid was therefore the methyl ethyl e.ster, Tlie main tal 
of the product distilled at 160— 163°/21 mm., the yield i.f lb 
mixed esters being practically quantitative. 

The ethyl carbonate formed in the reaction was ohtiiiiif.l li 
refractionatiiig the material of low boiling point, the portion W.ht; 
at 126° being analysed. (Found, C=50'70; H = 8'10. Cc. 
C = 50 0; H-8'5 per cent.) 

a-Mi thyl-y-ffhylyhitacitnjr .4 co’/, (tO.>n'CMo*CH(H V( Et'tO 11 

For the sake of convenience we have placed all the experim.u:- 
relating to this acid under one heading, but in order to .show 
identity of a methyl-y-ctliylgliitaconic acid and y-niclliyl act .y 
glutacoric acid it was necessary to prepare it by four (liSi’oi.! 
j)rocesses : 

(1) From Ethyl CarbelhoTy - y - methyl - a - ethylylutacuMU h 

Alkaline il>jdrolysis.-—lltn grams of the ester were added to jr, 
alcoholic solution containing 2'3 grams of sodium in 40 c.c. « 
Hcohoi, to which 5 c.c. of water had been added. A gelatintsa 
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.ydiom **lt slo*^y when the solution was warmed on the 

water-bstl'i collected. The salt was then thoroughly mixed 

cold alcohol and again collected, this process being repeated 
three time*- The salt still retained its gelatinous nature, hut in 
ipite of that was quite easy to filter; it was spread on a porous 
pUic. and dried at 80°, when it was obtained as a fine, white 

jvewder ; 

,,3143 gave 0'2358 Na,SOj. Na = 24‘31. 

CjHjOjNa, requires Na^24'5 per cent. 

This substance was therefore the sodium salt, 

CO,Na-CMe:cn-CEt(CO,,Na),. 

f},( Acitl from the Sutltiim Soli. — The salt w.as dissolved in a 
icocold water, and the clear solution cautiously acidified by 
(i;e addition of the calculated quantity of hydrochloric acid, when 
jvicorous evolution of carbon dioxide ensued. The solution, which 
>,ui become turbid owing to the separation of the acid as an oil, 
«.i.- e.xtracted by ether, and the ethereal extract dried and evapor- 
.,i.d The residual gum was then dissolved in a little water, and 
the acid allowed to crystallise. It melted at 1M--115°, and after 
being recrystallised from water, at 116°. 

(il F mm Ethyl y hl tthijl-a-tthylylutarmuilt by Acid Ilydrolytit. 
Ten grams of the ester were mixed with ten times its volume of 
10 per cent, hydrochloric acid, and heated on the sand-bath until 
.ill oil had passed into solution. The acid separated as a gum 
nhtn the hydrochloric acid solution was cooled, but when the 
!-liiid was scratched with a crystal of the acid obtained in the 
|ircviou» experiment while still w,arni. the acid separated in the 
.rystalline condition. The crude product melted at 113—116°, 
imi. .after being recrystalliscd from water, at 116°, The identity 
I'i this acid with that obtained in the first experiment was 
«i.alilisiicd by direct comparison ; 

0 Jin.o gave 0-4297 CO, and 0 1366 H„0. C=55-67; H = 7-22. 

requires C-bH'S- n = 7-0 per cent. 

From Ethyl Carbilhnry-a methyl-y-cthylyhitacmiaU by 

1 'tohnr tlydiolysis. — The conditions of this experiment were 
essentially the same as those described in experiment (1), and a 
similar salt was obtained : 


1 3040 gave 0-2289 NajSO,. Na^ 24-39. 

CjHjOjNaj requires Na= 24-5 per cent. 

This substance was therefore the sodium salt, 
C02Na-CEt:CH:CMefC02Na)2. 

^oniorrmn into the Acid . — The salt was dissolved in a little 
'. cold water, and the clear solution cautiously acidified by the 
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additioo of the calculated quantity of hydrochloric acid. A vii-or,^ 
evolutioo of carbon dioxide took place, and the wdution becjjje 
turbid owing to the separation of the acid, which indted at 115 ; 
after having been once recrystallised from water. 

(4) From Ethyl a-Uelhyl-f-ethylglntaconalt by Acid Bydnjy^ 

The same conditions as in experiment ( 2 ) were observed, an-j jj 

acid melting at 116° was obtained. A direct comparison of 
acid with that olitained in experiment (3) showed thmn to W tj, 
same substance : 

0 2336 gave 0 4788 COj and 0 1456 HjO. C=55'89; H r, 'ji 
C 5 ili. 20 , requires C = 5o'8; H = 7 0 per cent. 

The identity of the four acids obtained by the procesKs 
oaUbliahed by the mixed melting-point method, and by the 
version of each product into the hydroxy-anil described be;,. 
The acid crystallises from benxene in small needles; the crvsUi 
from water arc not well defined. 

The Hydroxy-anil of a-Methyl-y-eihylglutaconic Arul. .4 
description of the aniline derivatives of o-methyl-y-ethylglutacoex 
acid will be given in a future communication, but it is necesssn 
here to give a brief account of the preparation of this anil, as rj 
production was used as a means of identifying the acids prepay 
by the methods given above. It is formed when the acid is boi,« 
with excess of aniline for two hours, and can be isolated by pountj 
the product into dilute hydrochloric acid, extracting the m.wlub;* 
oil by means of ether, and shaking the ethereal solution ssa 
aqueous sodium carbonate. The oil which separates when th 
alkaline washings are acidified slowly becomes solid, and crystal uo 
from dilute alcohol in long needles, melting at 92°. 

Tub Sorby Resrarch Laboratory, 

The UmvEBSiTV, SuErriEi.D. 


CCXLVIIl.— 'Aft Chemistry of the Olutaronir .Ice/, 
Part 11. The Reactions of the Alkylylnincos:' 
Acids Having one Mobile Hydrogen Atom. 

By Ferdinanp Bernabd Thole and Jocelyn Field Tiioju i 

For the purposes of the present papers we have divided the ,1 w- 
of the glutaconic acid series into three classes, namely: ^ 

Claes /.-Containing those alkyl derivatives in which there k ri* 
mobile hydrogen atom, or, in other words, those compoun 
which both hydrogen atoms attached to the o-carbon atom 
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1 ^ typii^ member of this class is aa.<iimeth)itglut«couic 

'ircO,H-CMe,-CH:CH-CO.H. 

VteM //.—Coatsiaing Uiose alkyl derivatives in which there is 
mobile hydrogen atmn, that is to say, those in which one 
droeen atom of the methylene group is displaced by an alkyl 
^ cle as in o-methylglutaconic acid, OOjH-CHMe-CIKCH-tXljH, 

’ L we prefer to write the formula, CO.li-CMe-Cl^Hl-CH-CO.H. 

! ;„.i ///■ — Containing those compounds in which both hydrogen 
i,,in 5 of the methylene group are free, as in glutaconic acid iteelf, 

, ,1 (he d monoalkyl derivatives, such as J3 mcthylglutaconic acid, 
ti H-CUi-CMelCH-COjH or COjU-Cn-CMe(H)-CH t’0.n. 

\s regards a compound falling within ch-iss 1, the fi.ving of the 
„ulile bond causes it to exhibit all the properties of a maleic or 
■marie ■'u'id, and to exist in well-defined r/.<- and rrir;;.«-m(!difii'a- 
which may be repreeented by the formula': 

Cll-C’R./LTV,ll 
Ct),H(^n 

cw*. frtjfi.s'-. 

The known acids of this class may be summarised as follow.s: 

StMlli- 

Inms-. '/». Antyfiridv. 

..|iime(hvlelutar.onic acid.* 

(•o.llT'M.yCH:CH'00,H 

iS-TlmiftliylKhitacnnie acid.t 

(0,H'C.«e,T:Me:CH'C0,,H 

Irimnhylpluticniiic acid.t 

, 15 , 11 -('Mr., •CHtC.Mc'COjH 

' I'frkii! and Smith (Trans., 1S03. 83, S) ; Hcnricli (.t/on'iCvh., TShh, 20, tif'O) ; 
vAii, .Trans., 1902, 81. 2S3) ; Bl.aiae (Compt. rnu!., 190:!, 136, BO'C). 

• IVrkin and Thorpe (Tians., 1897, 71, 1182); IVrkiii and Smith (Trans., 1903, 

>3. rrn. 

: I'erkin ami Smith (Trans., 1903, 83, 771 ; 1904 . 85, 1551. 


CUH-CR^-CH 
■ COjH-CH 


(niiis-. 

'/». Atiliyilridi 

unilidc 

17‘r 

131 13C» litjoid 

1(14 

148 

1;13 107' 

i;is 

If.O 

ir. 88 

— 


So far, therefore, as the reactions of the mobile hydrogen atom 
are concerned, these compounds are without interest, as their 
iractions are in all respects normal. It is only with the members 
classes II and III that the remarkable properties which we shall 
-hnw are associated with the presence of the mobile hydrogen atom 
in evidence; it is therefore with some of the acids of class II 
•.kat we propose to deal in the present section, reserving a description 
d other acids for subsequent parts of this series. 

It is apparent that the acids falling within class II may be of 
three types: (a) the monosubstituted derivatives, as o-methylgluta- 
conic acid, COjH-CHMe-CHlCH-COoH; (i) the disuhsUtuted 
derivatives, such as o/S-dimethylglutaconic acid, 
COjH-CHMe-CMelCII-CO.U, 

“d nydimethylglutaconic acid, COzH-CHMe-CHiOMe-COaH ; and 
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(e) the trisubstituted derivativee, «uch as o37-triniethyIglatjt,jjj^ 
acid, COjH-C'HMe'CMcX'Me-COjH. In the present pap^, ^ 
propose to deal with these derivatives in the above order. 

(a) The M<tnoiubtlituted Dtritalivo . — The known acids of 
type may be summarised as follows : 

a-Mf-thyltjlutiiCf>nie Arid^ COjH*CnMe*CH’CH*COjH.— -Tj-,, 
ban been prepared by Conrad and Guthzeit (Annalcn, 1883. 22J, 
Ruhemann (Trans., 1893, 63, 880), Smoluchowsky {M,,nii;,k 
1894, 16, .'iG), and by Feist and Pomme (Annalen, 1909, 370, f;' 
The stable form of the acid is undoubtedly the tronj-*moiliiiia(;,^ 
which melts, as found by Feist and Fomme, at 145 — 146°. Thi* 
moreover, the chief form in which the acid is obtained, l)cth W 
the acid or alkaline hydrolysis of it.s esters. The lasCnanied irivsc 
gators were unable to cause the acid to react with acetyl ehlor:> 
but prepared an anhydride, meltin" at 85°, through the aginicv.^ 
phosphorus pentachloride. From this anhydride they propan-.i i 
semianilide, melting at 16,5°, and an unstable o's acid, meltin: u 
118°, They also prepared an anil, melting at 229°, by treatinj it- 
acid of higher molting point with aniline at 150°. 

a-Kthylgluiacomr. .-led/, CO„H*CHEt‘CllXTl*CO.,M.- -This .v;: 
has been prepared by Guthzeit and Dressel {Bcr., 1890, 23, .i!;. 
The melting point is given as 118 — 120°, but, as we have sli.nvn - 
Part I. of this series, this is much too low, and the acid when p;itt 
melts at 133 — 134°. No other derivatives of this acid have 
described. 

a-Bemylglutaronif Acid, CO.jH’CIl(CH.;Ph)’CniCH'(IO II 
This acid has been prepared by Conrad and Guthzeit 1.1 
1883, 222, 261), Ruhemann (Trans,, 1893, 63, 259), Oiithzt ii .r i 
Laska {J. yr. Chrm., 1896, (ii|, 54 , 369), and by Gutlizeit ,ir,d 
Bolam (dnd., 1898, [ii], 58 , 428). Wo find the melting point to i« 
153 — 154°, which is a little higher than that previously recortl. i 
No derivatives of this acid seem to have been described. 

We have selected these three acids for experiment as hisr: 
typical of the a-monosubstifuted derivatives of glutaconic ai'id, .itil 
the results of our experimcnt.s arc briefly as follows ; 

These compounds react v.-ith acetyl chloride at the temprr.itii:* 
of the boiling reagent, but under these conditions the intcrattirr. 
is slow, and is rarely complete. In sealed tubes at 100°. howev^.o 
the action is rapid, and after four hours no unchanged 
remains. The product is not the true anhydride, but is a niixiurf 

* Tlio tenn^ eiV- ninl tmes- are used in this paper in connexion with fin" x' ; >' ■ 
clas.ses II mill III for the sake of coiivciiieiice peiuiing a discussion of itic on;" i ■ 
a subsequent part o( the series. For the same reason the older fnminl.r tr • - 
* ' mobile " acids arc retained in the intreKluctiou to this part 
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[ ,wo substADcei, one of which is the hydrosy-anhydride (I), the 
I^er the chlwtvenhydride (II) ; 



(I.) ill.l 


conipounde are, of course, derivatives of a pyrone, and are 
I, tiaroeil in experimental portion of this section, but their 
■a'eic relationship to the substituted glutaoonic acid renders it 
i,tvi<ahle to adopt the names hydroxy anhydride and chloriv 
itrfcvciride when referring to them in the introduction. 

The proportion in which these substances are formed depends 
,.>jriiv on the time during which the reagent is allowed to react, 
,;;,i on jirolongcd heating at 100° the chloro-anbydride is the sole 
,;(a!iKt. The mechanism of this abnornial reaction is probably 
fui Tire first action of acetyl cblorido produces the normal 
ir.nvdiide. hut at the temperature of the reaction the niohilo 
■ivtiregeii atom passes outside tho threo-carbon system to the neigh- 
sairing carbonyl group, where it is slowly attacked by acetyl 
,'altiride, yielding the acetyl-anhydride (111), This compound is, 
I; . sever, rapidly converted by the hydrogen chloride formed in the 
:f,wlion into the chloro-anhydride, thus: 


rn<, 






CH< 


cu- 




OHIClOAe)-' 
(III.) 


“N;ji:c(:k‘' 


Sirong support is given to this view, because in one case (that of 
oJHirnetliylglutacouic acid) we were able to isolate the acctyl- 
iiibydride, and to show that it was an inlerniediale product in the 
s-iibformation of the hydroxy anhydride into the chloro anhydride. 

.\i the behaviour of the derivatives of tho three acids is much i 
i':c same, and is only modified by the presence of the heavier 
crciiping, the general properties of these curious substances can bo 
i-'ij ated by referring to the a benzyl derivatives, 
llie mixture of the hydroxy anhydride and chlnrrvanhydride 
'allied liy heating a-benzylgUitaconic acid with acetyl ehloride, is 
:i.i<iiiy separated by means of ether: 

'‘N;H=rC(OH)'^'^ *'“^CM==C01 

>1. II. 90'. M. p. 74". 

The hydroxy-anhydride acts as a monobasic acid, and is charac- 
terised by giving a crystalline monopotassium salt (IV), which is 
very soluble in water, and the solution when acidified again yields 
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the bydroxy-aniiydride. Tbtte changes can thereon be represecj^ 
thus; 


^ ^(CH,Ph).CO^ 

LH«^CH==C(0H)'^ 


.C(OH,Ph)-Cfx 
‘^“<CH=qOKK*' 


(IV.) 


When the chloro-anhydride is treated with excess of 
lintaasium hydroxide it is ultimately converted into the S[jar:!:j;, 
soluble potassium salt of the hydroxy-pyrone, from whi, h 
hydroxy-anhydride is obtained on acidifying : 


^0(CH,Ph)-CO> 

^•**^cn==ccr ^ 


. .C(CH,Ph)-CO^ 


:C(OK)- 

Q I'll j'l (I. 


-C(U1I. 




When the hydroxy anhydride is warmed with excess of potassiai 
hydroxide, it is slowly converted into the dipotassium salt ni ti, 
rtx-acid. This acid melts :it 139°, and is completely transh.raw, 
into the trans-modification of the acid * when it is boiled for a le» 
minutes with hydrochloric acid; 

CUjPh-OCUH COjH-(,n;il I't 




i;a -p- fn 

CHj-COjH (.'H,'i,(i,ii 

M. i>. i:i9’, M. !•, Ii:i- !;.i , 


When the hydroxy-anhydride is boiled with alcohol it is convene; 
into the acid ester; 


UHjPh-O’CUjKt 

cUj-oui 

Tiic hydroxy-anhydrides and tho chloro-anhydrides from ih; 
o-methyl and a-ethyl acids behave in an analogous manner, but ti« 
stability of the anhydride increases with the weight of the greep 
attached to the a-carbon atom; thus the hydroxy-anhydride iren 
the a-mcthyl acid is rapidly converted into the salt of the /r.ir,, 
acid when it is dissolved in excess of sodium hydrogen carbonUf 
solution at the ordinary temperature, and the titration vi tii;- 
substance has therefore to he effected very quickly, otherwise li; 
figures obtained are too high. The hydroxy-anhydride from ■ 
o-ethyl acid is much more stable, and can be titrated without a ... 
special precautions ; but it is slowly converted into the salt of U> 
cis-acid in the presence of excess of sodium hydrogen carbocait 
solution. The stability of the cis-fomis of these acids increasa 
with the molecular weight of the group occupying the o-positics. 


btc footUiUe, p. 9210. 
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the fM-fo™* '* always produced when the anhydride is Iiydro- 
^ l,y strong alkali hydroxide or by alkali carhonates in Ihc 
[f^sencs of casein. 

[p the above description ol the hydroxy anhydi idcs and chloro- 
ihvdridea it will b® noticed that we have assigned to them a 
..'itution in which the aubatituting group is .attached to the 
•arbon atom. H is, of course, obvious that in these siibsl tmoc.s 
lie double bonds must be fixed, and that the virtual taiitomerism 
,f the glulaconic acid ceases when the mobile hydrogen passes 
otside ibc threentarbon system. There must, therefore, be two 
,rms of these compounds, which can be represented in the case of 
l,f hvdroxy anhydride by the formula; V and VI: 

(V.) (VI.) 


\V.’ .sre satisfied that the compounds ilescrihed by us have a 
■tructurr represented by formnl.v V, because they yield no trace 
ji i pyruvic acid on oxidation, but give ox.alic acid as chief product. 
I; is probable that compounds constiluted as in formula VI would 
f.vr pyruvic acid or a homologue umler these conditions. 

Tin normal anhydrides of the a-suhstitutcd gintaconic acids are 
;,:rnied. as Feist and Pomiiie (/or. n't.) have shown in the case of 
ibf o methyl acid, by treating the acid with siitTu ient phosphorus 
p-ntarliloride to convert it into the monoaeid rliloride when a 
irddion ensues, which is represented by (lie equation: 


I'll 


CHR-CO,.H 

ciidhicr 


-> 


(111 


CIIU-O) 
('ll— CO 


>) + IlCI. 


L'ndri' these conditions, therefore, the mobile hydrogen atom 
rfinanis within the three-carbon system, but we find that these 
oiTinal anhydrides are without exception converted into tho 
i.vuroxy anhydrides on dtstillatioii, ihus: 


,,,. .-CHK-COn 

CII^PH- 


T/ir Aniline Derivatives of the aSiihslitittal t.'hitaconic Acids.- 




L’jitothe present time the only derivatives of thi:s type which have 
i-ia described are a semianilide, melting at 16.a°, which Feist and 
Ivmiiie prepared from the normal anhydride of a-methylglutaconic 
■■ id, and an anil melting at 229°, which the same chemists prepared 
i,' heating a-methylglutaconic acid with one molecule of aniline at 
liie. We have tried on several occasions to prepare the anil 
inelting at 229°, but we have always obtained a sernianilide melting 
It 189“. We therefore sent a small quantity of a-methylglutaconic 
»<i i to Professor Feist and asked him to prepare for us some of his 
■'iiil Strangely enough, he also obtained our sernianilide melting 
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at 189°, and it is evident, therefore, that the preparati,,,, ,,f .■ 
anil depends on conditions which cannot be easily reptodij,,,^ 
Ihiring our many experiments with n-methylglutaconic 
have not as yet succeeded in isolating any aniline derivative 
this melting point, and the structure of this substance must th».J 
fore remain for the present unsolved. The tra»«-modifii;at:,,,, 
B-methyl-, oethyl-, and a-benzyl-glutaconic acids behave ^ 
precisely similar manner when heated with aniline at l.",i(- 
yield well-deSned semianilides, which, since they lose carbon 
when heated a few degrees above their melting point.v, yulu .j 
anilides of monobasic acids, are probably constituted in ai , 
with formula VIII : 


CO^H'CH'lt 

(;l£ 

CH'W-NlIPh 

(VII), 


CUjll'UH., 

CH 

R-C'-CO-Nim, 

(Vlli.) 


The only other formula for a semianilide losing carbon ib-.j,,;, 
in this manner would be formula Vll. That the seiiiiiiu...,i., 
prepared by us have a structure represented by formula VIH 
proved by the formation of malonic acid from them on 
It is clear that a compound of formula VII would give the ait,: 
malonic acid when oxidised. 

The cfi-modifications of the three o substituted acids also givc. V,; 
heating with aniline,* the tmns-modifications of the semianiS; 
identical with those prepared from the fr««s-acids, and it is evicl. i;:, 
therefore, that .a complete rearrangement to the stable lriiri<iv;;- 
occurs at the temperature of the reaction. The ris-modificaliiiii, 
the seniianilide can, however, be readily prepared from the liyilii..vy 
anhydrides hy warming them in benzene solution with 
thus : 

R-C-CO-NHPb li-C-CO-SIlPii 


t)H< 


CK- 


-(;<)■ 


ch;(J(oh)^^ ^ V** 

cnrqoHjj cH,,-e(Ui 

The structure of these sidjstances is clear from the f.ict tli.ii ■ 
heating at 150° they arc completely trau.sformed into the ■ 
semianilides; thus the a-methyl derivative behaves a.s follows 
Me-C-CO'NHPh NMPh-CO-C'Me 

tin 


CH 

M. p.'l4S'. 


1.W 


t;H..-(.'a,ii 

. p. 


* It is probable, and it is asauuied, that those aliilic acids represent true iin. 
and fniiiaric forms, and rhat in them the double Imud is fixed. 
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l-jjj fu^semimilW®* preparMl from tho liyilrnxy-.iiiliydrides art* 
(J,e 5 ame compoands ss Are obtained from the iiorinal anhydride 
id jiillme; thus the trarn-eemianilide from o-metliylglutaconic acid 
fiii at 189®. whilst the ciD-semianilide from the liyilroxy-anhydrido 
xt 148°. The acmianilide formed from the iioi iiia’i anhydride 
|.vi,t and Pomme melta at 16.a°. It is probable that this 
formed in accordance with the following .-.jiiation (see 




I'us 


CHMe-fXK 
CH — Ct)"^^ 


.\Ie-CH-t'()-M|l‘b 

t'.'H 

t’ll-CO.H 
M. p. biri . 


The normal anhydrides of these acids .xr.', however, so dilhciilt 
te prepare that we have not as yet been ahh‘ to ..btain enough of 
ten sermanilide to enable us to study the products formed from 
,1 cm o.vidatiou. 


The derivatives of the a-monosub.st it tiled glulacoiiic .acids may 
ll.rtefoiebe summarised a.s follows; 



I Seilii!i:IinA''*uu’ afio. 

'".It* .M*'a'H(Ht't'Il*CO.dl ... 14.'.— Mij^ Its" s.*", Tl't.’ 71 IIS' istr id.ii' 

.irH-i'Kfi'll(H'-ClI'(0,II ... i:i:i--i:M lo.s li,,ui.l li,|„i.| :e.i )gi );o 14.1 

IM.. 

. 1 7 .'. 

t [V!irv;i:bil-tc'*vriu; .usd, 

■UlV.i ll,l’li)-CiIlH)'CTffO..H l.',:l-i;,4 1:111 tiD'O 74 143 175 _ 


Tlif i-ant'lusioii to be drawn from these experiineiils is that the 
■‘a’:i!e form of the a-substituted acid and its derivatives at low 
t'liup'ratures contains the mobile hydrogen atoju in the three- 
artou (ivstem, but that at high leinperatures the, liydrogen atom 
to the carbonyl oxygen. 

!■') T/ir IJisit-bstitutei/- /Jerivafirts . — There are four acids of this 
kuown : 

tilHm.tthyU,lut<iconu Mid, C0..H-CMe-CMe(H)-CH'C02H, has 
ten prepared by Rogerson and Thorpe (Trans., 1905, 87, 1696) 
«'i by Feist and Beyer {Annaltn, 1906, 345, 117). The acid melts 
148^ and gives a liquid anhydride boiling at 163°/ 15 mm.»; the 
-^ndanilide prepared from this anhydride melts at 139°. 

"■ /bm,/y,y 7 jtetacomc acid, C0.,H-Caie-CH(H)-CMe'C02H, waa 
Tliioaiih I clerical error the pressure given in the original pai^r iva.s 2.3 mm. 
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6r»t prepared Ly Refonnataky (J. liiui. rhyt. Chem. Soe ^ 

30, 453), and aubaequently by Blaiae {SuU, Soe. ehim,, l&y3 
29, 1016; Compl. rend., 1903, 186, 381, 692, 1140). It ha* 
more recently investigated by Feiat and Reuter (dnn<2/«,i_ 15^5 
870, 82), but these cbemista were unable to cause the acid to 
with acetyl chloride. 

B-Metkyl-a-ethylglutaconie acid, C02H-CEt-CJIe(H)-Cn.tx) jj 
has been prepared by Rogeraon and Thorpe (Trans., 1905 87 
1709). It melts at 164°, gives an anhydride melting at 53', juj ^ 
semianilide melting at 129°. 

a-Me.thyl-y-elhylglutueonic acid, CO2H*CMe’CH(H)'CEt’t‘0 fl 
is described in Part I. of this series (this vol., p. 2197). 

Of these acids we propose here to describe only the afl u,j 
ay-dimethyl derivatives, leaving the other acids of this series to 
be dealt with in a subsequent paper. 

It is certainly remarkable that Feist and Reuter should b»ij 
been unable to cause the ay-dimethyl acid to react with 
chloride, because in our hands interaction between these sub>tascn 
proceeded smoothly and rapidly at the temperature of the boilitj 
reagent. The probable cause of this discrepancy has revealed itself 
during some recent experiments with glutaconic acid. This k;.; 
does not react with Kahlbaum's pure acetyl chloride under tin 
conditions given by Buchner (Tier., 1894, 27, 382), but readilv dtw 
so with Kahlbaum's “ Acetyl chloride II.” The presence of Iran-, 
of phosphorus trichloride or phosphoryl chloride in the less purr 
reagent pre.sumably acts as a ' catalyst.” 

aB-TTimetliylyliilaconic Acid . — This acid is converted into tlr 
anhydride when it is heated a few degrees above its melting point 
The anhydride is also formed when the acid is heated for from tft: 
to fifteen minutes on the water bath with acetyl chloride, but umirr 
these conditions the product consists for the most part of tU 
liydroxy-anhydrtdc, and is composed entirely of this suhstsme ti 
tho heating with .acetyl chloride is continued for one hour .\- 
moreover, the normal anhydride is completely converted into tlii- 
hydroxy-anhydride on distillation, it is evident that the compouc i 
described in the former paper as the normal anhydride must W 
the hydroxy-anhydride of formula IX. This concliuiion w.rs tesiwi 
by a titration of the anhydride, when figures corresponding with ih- 
formation of the salt of the hydro.xy-pyrone (X) were obtained 


CMe< 


CMe — tlO'sfj 
CH:C(0H)^'^ 
(IX ) 


toitU 
< — 
— >■ 
alluli 


CM<CH:C(ONa>' 

(X.) 


When the cold neutral solution of the salt is acidifieii- 
hydroxy-anhydrid'j is again precipitated^ and at the ordinarv 
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Ufliptralure tJ>er» spears to be little tendency for Uia mobile 
fC^nter the three carbon system ; but this change 
(jiw place with great rapidity when the solution is boiled, yielding 
fuf sodium hydrogen salt of the original acid * ; 




CMeCOsH 

H3‘Ct).,Na 


,,s, . CMe-CO,H 

■M.p. H8‘. 


li, therefore, the o^dimethyl acid is heated for one hour with 
^lyl chloride, the product after removing tho reagent can be 
fitracted entirely from its solution in ether by aqueous sodium 
!,v,irot:en carbonate. After heating for si.\ hours a considerable 
;aji!tuy of solid remains dissolved in the ether, and this was 
to be the acetyl-anhydride (XI). No trtico of the chloro- 
jsliviiride is formed under these conditions; 




. ^CMe— C.K , - 


^‘*®^ca;(;(OAe) 


.M.p. 6.V. 
<XI.) 



The acelyl-anliydride is readily hydrolysed to the acid from 
.liifli it was derived, and its formation clearly indicates the 
EKhatiLStn of the reactions by which the chloro-anhydrides are 
(uoducei. The chloro-anhydride of the od 4iniethyl acid is difficult 
m prepare, but is obtained in small aiiioniit by the prolonged action 
Ilf acetyl chloride at 100®, and is, moreover, formed when the acetyl 
achydride is heated in a sealed tube with a solution of hydrogen 
Inoride ill acetic acid. Apart from other considerations the con- 
•!,!aiioii of the acetyl-anhydride" is shown by the formation of 
Mvl-iiiilide and the semianilide of ajS dimcthylglutaconic ludd when 
•1 » treated with excess of aniline; 


C(OAe^>0 +2NH,Ph _> 

‘rDimfthi/lfflutaconic Actrf.— This acid readily yields the 
tomal anhydride, and it is therefore evident that the presence 
M » second methyl group attached to the y-carbon atom has a 
oitkfd restraining effect on the tendency of the mobile hydrogen 
‘•oin U) remain outside the three-carbon system. The normal 

iMidfoWly these reactions are clearly another proof of the identity of tlie a- 

T'POMtions, 

'"Oh ICIX 
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•liliydrid« can be qoAntitAtively converted into tbe crjsm^ 
bydrozy-anbydride by heating : 

M.p. 74‘. 

M.p, b:; 


The hydroxy-anhydride ia readily produced when the itid a 
heated with acetyl dhloride at 100°, and at the same time iLj, 
ia formed a small quantity of the chloro-anhydride, mehitg ^ 
82 — 83°, which is undoubtedly the same subsUnce as that prepj,T,( 
in small quantity by Feist and Router (dmiafen, 1909, 370,54 
by the action of phosphorus pentachloridu on the acid. The 
tion of the acetyl-anhydride could not be detected, and it Is 
that the acetylation, and thcrelore chlorination, of the hydni, 
anhydride takes place with great difiiculty. 

The hydroxy-anhydride on titration gives figures closely approi^ 
mating to those required for the monobasic hydroxy-pyTtaie, ba 
even at the ordinary temperature the passage of the toecu 
hydrogen atom into the three-carbon system is very rapid, sod ti( 
change is complete in the course of a few minutes : 

Me-t'lM.'oH 




t'H 


Me-C-lTi.K H. 


The acid produced is again the only known form of the scid 
The Aniline Derivatives of the Memhers of fie.riion (b). — The fart 
that the stable form of the acids of this class form anhydrides ic'j 
greater ease than the mono-o-substituted derivatives, enables then 
to form certain interesting derivatives with aniline, a study d 
which throws considerable light on the properties conferred on i;** 
compounds by the presence of the mobile hydrogen atom; ia! 
example, the hydroxy-anhydride of a^-dimethylglutaconic ici 
yields a semisnilide melting at 139° : 

Me-C-C0,,H 

CH.pCO->'HPn 

M. i>. 133-. 

which gives an hydroxy-anil in accordance with the scheme: 
Me-C-CO.,H 
Me-C 

CHj-CO-NHPh 

SemijWliUde, Hydroxj.auil, 

m. p. 188*. m. p. 
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Tbe hydrosy-mil behaves in the same manner as the hydroxv- 
bjibydrides, and titrates as a monobasic acid. The neutral solution 
^sraUs die hydroxy-anil when acidified, and it is therefore 
thst the change must represented by the scheme ■ 




alkklt 






(OKI' 


\Ve have not yet succeeded in finding the oondilioiis under which 
liis substance is converted into the semianilide or iiornial anil, that 
I to sayi de conditions which causo tho mobile hydrogen atom to 
SB into the threo-carbon system, and it is therefore evident that 
itb the Bfi4isub8tituted derivatives the tendency for the mobile 
tdrogen atom to remain outside the ihiee-carbon system is very 
^iderable. Further experiments on the ad dimetliyl acid and on 
igher members of the series are in progress, but so far we have not 
(vn able to prepare the normal anhydride of any of these acids 
1 s pure condition. 

With the ay-disubstituted derivatives the attachment of an alkyl 
foup to the y-carbou atom so far moeliiies the mobility of the 
vJrogen atom as to cause both forms to be stable. This decreased 
ability, which is indicated by tho ready manner in which both 
<« aormal and hydroxy-anhydrides can be isolated from ay di- 
atbvlglutaconie acid, causes this acid, in tho form of its aniline 
snvatives, to exhibit properties whicli may be regarded as typical 
( a compound belonging to this class, in which a state of equili- 
rium within the molecule enables cither the one form or the other 
1 be capable of isolation, and to be readily convertible the one 
iW the other; thus, when the normal anhydride of oy-dimethyl- 
iutaconic acid is treated with aniline, a semianilide is formed, 
hicb when heated at laO° passes with loss of water into the 
riroxy-anil i 


u^Me — CO n^ 
"NlH-Me-CCK^ 


pjT.^CMe-(:u,ll 
'"“■^CH.Me-CO-NlIPh 
M. [». 165- 1 Co*. . 


•M. 11. 112’. 


TbU hydroiy anil behaves as a monobasic acid, and if the cold 
ketrsl solution of the salt is acidified, the unaltered anil is 
^ipitated. If, howevfer, the neutral solution is raised to the 
point and then acidified, the semianilide (m. p. 166°) is 
^ed as sole product, showing that at 100° the recentry of tho 
hydrogen atom into the three-carbon system with fission of 

7 F 2 
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the ring is complete. This chenge may therefore be reproentej 
follows: “ 




„„^CMe-CO,K 
'"”^CMe:0{0H)-NHPl, 

^CHMe'C-- 


"■NllJi 


Tlio incrcaficd stability of the “ normal ” forms of 
pounds causes them, moreover, to exhibit a farther inieri^ 
change ; thus, when a solution of the hydroxy-anil in excess ‘A 
is titrated with hydrochloric acid, using phenolphthalein is . . 
cator, a definite end point is reached corresponding with th.. ; 
tion of the alkali salt of the hydroxy-pyrone. On remainui; ^ 
few momenta the colour of the indicator returns, showing iLn 
solution has become again alkaline. More acid may then he 
when the colour again returns on keeping, and this process n.s-,. 
repeated until finally the solution remains neutral. At thi, .tij, 
a considerable quantity of crystalline material separates; tj:, 
substance is the true anil of the acid. The filtrate from 
crystalline anil yields the hydroxy-anil when acidified, and from ti.i 
recovered substance more of the anil may be prepared by 
the above process. 

It is probable that tliis behaviour is due to the dissociation of tit 
alkali salt in neutral solution, and the consequent migration (.ft, 
mobile hydrogen atom, thus: 


.,CMe 


pTT 




(JH< 


— t’l 


CllMe-Ci 


I>Nrr. 


There is one point respecting the semianilides of the .substitc'K 
glutaconic acid which requires a brief explanation. It wii: » 
remembered that the semianilide prepared by Feist and I’cc t* 
from the normal anhydride of amethylglutaconic acid melts »: 
165°, and is not the same compound as that prepared by us in' 
the hydroxy-anhydride and aniline, •which melts at US', and ■ 
converted on heating into the trons-scmianilide, melting at I'S 
On the other hand, the semianilides prepared from the nortu. 
anhydride and the hydroxy-anhydride of o'y-dimcthylglutafot: 
acid and aniline are, as already mentioned, identical. The exp:i:> 
tion of this apparent discrepancy is, however, obvious, becau.^ it a 
evident that, whereas there are two possible forms of the hydroi? 
anhydride of a methylglutaconic acid, namely : 
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ijjfje u ®“ly modification of the hydroxy-aiih_v<lridc of 

hydroxy-anil ; 


oK3i2S!>o 




Xbf icsnianilide which ia formed from this hydroxy-anil must 
ih,.'.ion> have the structure; 

CMeiqOHKy 

I " -( 'Me CO^ 


>NPh 


— > 


CH.i 


, ^CHMe t'O-NIIPh 
V'.Me-COJl 
HyJroxy-afiil. Semiaiiilidc. 

■] I,;., ii Will be noticed, is the same formula as that which we 
ij.,: w-iyned to the semianilide prepared by Feist and Poninie 
p, 2215), and it is evident, therefore, that the normal 
juhvitrides behave in the same manner in both cases. 

Ite derivatives of the acids of section (4) may be tbcrcfoic 
umuiarbcd as follows : 


SoniiAl tit 
.Acid, hydritlf. 

i !t.iiiritoii;liit.U'i)iiic acid 

Vo,nf.Mc'f.MdHi-fH-co,n us" - 


lljdr 

Uytlioiy ('liltiro* itiy- 
iiiliyilridc. anhydnUp. mil. 


lirtt'. Aiiil, 


B. |i. 18S7 li.|Uid 1’J6' lSi)“ — 
■Jti lain. B.p. \‘iy/ 

'ill linn. 

n k.npllivldliitacoiiiv acid 

1 0 ,H-CMi 't'HiHl't'Mo'OOjH 1<7 liquid S'.' M 112 liiii 171 

i'if Ariih of Section {c ). — The only acid of this kind which is 
i: present known is a0y-triniethylglntaconic acid, 
CO.H-CMe-CMe(H)'CMe-COoH, 
iLnb was prepared by Rogerson and Thorpe (Trans., 1905, 87, 
1704). The acid melts at 127", and gives an anhydride when boiled 
nih acetic anhydride, which melts at 119". As in the case of the 
isdimethyl acid, there is no doubt that this anhydride is the 
I, Irii.xy iiiiliydride. The normal anhydride is a liquid, and is 
l -rined by the action of boiling acetyl chloride on the acid. The 
ti-ftnal anhydride is quite insoluble in aqueous sodium hydrogen 
larbonatc, and when distilled is completely converted into the 
btiiroxy-snhydride : 


CMf 


XTIMe-CO.H 

'■C.Ms'CO.H 


ftcetyl chloride 
> 


CMe< 


CHMe-CO' 
CMe- 




ilisti nation 
^ 


Lifiuki. 




M. p. 119 ". 

ho trace of the chloro-anhydride or acetyl anhydride could be 
irtccted among the products formed in these reactions. The 
rinay anhydride exhibits all the properties of the other members 
siie series; thus, when rapidly titrated it yields figures corre- 
with those required for the bydroxy-pyrone, but the 
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omtral solution of the salt rapidlj changes on keeping, yielding a,, 
moDoalkali salt of the original acid : 

^ cm.<ss;2«>o 

The Aniline, Dtrivativet . — ^The hehavionr of the ajSy triraetfcr; 
acid towards aniline is comparable with that of the ay dimetir; 
acid, although it is evident that the presence of the methyl group oe 
the carbon atom slightly increases the tendency for the mob^ 
hydrogen atom to remain outside the three-carbon system ; thus, »h»s 
either the normal or hydroxy-anhydride is treated with aniline, ti* 
same semianilide is formed, and this compound when heated at 15« 
passes into the hydroxy-anil. The latter is also formed when th- 
acid is heated with one molecular proportion of aniline at 15''' 
The tendency for the mobile hydrogen atom to pass back into it. 
three-carbon system is, however, clearly shown by the fact that »> 
alkaline solution of the hydroxy-anil slowly passes into the tm. 
anil and the semianilide, even at the ordinary temperature, j.ij 
that the change is tjuickly completed if the solution is gentlv 
warmed. These reactions may therefore be represented in tit 
following way : 


CMe< 


cMe:t'(0U)' 

tlMe- 






.-CMe-CO-NHPh 
tMe ^-cMe-COjU 


llP-klit'. 




ftlkkit 


CMe< 


CHMe-CO 
CMe- 


Thc derivatives of this acid wbicli we have prepared are: 


N’ormal Hydroxy- Hydroxy- 
(.•iw.foriii), atihydrido. aiiliydride. anil. 

a,fl7 TTimetliYlgliifav»nii<’ A. i'l 

CO.,H-C.McrMe(H)‘f,\k-CO..H 1‘27" li.ini.l 119“ 103 


Sfiui- 

anilidp. 

\bV 


u 

'M 


Tt is desirable to emphasise the following conclusions which m*; 
be drawn from the above experiments : 

(1) The tendency for the mobile hydrogen atom to pass tc- 
neighbouring carbonyl group is clearly shown by the o-monosnbsu 
tut^ derivatives of glutaconic acid as soon as ring-formation ;s 
eflected (.md the necessary carbonyl group supplied) by transform 
ing the acids into their anhydrides. 

(2) The increase in weight of the group occupying the a-positioc 
increases the tendcucy for the mobile hydrogen atom to rcniain 
outside the thi 'e-carbon system. 

(3) This piienomenon cannot he illustrated by the aniline detir 
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of Uje a-mono»«ibstituted acids, borauae the cM-semianilidaa 
* ' coo^eJ^ iUble trorw-modifications at a lower temperature 
that required to throw the mobile hydrogen atom out of the 
fjjreecarbon system. 

( 4 ) The presence of a methyl group at the ^ carbon atom eon- 
jiderably increases the tendency for the mobile hydrogen atom to 
remain outside the three<arbon system. 

pi The presence of methyl groups at both the a and y^iarbon 
jjanis increases the tendency for the hydrogen atom to remain 
within the threecarbon system. 

(iV) The conditions which tend to throw the inohile hydrogen 
,! 0 !n outside three-carbon system are also the conditions which 
-inter stability on the cia-form of the acids, 

(fl The less stable cis-forins can be prepared from the hydroxy- 
iiilivdridcs in the presence of excess of strong alkali, as well as by 
ihe aid of an " anticatalyst " (casein). 

Experiment.ci. 

cis-f’orm* uf the- a-Monosuhstitiited Ghilaeimie Acidt with their 
.Vorfflof Anhydrides, IIydro.Ty-anhydndrs, and Chloro-anhydridet. 
ma-Mflhytglntaroinr Arid and its Xorwal Anhydride. — These 
(vtnpounds have been fully described by Feist .and Pomme {AtnnaUn, 
i'w9. 370, 61). 

I'll llydrn.ry-anhydride of a-Methylylutaconie. Ayid {^-Hydroxy- 
•i-melhyl-apyrone), 

This compound may be prepared by the distillation of the normal 
inbydride under diminished pressure, but is more easily obtained 
hr heating the acid with twice the theoretic, al quantity of acetyl 
Morido in a sealed tube at 100° for six hours. The product, after 
'vaporsting the excess of acetyl chloride on the water-bath, consists 
of about equal proportions of the hydroxy anhydride and the chloro- 
inbydridc, which can be separated by dissolving the mixture in 
onr fther ,and shaking the solution with aqueous sodium hydrogen 
arbonate until the lower layer is alkaline. The deep magenta-red 
••n'.eous solution is then quickly acidified, and the oil which 
*paratc3 is extracted by shaking once with ether. The hydroxy- 
ictydride is purified by distilling the ethereal residue under 
‘liminished pressure. It may also be obtained free from the chloro- 
anhydride by boiling the acid with excess of acetic anhydride for 
l»i> hours and distilling the product, but in this case the formation 
“1 Wghly-coloured by-products considerably diminishes the yield. 
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The bydrtnty-anhydride boils at 167®/ 18 mm. as a coloutle* 
which sotidifles on cooling. It crystallisee from baaene ig | ' 
prisms, melting at 74'5®; 

0 1570 gsTO 0-3260 CO, and 0 0655 HjO. C=56-78; H = 4 55 
C,H,0j requires C=57'l ; H = 4-7 per cent. 

The hydroxy-anhydride is sparingly soluble in cold water l... 
dissolves on warming, yielding a solution from which the aahy-!n4^ 
partly separates on cooling. It is, however, slowly converted ki 
warm water into the rrons-form of the o-mothyl acid. It dhso!,,, 
ill sodium hydrogen carbonate solution with eServeecence, jieUsgj 
the monoalkali salt of the hydroxy-pyrone, but at the same time i 
partial change into the dialkali salt of the normal acid ensuis 
fact which is clearly shown by the following titration, in which i>, 
anhydride was dissolved in excess of standard alkali and titrsuc 
back by hydrochloric acid ; 

0 1902 required 36'6 c.c. of NaOH solution (1 c.c. =0 0017 Xsiiij 
for complete neutralisation. CjHjOs (monobasic) rojuir,, 
35-34 C.C.* 

The amount of alkali required for neutralisation increases 
the time the alkaline solution of the salt is kept, and it is tberefon 
evident that the change to the dialkali salt of the normal ac;i 
takes place fairly rapidly at the ordinary temperature. The neuinl 
solution of the alkali salt of the hydroxy-pyrone formed in ti. 
above titration exhibits the characteristic property of all iksy 
substances of slowly developing a deep blue colour on ke<piii| 
This colour gradually changes through purple to red, and finaih 
the solution becomes yellow. The silver salt of the monobasic itti 
prepared through the ammonium salt, blackens almost at once. 

The pure cts-form can be prepared by dissolving the anhydride ;• 
strong aqueous alkali, or by employing the “ casein ” method t; 
Feist (compare Anmilen, 1909, 370 , 52). 

Oxidation. — The hydroxy-anhydride was oxidised in icecoi- 
alkaline solution by means of the requisite amount of permanganate 
Oxalic acid was the only product which could be isolated. 

The Chloro-atihydride of a-U ethyl glutaconic Acid {^-Chhm 
3-melhyl-a-j^rone), 

The preparation of this compound has been partly described i 
the preceding section, since it remains in the ethereal solution aftrr 

* Better numbers can be obtfiined by dissolving the hydroxy-anliytfride in '‘h. 
alcohol and rapidly ’itiating with alkali direct ; thus, 0T712 required 81 D c ' 
NaOH (1 c.c. = 0'0017 NaOH) ; C«H,Os requires 31*8 c.c. (monobasic). 
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.j ,!,c »cid coBStitnente h»Te been extracted by alkali. It is also 
.,«luced in eonaiderable quantities when the a-metbyl arid is 
[;^,ed witi ««*“ of chloride on the water-bath (or four 

i. ur» In '***’ >onie normal anhydride accompanies 

Jbe l!a-'’S^n derivative, but owing to the ease with which the latter 
crystallises, it can be readily isolated in a pure condition 
i„ j.Jieiniing on a porous plate. The chloro-anhydride distils without 
JiHoniposition at I30°/25 mm., and the distillate sets to a solid 
Hi,, na cooling. It shows a most marked tendency to crystallise, 
,0.1 call be obtained from light petroleum (b. p. 50 - G0°) in long, 
,oiourles8 prisms, melting at 71“: 

( 113,51 gavcO-4285 COo and 00728 H.,0. C- ti) 70; H 3-45. 

, 1 0344 ,. 0-2330 AgCl. Cl = 24 o8.’ 

CjHjOjCl requires C= 49- 8; H = 3 o; Cl = 24'6 per cent. 

The chloro-anhydride is readily soluble in benzene, .and can be 
liiftilled under the ordinary pressure without decomposition. It is 
.rMuaikahly stable towards boiling water, and a small quantity 
.pirates unchanged when the hot aqueous solution is cooled. It 
a readily volatile with adeam, but is slowly hydrolysed by boiling 
•ater and more quickly by aqueous alkalis. 

Owing to the hydrogen chloride generated in the former process 
ihf acid produced is entirely the tran.s-modification, but in the 
pfcsenee of excess of strong alkali the cis-fonn is alone obtained, 
The action of excess of aniline on the chloro-anhydride in benzene 
Khulion yields a precipitate of aniline hydrochloride. The residue 
rhlained on evaporating the filtered benzene solution gives a solid 
nitisUnce when rubbed with dilute hydrochloric acid, which crystal- 
';i« from dilute alcohol in small, colourless needles, melting 
»i 158®: 

The compound js insoluble in aqueous alkaline carbonates, and 
• .mid therefore appear to be the nnilidr. of the acid, 

NHPh-CO-CMe-CK(H)-Cn-00-NnPh : 

01316 gave 0 3252 CO, and 0 0713 II^O. C = T3 04; H=6-54. 

I^isHjgOgNg requires C — 73*5 ; H = 6T per cent. 

The action of aniline on the chloro-anhydride under, other 
ocditions will be described in a future communication. 


ca^Ethylglutaconie Acid, COoH-CEt-CH(H)-CH-C02H. 

bmee this acid is much more stable than the corresponding 
• modification of o-methylglutaconic acid, it can be readily 
'rtpared either from the chloro-anhydride and aqueous potassium 
.jdro,side or from the hydroxy-anhydride with the same reagent, 
'■■t in this case also the presence of hydrochloric acid Qa,uae^ a 
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oompiete converaion of the cm- into the (ronMnodifieitiong, ^ 
when therefore the chloro-anhydride i* boiled with water or 
it J» left for a long time in contact with moist air, the lram-!or^ 
of the acid melting at 133 — 134° ia alone formed. The cu a-i i „ 
best prqiared in qttantity by dissolving the hydroxy-anhydrid- , 
exceffi of strong alkali, adding ,V-hydrochloric acid until lomfri 
and then wanning the solution on the water-bath for a few miaaK, 
until a test portion gives no precipitate of unaltered hvdrojt 
anhydride on the addition of acid. The solution is then acidiC^i 
when quite cold, and c.xtractcd by ether. The acid crystal ;;;.,3 
from chloroform in small prisma, melting at 108°: 

0-2091 gave 0-4055 CO, and 0 1148 11,0. C = 52-90; H C 1.- 
C7ir|,|0, rcfiuires C- 53 2; 11 = 6 3 per cent. 

The silver salt is a white, curdy precipitate : 

0-2571 gave 0 1492 Ag. Ag ---. .5803. 

CjHsOjAg, requires Ag = 58-06 percent. 

The cis-acid is fairly stable towards hydrochloric acid inilesj 
mineral acid is generated in siln, as i.s the case when the clii.!-,. 
anhydride is treated with water. It can be recrystallisi'd ftoi,; 
equal proportions of concentrated hydrochloric aci<l and water, ! ,• 
if boiled for some time with thi-s mixture gradual conversion of t!;. 
ei»- into the trans form ensues, and I he change is Usually com|iir'/ 
after heating for thirty minutes. The acid is very -stable tovirj 
alkalis, and it may be boiled for a considerable time with iser,. 
of alkali hydroxide without undergoing change. 


The hormnl Aiihijihiile <>/ cis-a-K thylijlutaconic .-IciVf. 

An attempt to prepare this substance by the action of a..;: 
chloride on the c/r-acid yielded the hydroxy-anhydride as soi- 
product. Ultimately the normal anhydride was prepared in smjl: 
quantity by the action of phosphorus pentachloride on the tram 
acid, the conditions employed being the same as those used hr 
Feist and Pomme {Annalen, 1909, 370, 69) for the preparation d 
the normal anhydride from trans-o-methylglutaconic acid. Th- 
anhydride is a liquid, insoluble in aqueoiis sodium hydropr 
carbonate, and is completely converted into the hydroxy-anhydriir 
on distillation under diminished pressure. It is therefore a matter 
of some difficulty to obtain this substance in a pure condition, ha! 
the following analysis was made of a specimen which had been 
purified by dissolving in ether and 'washing with sodium hydroge:: 

carbonate solution: 
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0 1917 gAT® 0-4181 COj and 0 1025 HjO. 0=59 49; H=5 94. 

CjHgOj require* C = 60'0; H~5-7 per cent. 

T,w llydroiy-ankydride of a-ElhylgluUtronif AnI {^ Hydro.ry- 
Z-^thyl-o-pyron.), 

This ctHBpound is obtained, accompanied by the chloro-anhydride, 
iir heating either the cie- or the Iranj-acid with twice tlie theoretical 
^iantity of acetyl chloride in a sealed tube at 100° for si.'t hours. 
The separation may be effected by evaporating the c.vcess of chloride 
1,8 the water-bath, dissolving the residue in pure ether, and shaking 
nth aqueous sodium hydrogen carbonate until tho lower layer is 
ilkaiine- The deep red alkaline solution deposits the anhydride 
u an oil when it is acidified, and this is then extracted by shaking 
,yicc with ether. Some cir-acid, formed by the action of tho alkali 
* the anhydride, is always extracted by this method, and it is 
thereiore necessary to dissolve the ethereal residue in benieiie, in 
vbich the rir acid is quite insoluble, and filter in order to obtain 
the hydroxy-anhydride pure. 

The anhydride distils as a mobile liquid at 176°/23 mm., and 
dissolves in aqueous sodium hydrogen carbonate with effervescence; 

0 Jol3 gave 0'5052 COj and 0114C II..O. C = 59'52; H = 5‘52 
C;Hg03 requires C = G0'0; H = 5'7 per cent. 

e IjlO required 36 8 c.c. of NaOH solution (1 c.c. = 0 001193 gram 
N'aOH) for complete neutralisation. t'-HjOj (monobasic) 
requires 36'9 c.c. 

It is evident, therefore, that the tendency for the mobile 
lifdiogen atom to pass back into the three carbon system is less with 
iliis compound than with the corresponding methyl derivative; in 
lift, the hydroxy-anhydride is almost completely recovered when 
;h« cold neutral solution is acidified. If, liowever, the neutral 
wlation is boiled, the change to the moiwalkali salt of tho ci»-acid 
3 rapidly effected. The neutral solution slowly becomes deep blue 
•uh violet fluorescence when kept, the colour changing first to red 
and then to yellow on further keeping. The hydroxy-anhydride is 
.-xnpletely converted into the trans-acid when boiled with dilute 
STdrochloric acid. 

Iht ChloTo-anhydride of a-Ethylglulaconic Acid {5-Ch!oro- 
Z-ethyla-pyrone), 

Jliv ethereal solution, after extractiug the hydroxy-anhydride in 
expanment described above, yields the chloro-anhydride on 
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evaporating. It can also be formed from the (raiu-aeid by 
it with Mceea of acetyl chloride for four houia, and is isolated ia 
same manner as in the sealed-tube esperiment. By either proems 
the anhydride is obtained as a liquid, which distils at 133°/ 23 ma 
as a colourless oil, solidifying to a mass of crystals on cooling, xv. 
solid melts sharply at 39° after being in contact with por,,,;, 
porcelain, but as it is readily soluble in all “inert” soKcnu .i 
cannot be recrystallised : 

U- 1890 gave 0 1700 AgCl. Cl = 22-25. 

C 7 HJO 2 CI requires Cl = 224 percent. 

The chloro-anhydride dissolves slowly in excess of strong aik, 
hydroxide, the solution becoming warm and red in colour, 
all oil has passed into solution the immediate addition of j, ,j 
causes the separation of an oil free from halogen, which proved t< 
examination to be the pure hydroxy-anhydride. 

If the alkaline solution is allowed to remain until no oil is prrriK. 
tated by acid, ether extracts the cis-aeid from the acidified soluUoi. 

cii-a-Bemylglutaconic Acid, CO 2 H’C(CH 2 Ph)"CH(H)‘CH'C 0 ,ll 
This acid is readily prepared, either by di^aolving the tblor-, 
anhydride in potassium hydroxide solution and acidifying, or m 
boiling the hydroxy-anhydride with strong alkali (see p. 2226i. b 
this case also the presence of hydrogen chloride formed rn 
causes a complete conversion of the cis- into the <rafM-mo<ji(icati« 
and thus when the chloro-anhydride is boiled with water the icii 
of higher melting point is alone formed. When prepared by cithir 
of the above methods, the cis-acid separates from water in slente 
needles, melting at 139°; 

0 1826 gave 0 4350 CO, and 0 0884 HiO. 0 = 65 30; H-.r39. 

CijlIijOj requires C = 65 5; H = 5'5 per cent. 

The acid is more soluble in warm water than the truns-modi.- ci 
tion. 

The sih’CT salt is a crystalline solid: 

0 2941 gave 0 1462 Ag. Ag=49'71. 

CioHijOjAg, requires Ag = 49'77 per cent. 

The cii-acid is completely converted into the tra/is-moditusti^v- 
when boiled for half an hour with concentrated hydrochloric icid 
In strong alkaline solution it may he boiled for several hours withoui 
undergoing change. 

The normal anhydride of a-benzylglutaconic acid could not b' 
prepared. The acid and phosphorus pentachloride react 'iry 
slowly, and ultimately yields a product containing much chlorine 
from which no definite substance could be isolated. 
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jht i/i/ilroxs-ankfdride of aBrnsi/liflulafuiilc Acid (6-//yrfr<)jj)- 
3d>em»l-ai>yrone), 

fi,ii subAtABce is prepsred by heatiug 5 grams of the (raiw acid 

j! grama of acetyl chloride in a sealed tube at 100° for eight 

i.eur!'. ThereBidu* left on evaporating the e.vcess of chloride yields 

iiydroxy-anhydride as a crystalline solid when rubbed with 

Jn’ etlicr. It may be further purided by recry.stallisation from a 

mature of beniene and light petroleum (b. p. .oO- 60°), when it 

,< obtained in long, flat needles, melting at 90° : 

0 1-114 gave 0-3748 CO; and 00634 H.,0. C=7102; H=:4-89. 

C,jH|(|0, requires C=71-3; 11 = 5 0 per cent. 

u err . C(CH;Ph)-CO ^^ 

The jcoloisium salt, CH t’^oK ** precipitated in 

glistening plates when a slight excess of aqueous potaasiuin 
hrdroside is added to a solution of the hydroxy-anhydride in the 
jiine alkali. It cryatallisea from absolute alcohol in brilliant 
.fsllets : 

ij 1376 gave 0 0675 K2SO4. Ks- 1613. 

CjjHjOjK requires K = 16-25 per cent. 

The alcoholic filtrate becomes deep blue oti keeping. 

The following titration of the hydroxy-anhydride was made, the 
iohydride being dissolved in excess of standard alkali and titrated 
bsck with standard acid : 

O 2004 required 33 45 c.c. of NaOH solution (1 c.c. = 0 001193 
gram NaOH) for neutralisation. C,ai,iOa (monobasic) 
requires 33 26 c.c. 

The neutral solution becomes deep blue on keeping. That tho 
rinse of this colour is the oxygen of the air is shown by shaking a 
»arin solution of the potassium salt with free acces.s of air, when 
1 deep purple solution is formed, from which a blue precipitate 
■epirateson keeping. The dried precipitate closely resembles indigo 
la appearance, but dissolves in alcohol, forming a fine blue solution. 
Ihe silver salt is precipitated as a white powder, which blackens 
lamediately, even in red light. A satisfactory analysis could not 
e obtained. 

The hydroxy -anhydride may also be prepared from the chloro- 
ohydride by warming it with excess of aqueous potassium 
;ilroxide, when the formation of the insoluble potassium salt of 
tf hydroxy-acid enables this change to be easily followed. The 
'ahility of the hydroxy-anhydride is very considerable, and it is 
Itcessary to heat it with excess of alkali for at least half an hour 
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before conversion into the alkAli salt of the cieecid is compiei^ 
The end-point of this change can be easily determined, becau<« 
presence of any unaltered " enol " form causes the separation 
the insoluble potaasium salt when the solution is cooled. 

When the hydroxy-anhydride is boiled with alct^ol, it b quid , 
transformed into the acid ester of the dibasic acid ; thus wilt .ij,,' 
alcohol, ethyl hydrogen a-benzylglutaeonate, 

COjH-C(CH,Fh);(;H-CHo-CO,Et, 
is formed, which crystallises from dilute alcohol in slender 
melting at 93°: 

0'1096 gave 0'2714 COj and 0 0636 H.>0. C = 67'53; II C ir 
requires C = 67 '8; H = 6 'I percent. 

Since the acid ester is hydrolysed to the ris-acid by potasius 
hydroxide it probably retains the cis-coniiguration. 

When the hydroxy-anhydride is boiled with dilute hydrorliior- 
acid (one part of concentrated hydrochloric acid to one of water! •; 
passes into solution, and a crystalline solid separates on cwlic 
which melts fairly sharply at 125°. Since this substance Ijeluv^ 
on titration as a dibasic acid, it is probably an equilibrium miilutt 
of the CM- and tcons-modifications. Prolonged boiling with li, 
mineral acid yields the <ron«-modification as sole product. 

The Chhro-anhyi/ride of a JJenzylylutacoinc Acid 
Z heneyla jryrone), 

The ethereal solution from the preparation of the hydrtnv \ 
anhydride described above contains the chloro-anhydride, together 
with a small quantity of dissolved hydroxy-anhydride. Separit;..i! i 
can be eflected by shaking the ethereal solution with dilute aquruis 
sodium hydrogen carbonate until the lower layer is alkaline. It a 
necessary to use the alkali dilute, because otherwise the separatios 
of the sodium salt of the hydroxy-pyrone, which Like the potassium j 
salt is insoluble in excess of the reagent, causes difficulty ic 
separating the two layers. The deep magenta alkaline washic^. 
deposit a further quantity of the hydroxy-anhydride when acidited 
The dried ethereal solution leaves an oil on evaporation, wli:ck 
quickly becomes solid. When recrystallised by dissolving in hot 
light petroleum (b. p. 60 — 70°), and clearing when cooled by tie 
addition of a little chloroform, it is obtained in long, slender 
needles, melting at 74°: 

0T934 gave 0T258 AgCl. Cl = 16 09. 

CijHuOjCi requires Cl = 16 09 per cent. 

The chlor>anhydride is readily soluble in benzene or chloroform 
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treitod with stamg »queona poUssium hydroxide, h*»t is 
... ccraled, »pd the anhydride slowly passes into solution. At the 
time the crystalline potassium salt of the hydroxy anhydride 

wpsTStes. 


TAe cis- amt trans-Semium/Wri o/ t/i^ a JUorKjguhstiluted 
(jlutaeouie I r 'uls. 


Xhc lanaSemianHide u[ a-MtlhyUjIuluniiii,- A, ■':<}. 

COaH-CHj-CHiCMe-CO-NUPh. 

-Rtferenco has been made in the introduction (p. l> 213) to a differ- 
jace in the result obtained by us and by Foist and Pom me respect 
inj; the behaviour of a-inethylgiutaoonic acid towa!d.s iiniline. The 
„miinilide is produced in quantitative yield when the trows acid. 
bokI with one molecular proportion of aniline, w heated at 150° 
;,.r tell minutes, and is isolated by rubliiiia tlie jirmlnct with pure 
(thrr. It crj'stallises from ethyl acetate in tieedle ehisters. which 
Belt at 1S9°, and lose carbon dio.vide at 195°. The seinianilide is 
«)!uhle in aqueous sodium carbonate: 

OL’lOr gave 0-5220 (X), and 0-1129 11,0. ('.■-G5-69; 11 = 5-80. 

CijHiaOjN requires 0 = 65 8, il ,5 9 per cciit. 

I -.'000 required 33-7;) c.e. XaOIT solution (1 e.c. = 0-001079 gram 
.VaOH) for complete neutralisation. Oj.JI.sOsN (monobasic) 
requires 33-86 c.c. 

When the semianilido is heated until carbon dio.xide has ceased 
la be evolved, the product is an oil insoluble in alkali. It was 
panted by dissolving in ether, and washing with dilute alkali. As 
ite residue still showed no signs of solidifying and appeared to 
jteomposc on distillation, it was analysed ; 

v-hJ51 gave 0-5649 CO, and 0-1386 H.p. 0 = 75-11 ; 11 = 7-51. 

C„n,jON requires 0=75 4; 11 = 7-4 per cent. 

The numbers closely approxim.-itc to those required for the 
Muide, CHMelOMe'CO'NHPh. 


Otxktion 0 / the Semianilide.—The oxidation was effected by 
iasolving the acid in sodium hydrogen carbonate solution and 
iddiug the calculated quantity of a solution of permanganate. The 
nation was then filtered, acidified, evaporated to dryness, and 
Qtracted in a Soxhlet apparatus with ether. 

Maiouic acid, melting at 132°, was obtained from the ethereal 
button (Found, 0 = 34 42; H = 3-88. Oalc., 0 = 34 6; 11 = 38 per 


Inris-SemmnUide of a-Ethylglutactniic Acid, 
COjH-CH^-CHlCEt-CO-NHPh. 

This substance is prepared in precisely the same manner as the 
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o-metb^l derivative. It cryetatlisea from dilute alcohol in 
which melt at 170°, giving off carboo dioxide at 180^ r„ 
lemiauilide ia aotuble iu aqueoua sodium carbonate : 

0-2096 gave 0-6137 CO, and 01181 H,0. 0=66-84; H =6 
C|,H,,0,N requires C=66-9; H = 6-4 per cent. 

The tt»xaSemianilide of a-Bemylglutaeonie Acid, 
CO,H-CH,-CH;C(CH,Ph)-CO-NHPh. 

— The preparation of this compound is the same as descriljtsi 
case of the o-methyl derivative. It crystallises from dilute ai.„e 
in small needles, which melt at 175°, and evplve carbon dioxjJ, 
190°: 

0-1846 gave 0 4965 CO, and 0 0955 H^O. 0 = 73 35; H - y-j 
C„II, 70 jN requires C-73-2; H = 5-8 per cent. 

The cii semianilides are prepared by the action of aniline rm :»• 
liydro.'ty-anhydridee. They pass into the (rani-semianilides wL,^ 
heated at 150°. 

The ci$ Semianilide of a-Methylglutaconie Acid, 

COiH-CIVCHiCMe-CO-NHPh. 

— When a solution of the hydroxy-anhydride of o-methylghitacor.,- 
acid in benzene is mixed with a benzene solution of the requiui, 
quantity of aniline, heat is generated, and the solution biiwc., 
deep magenta-red. At the same time a solid substance separjte 
which ia collected and rubbed with pure ether. The semiauilii. 
crystallises from dilute alcohol in slender needles, which lufit c 
148°, evolving carbon dioxide at a higher temperature: 

0-1461 gave 0-3509 CO. and 0-0797 H,0. 0 = 65 60; n = 6iii 
Ci.HijOjN requires 0 = 65 8; H = 5-9 per cent. 

The semianilide is readily soluble in aqueous sodium oarivmjtf 
When it is heated at 150° for twenty minutes, transtorniatiwi iit.. 
the (/-ans-semianilide is complete. The compound maybe i.-jolat-di 
rubbing the product with ether. 

The. cia-Semiaiiiiide of a-Ethglglutaconic Acid, 
C02H-CHj-CH;CEt-CO-N HPh. 

— Since this semianilide is soluble in benzene it does not sep-rraif 
when a benzene solution of the hydroxy-anhydride is mixed i 
benzene solution of aniline. It may be isolated, however, liy i .i 
porating the solution free from benzene, adding ether, aud ?bai:r ; 
with aqueous sodium carbonate. The oil which separated r 
acidifying the alkaline solution set to a solid mass, and was pur, e 
by rubbing with dry ether and recrystallising from dilute alcer 
The product obtain^ in this manner did not melt sharply ; it 
therefore rubbed with benzene, and filtered from a small quasi:'.' 
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^ iaioiutl* mAtonAl. The residue from the benzene filtrate was 
. reerjstalliied from dilute alcohol, and obtained in silky 

0 H-S g*'^® 0-3495 COj and 0 0845 H.O. C = 67 01 ; H = 6-69. 

CuHuOjN requires C = 66 9; H = 6 4 per cent. 

Xho portion insoluble in benzene proved to be the (mnseemi- 
^silid* melting at 170°, and it is therefore evident that even at the 
^mperature of the water-bath some conversion of the ci<- into the 
.„j«j-modification had taken place. This change is complete when 
^ semianilide is heated at 150° for fifteen minutes, 

StmtanUide from the Sormal Anhydride of a-Ethylglutaconic 
Ind, C’0^*CH.Cn'CHEt*CO*NHPh. — -This substance is prepared 
)v the action of aniline on the normal anhydride in benzene 
ointioo, and is isolated by extracting the ethereal solution of the 
-aidue with aqueous sodium carbonate. It crystallises from dilute 
licobol in small plates, melting at 149°: 

0 1499 gave 0 3666 COj and 0 0884 H^O. C= 66-75; H = 6-55. 

CiallijOjN requires C = 66 9; H = 6-4 per cent. 

The {:iiScmianilide of a-Bemylglutuconie Acid, 

COjH'CHj-CH:C(CH.Ph)-CO-NHPh. 

In (his case the semianilide separates when benzene solutions of 
ih* hydroxy-anhydride and aniline are mixed. It crystallises from 
iiiuto alcohol in long, slender needles, melting at 143°. The semi- 
ir.ilidc dissolves in aqueous sodium carbonate, but if the alkali is 
srung an oily sodium salt is precipitated, which, however, dissolves 
lien water is added : 

Cl j042 gavc 0-6451 COj and 0 1022 HjO. 0=73 00; H = 5-57. 

CisHitOsN requires 0 = 73 2; H=5-8 per cent. 

The cis-semianilide is completely converted into the trons-semi- 
laiiidc, melting at 175°, when heated at 150° for fifteen minutes. 

The Sormal Anhydrides, Hydroxy-anhydrides, and Chloro- 
anhydrides of the Disubstituted Glutaconic Acids. 

sS-Dmethylylutaeonic Acid, — We have been unable to prepare 
he Dermal anhydride of this acid. The tendency for the mobilo 
lydrogen atom to pass outside the three-carbon system is so 
xuidersble that even when dehydration is effected at low tempera- 
fea the hydroxy-anhydride is alone formed. 
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Tht Hydroxy-unhydridf of afi-Dimethylglutaeonic Acid {^Ilydr,, 


3 : i-dimtthyla-yyTone), 



This sabsUnce is formed by the action of boiling acetyl cbior.,, 
on the acid, and was described in a former communication (Trs^ 
1905, 87, 1696) as the normal anhydride. It is a mobile 
which boils at 183°/25 mm. (through a misprint the hoilbg 
was wrongly given in the original paper) : 

0T629 required 38'9 c.c. of NaOH solution (1 c.c. = 0 0011 93 grja 
NaOH) for complete neutralisation. C 7 HjOj (monobui, 
requires 39' 0 c.c. 

The hydroiy-anhydride is precipitated by adding acid u. » 
solution of the anhydride in alkali, and the change into the 
salt of the dibasic acid is very slow at the ordinary temperaiu:. 
The acid formed is the same as that from which the anhydride »i, 
derived. The neutral solution from the above titration becoua 
deep purple on keeping, and it is evident that the propertv Li 
forming coloured solution in this manner is characteristic oi 
hydrojty-anhydrides. 


The Aetlyl-anhydnde of a$-Dimethylglutaeonic Acid {S-Acelcrj 
3 : i dimethyl-a-pyrone), 

It is possible to isolate this substance in a pure condition bccsu** 
there is no tendency whatever for the production of the cblro 
anhydride when the acid is heated with acetyl chloride at th? uc 
perature of the boiling reagent. The acid is heated with a la::' 
excess of acetyl chloride for six hours on the water-bath, and th 
excess of the chloride is then evaporated. The neutral acety 
anhydride is separated from the hydroxy-anhydride by diasolrirc 
the residue in ether and shaking with aqueous sodium hydroef 
carbonate, and is obtained as a crystalline solid when the etherea 
solution is evaporated. It crystallises from a mixture of chloroicrc 
and light petroleum (b. p. 50 — 60'^) in long, rhombic prisms, meltir.: 
at 65'’: 

0 2385 gave 0-5189 COo and 0 1202 HjO. C = 59-33; H = 5 60 
requires C = 59-3; H = 5-6 per cent. 

The acetyl-anhydride is readily soluble in benzene or chlorofora 
it is insoluble in light petroleum. When warmed with aquroc* 
potassium hydro.xide it slowly dissolves, and a crystalline potassiac 
salt separates if a sufficient excess of alkali is present. The solntiK 
of this salt in water when acidified yields the acid melting at lls • 



OLUTACOMC ACIDS. PAST 11. 


2235 


TV soetyl-Anhydride wm proved by the fomiA- 

tceUoilid* by tba action of aniline. The anhydride diatoWed 
rvnien* a bentene solution containing excess 

( uiliin® mixture evaporated free from the solvent. The 

.(Jae *»» “ ether, and shaken, first with sodium 

*VnAt* solution and then with dilute hydrochloric acid. Acetani- 
4 (m P- 11®°) isolated from the ethereal solution on evapora- 
*^0 (Found, C=70'93; H = 6'81. Ca]c.,C=711 ; n = 6 7 percent.). 
fi.ett the sodium carbonate washings from the above preparation 
^ jcidified, the semianilide melting at 139^' (see p, 2218) is 

TU Chloro-anhydride of a0 Dimethylglulacnnic Acid {S-Chloro- 
Z .i-dimelhyl-o-pyrone), 

Tbii substance is prepared in small amount by heating afi-di- 
rihviglutaconic acid with twice the theoretical amount of acetyl 
,jfide in a sealed tube at 100*’ for ten hours, and can be isolated 
vie same way as the chloro-anhydrides already described. It is 
.,jaid which distils at 133°/26 mm.: 

.,2069 gave 0-1872 AgCl. Cl = 22-37. 

CjHjOjCl requires Cl = 22-4 per cent. 

The chloro-anhydride slowly dissolves when shaken with aqueous 
[ussium hydroxide, and the solution, when acidified and extracted 
( slier, yields the acid melting at 148°. 

Thi normal Anhydride of ay-Dimethylglutaconic Acid, 

'Vhen 5 grams of a-y-dimethylglutaconic acid are heated on the 
uei bath with 40 c.c. of acetyl chloride, a vigorous reaction ensues, 
id much hydrogen chloride is evolved. The reaction ceases after 
p.ty minutes, and the anhydride can he isolated by evaporating 
! chloride, dissolving the residue in ether, and shaking the 
isrtsl solution with aqueous sodium hydrogen carbonate. The 
AUined from the ethereal solution on evaporation slowly poly- 
vsss to a resin when kept in an evacuated desiccator; as, more- 
e it passed into the hydroxy-anhydride (q v.) and other products 
et 'listilled, it was analysed after it bad been kept in a vacuum 
t -.VO hours. The hydrogen result is therefore rather high, owing 
^5 presence of traces of ether ; 

l>2290 give 0-5042 COj and 0-1241 HjO. C = 60-05 ; H = 6-02. 
CjHgOj requires 0=60 0; H=5-7 per cent, 

7 o 2 
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The anhydride ia inaolnble in cold aqneona lodinm earboDat«, 
slowly dissolvee on warming. The acid melting at 147® is 
from the acidified solution by ether. 


The. llydToxy-anhydride of ay-Dimethylgluiaeonie Acid (6-Syrfro^ 
3 •• b-dimethyl-a-pyrone), CH 


The hydroxy-anhydride is readily prepared by heating the norat 
anhydride at 150° for ten minutes, and can be isolated by dwoUij, 
tlio melted product in other, and shaking with aqueous so 4 j, 
hydrogen carbonate. The alkaline solution, if immediately acidiSfi 
precipiutes the anhydride aa an oil, which quickly becomes 
It is also formed, accompanied by some chloro-anhydride, »»«, 
ay-dimethylgluUconic acid is heated with twice the theoretia; 
amount of acetyl chloride in a sealed tube at 100 ° for six boon 
and can be separated by the method already described. Th 
anhydride distils at 183°/-.>7 mm. as a mobile oil, which soliifa 
on cooling. It crystallises from a mixture of benzene and lijii 
petroleum (h. p. 60—70°) in glistening plates, melting at75= , 
0-2244 gave 0 4922 CO., and 01144 HjO. C = 59-81 ; H = 5 <; 6 . 

CjIIgOa requires C = 60 0; H = 5-7 per cent. 

The hydroxy-anhydride is readily soluble in benzene, sparia;.t 
so in ether, and practically insoluble in light petroleum. It disselTs 
in aqueous sodium hydrogen carbonate with effervescence, andiu 
be partly recovered if the solution is quickly acidified, but if kta 
at the ordinary temperature for twenty minutes it is complnel' 
converted into the salt of the acid from which it was derived; la 
can be recovered by extracting the acidified solution with ether 
0-1537 required 36 7 c.c. NaOH solution (1 c.c. = 0-00119d 
NaOH) for complete neutralisation. C 7 H 5 O 3 (monohac! 
requires oG’3 c.c. 

The usual purple colour is developed when the neutral soluu c 

** S^'hydroxy-anhydridc dissolves when boiled with water, and <3 
cooling a small amount separates unaltered. It is, however, raf.a.; 
converted by hot water into oy-dimethylglutaconic acid. 


The Chloro-anhydride of ay-Dimethylglutaeonic Acid 

— ■T^CMo CO\|-a 

3 id dtmet/iyl'a-pyrone), 

A compound to which the above 
prepared by Feist and Reuter (Annalen, 
action of p'hoephonis pentachloride on o-y-dimethylg n 
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bnl wiIt in »“y •"“** qn^tity. It can be prep.Are() in a yield of 
30 p« cant by heating oy-dimethylglufaconic acid with twice 
jjje theoretical quantity of acetyl chloride in a sealed tube at 100“ 
for eight hour*, and can be isolated in the usual manner. The 
tompound melta at 82 — 83°, as described by Feist and Renter. 
Found, Cl=22‘31. Calc., Cl = 22'4 per cent.) 

' The chloro-anbydride slowly dissolves when warmed with aqueous 
p,K 4 aiium hydroxide, and tlie solution when acidified and extracted 
with ether yields ay-dimethylglutaconic acid, melting at 147°. 


Jkt StmianUidtt, Hydroxy anili, and Ani/s of tht DUuhsHhitfd 
Glutaconic Acidi. 

fki Sfntianilide of OLfi-DimethyltjUitaconic Aritf, 
COsH-CMeiCMe-CHo CO N 1 1 Pit , 

„This substance, which melts at 139“, was described in a former 
psper (Trans., 1905, 87, 1697). When heated tit 1.7l)“ it loses w.ater, 
SflJ is converted into the hydroxy-anil. The same semianilide is 
formed from the anhydride, both before and after di.slill.ation. 


rht Hydroxy-anil of a0-Dimel/,ylylulacnnic Arid (Zdlydrnxij- 
%phenyl-5 : 6-<ftmetAjtf-l ; ‘l-dihydroyyridom ), 

This compound can be prepared either by heating tlie semi.inilido 
iihemsnner described above, or by heating o8 dimethylglulaconic 
:i<i with one molecular quantity of aniline at 150“ for llfteeu 
nutes. In both cases the product is isolated by rubbing with 
ote ether, in which the hydroxy anil is insolubla It crystallises 
mn alcohol in lustrous plates, melting at 125°: 

I l.'Sl gBveO'3391 COo and 0 0707 Jl.,0. C = 72'25; I£ = GT.5 
rl2i6 „ 0'3383 CO 2 „ 00675 iLo. C- 72 30; 11=5-90. 

C,jH„0;N requires C = 72 6; H = 61 per cent. 

" J087 required SG'S c.c. of NaOH solution (1 c.c. = 0 001072gram 
XaOH). CjjHjjOjN (monobasic) requires 36-3 c.c. 
lie dissociation of the salt of the hydroxy anil (see p. 2220) causes 
neutral solution to become alkaline on keeping, but the further 
-.ton of 0-2 c.c. of TF/lO-acid is sufficient to stop this process, 

- crefore the amount of anil formed is too small to be isolated 
neutral solution of the alkali salt can be boiled for some 
S undergoing change, and it is therefore 

le dZ, e ® condition having the mobile hydrogen atom outside 
™ocaibon system possesses remarkable stability. 
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The SemianUide of ay-Dimethylglutaeonie A^ , 
COiH-CMe’.CHCHMeCO-NHPh. 

^Xhi« compound can be prepared either from the nonnal anbji^ 

or the hydroxy-anhydride by dUsolving in benzene and 144 . ^ ^ 
benzene solution containing rathei' more than the requisite 
of aniline. It can be isolated by ev^mrating free from tte 
dissolving in ether, and shaking the ethereal solution with 
sodium carbonate. The semianilide separates from dilute slai,. 
in microscopic needle clusters, melting at 165 — 166°: 

0T883 gave 0 4604 CO.^ and 0T130 HjO. C = 66 ' 68 ; H = 6 tt 
CijHijOjN requires C = 66 9; H = 6-4 per cent. 

When the semianilide is prepared from the hydroxy-anhjdh4 
some neutral substance remains in the ethereal solution, sbj, 
crystallises from alcohol in small needles, melting at 195^, 
probably the amlide of ay-dimeth/gluiaeonic acid, 
NHPh-CO-CMelCH-CHMe-CO-NHPh : 

0-2297 gave 0-6215 COj and 0 1337 H^O. 0 = 73 77; 11-649 
CijTIjoOjN, requires 0 = 74 0; H = 6-5 per cent. 

When the semianilide is heated at 150° for fifteen minutes ij 
completely transformed into the hydroxy-anil and water. 

The Hydrury-anil of ay-Dimethylglotaconic Acid (i Hyincy 
2 phenyU : 6-dim<4AyM : %dihydrofyridone), 

After several experiments on the action of aniline on a-y-dimuir, 
glutaconic acid it was found that the best yield of the hydtoives 
was obtained by boiling the acid with excess of aniline for one hoc 
The product can be isolated by pouring the aniline solution li. 
dilute hydrochloric acid, extracting the insoluble oil by ether, it 
shaking the ethereal solution with aqueous sodium carbonata’ h 
crystallises from dilute alcohol in plates, melting at 112 °: 
0-2046 gave 0 5425 CO 2 and 01107 HjO. 0 = 72 33 ; H = 6c3 
CijHisOjN requires 0 = 726; H = 6 'l percent. 

0-1935 required 33 4 c.c. of NaOH solution (1 c.c. = 0-0010T3sna 
NaOH) for neutralisation. CisHjjOjN (monobasic) requ-- 
33'6 c.c. 

The indicator colour of the neutral solution (phenolphtislf,-- 
slcwly returns on keeping, and it is possible to add - 3 ex ° 
iV/ 10-acid before this process ceases. By using larger quan - 
crystalline precipitate which separates from the neutral so utit 

* A small quantity of the norma! anil U always fonned hy tliis niitli 
remoTed on orysUllisatioD. 
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jng rt® ^ e<ril«cl*d- I** crystalluee from Alcohol, in which it 
'**l|ariugly soluble, in small neeaiee, meltirg at 174®, forming a 
„»«B«*red liquid: 

OSlt’o gave OSSSl COj and 0 1096 ILO. 0=72-48; H'=6 02. 

CuBuOjN requires C = 72-6; H = 6 1 per cent. 

The cMnpound ia therefore the anil of aythnidhylglutaconie acid, 
* neutral solution of the hydroxy- 

,nj| is aeidihed, the substance is precipitated unaltered, hut if the 
seu'.ral solution is warmed on the water bath for half an hour and 
hfii acidified, the semianilide melting at Uhi -lOO-:’ is precipitated, 
fhe following analysis and titration was made of this product in 
)rdcr to place its identity beyond question. (Found, C = 66-67; 
tj-C34. Calc., C = 66-9; H = 6 5 percent.); 

0 2004 required 31-9 c.c. of NaOn solution (1 e.c. = 0-001079 gram 
NaOH) for neutralisation. C'uIIijOjN requires 31 88 c.c. 

The colour of the indicator does not return when the neutral 
lolution is kept. The semisnilide is reconverted into the hydroxy- 
ini! when heated at 150®. 


The Normal Anhydrxdet and Uydroxy nnhydridet of the 
TriiubstUuted Glutaconic Acids. 

The only acid belonging to this series which wo have as yet 
investigated is a&y trimethylglutaconic acid. (For method of 
preparation compare Trans., 1905, 87, 1704.) 


The Normal Anhydride of a&y-Trimethylglutaconic Acid, 

This substance can bo prepared by heating the acid with excess 
of acetyl chloride on th& water-bath for one hour, and can be 
isijlatod by evaporating the reagent, dissolving the residue in other, 
and eitrsctiug acid impurities by shaking with aqueous sodium 
iydrogen carbonate. It is a liq^uid which passes into the hydroxy- 
anhydhdo on distillation. It does not, however, show any tendency 
polymerise, and can therefore be purified by placing in an 
[tvacuated desiccator for twelve hours: 

■ 0 1992 gave 0-4556 COj and 0-1222 IT.O. C-02-38; H^6-81. 

CgHjgOj requires 0=62'3; 11 = 6*5 per cent. 

Tbe high content of hydrogen can be accounted for by the 
presence of traces of dissolved ether. 
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The Hydroxy-anhydride of afiy-TrimelkylgltUaeonie Acid 
(&-Hydroxy-3 :4 .h-tritnefhyla-pyrone), 




Thw compound was described as the normal anhydride in c 
previous paper (Trans., 1905, 87, 1705). It can be prepared edW 
by the method then given or by heating the normal anhydride 
150° for fifteen minutes. The melting point is 119“ as sui"^ 
previously. The anhydride is fairly stable in the presence ol eic^ 
of alkali, but is best titrated directly with alkali in very cold diins, 
alcoholic solution. The figures are, however, only approximate 
0 1897 required 41'6 c.c. of NaOH solution (1 c.c.=:0’001176 pu. 
NaOH) for neutralisation. CjHioOj (monobasic) requi^ 
41 '07 c.c. 


When the hydroxy-anhydride is dissolved in alkali, no precipim, 
of unchanged material occurs on the addition of acid, and it a 
evident that even at the ordinary temperature transformation ist.-, 
the salt of the dibasic acid is fairly rapid. The acid formed eitbr 
directly or in the presence of casein in accordance with Fehti 
method is the same acid as that from which the anhydride .u 
derived. 

The formation of the chloro-anhydride by the prolonged action d 
acetyl chloride on ofly-trimethylglutaconic acid was not observed, 


The Semianilide and Hydroxy-anil of the Trisuh$titul«l 
GhUaconie Acid, 

The Semianilide of aBy-Trimethylylutaconic Acid, 
CO.^n-CMe:CMe-CHMe-CO-NHPh. 

—The same semianilide is prepared both from the normal snhydridf 
and hydroxy-anhydride when they are treated in benzene solution 
with the requisite amount of aniline dissolved in the same solveat 
The product is isolated by evaporating the solvent, and shaking 
the ethereal solution of the residue with aqueous sodium carbonite. 
It crystallises from dilute alcohol in slender needles, meltinv st 
161°; ‘ 

0-2100 gave 0-5223 CO, and 01317 HjO. 0 = 67 83; H=6 97, 
CuSirOjN requires 0= 680; H = 6-9 per cent. 

The semianilide is completely converted into the hydroxy mi! 
when heated at 150° for fifteen minutes. It is readily soluble is 
benzene or alcohol. 
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Jkt BfdroxjMUtil •fiy-TrimethyJglutatonie Acid (^Bydroxy- 
%fkenyH :fi : ^rimethyl-l ; 2-diJiydropyridone), 

Thi* componnd ia best prepared by heating the acid with one 
BoJecalar quantity of aniline for fifteen minutes at 150°. The 
jrodurt is completely soluble in ether, and therefore the hydroi^- 
usil must be isolated by shaking the ethereal solution with aqueous 
aiium carbonate. It crystallises from dilute alcohol in small 
Midlee, melting at 103°: 

0 1435 gave 0 3834 COj and 0 0824 ILO. C = 73 04; H = G-40. 

CmHiAN requires C=73-4; H = 6 6 per cent. 

In this experiment the sodium carbonate extract must be acidified 
mmfdiately, otherwise some semianilide is formed. The following 
Itration was made by dissolving the hydroxy anil in dilute alcohol, 
,nd titrating direct with alkali ; ’ 

0 1621 required 24 0 c.c. NaOIl solution (1 c.c. = 0 001174 gram 
NaOH) for neutralisation. C^IIiAN requires 241 c.c. 

When the neutral solution is warmed and then acidified, the 
wmisnilide melting at 151° is precipitated on acidifying. 

When the hydroxy-anil is dissolved in excess of cold alkali and 
the solution is titrated with standard acid until neutral, the 
.oloar of the indicator (phenolphthalcin) retiirus on keeping. A 
srasll amount of crystalline material b obtained by adding acid 
aniil the solution remains neutral. This is the aniloi a&y trimelhyl- 

and separates from 

•Ifohol in slender needles, melting at 162° : 

0 1562 gave 0'4186 (Xlj and 0 0906 H„0. C = 73 08; H = G-38. 

C„H, 50 jN requires 0 = 73 4; H = 6'6 per cent. 

The amount of the anil formed in this manner is very small, as 
the greater portion of the hydroxy-anil is converted into the 
wiiinilide during the course of the experiment. 

Tilt SOBBT ReSIARCU LABOKATOliy, 

Tat U.-iiTKiisiTY, Sheffield. 
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CCXLIX . — Electromotive Forces in Alcohol. Part // 
The Hydrogen Electrode in Alcohol and 
Influence of Wuter on its Electromotive Force. 


By Robebt Taylor Harduan and Artbdb Lapwobtr 


It i« generally stated that the electromotive force obtained 
two platinum sheets saturated with hydrogen are immersed in 
dilute aqueous solutions, which are in mutual contact, is 
by the expression : 


ItT, C 


(where C and C represent the concentrations of the " hydroj* 
ions" in the two liquids respectively, and E, B, T, and P hit* 
their usual significance), provided that there is no potential difc 
ence at the liquid boundary, and that there is no substance preset 
which can be reduced by the hydrogen under the experimetui 
conditions. 

The quantities C and C in the foregoing expression properly nh 
to those hydrions which arc characteristic of aqueous solutionj at 
acids rather than to the “free” hydrogen ions. Nevertheless, & 
equation is equally true in either sense, as in any given bust 
solvent the active mass of the latter is nearly constant, icc 
consequently the ratio: 

[solvated hydrions] /[free hydrions] 
is constant for univalent ions at any fixed temperature. In rats 
cases as the above relations hold, it is also true that : 

availability of acid / [solvated hydrions] 
is a constant; hence the electromotive force of the concentisliot 
cell is also given by : 


S 


RT, P 
r r 


where P and P' are the availabilities of the acid in the two liquid) 
(Trans., 1908, 93 , 2203, and 1910, 97 , 21). 

As all the foregoing relations have a sound thermodvnun:; 
basis, the question whether " free ” hydrogen ions actually exist is 
such solutions is immaterial at least when passing from the So; 
expression for E to the second, the sole assumptions made being thi: 
the gas laws are applicable to the ions, and that the current produc- 
tion is conceived as taking place in a truly reversible manner. Ttr 
supposition that the elementary hydrogen at the electrodes psasa 
into solution as “ free ” hydrogen ions is not a necessary part of the 
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P^, M Ik* MBW “ obtained if it be supposed that the 

occurring at the electrodes is the direct formation of the 
ions, as, for example: 

HjO + iH, = ll-H,O’+0. 

when the free energy relations of these ions are similar to those 
usasliy associated with the free ' hydrogen ions. The ionic solution 
pressure must then be considered as due to tlie same reaction. 

The formula which shows the conno.\iou between the potential 
the availabilities of the acid in the cell compartments is of 
more general applicability than the one first given, as it is not 
restricted to cases in which the solvent itself forms complex hydrioiis. 
As the only solvents hitherto investigated from this point of view 
come under the latter category, a general thermodyn.amie proof of 
the availability formula, although comparatively simple, is .at present 
iijrdly necessary. 

Occasion may be taken to point out that mimerous experiments 
oa alcoholic solutions of mineral acids show tli.it the law of maas 
rctiou holds as nearly true for such solutions as for acjucous ones. 
I’onsciiucntly, the restrictions under wliich the foregoing fonnuhe 
sr« applied are not here appreciably more serious with the one 
lolvent than with the other. 

It has already been shown th.-it the anticatalytic effect of water 
..a solutions of mineral acids in org.anic solvents can readily be 
accounted for on the view that water behaves as a weak base so 
that when it is added to such solutions the concentr.ation of the 
free" hydrogen ions is diminished, or the .availability of the acid 
;s depressed, and experimental proof of a direct connexion between 
the c.italytic activity and the s.alt-forming ])ower of hydrogen 
chloride in alcohol was adduced. In experiments described in the 
present paper the theory has been put to a further test by ascer- 
taining the electromotive forces obtained with concentration cells 
rontaining alcoholic hydrogen chloride as cell liquid, and having 
lOeclrodes reversible to hydrogen ions. 

Preliminary experiments were made with solutions of hydrogen 
chloride without any subsidiary electrolyte to minimise the potential 
differences at the liquid boundary, ,ind it was found that with 
suitable precautions consistent electromotive forces were registered 
vhich could he reproduced within less than a millivolt. 

The results with solutions having different concentrations of acid 
m the two compartments were in fairly good agreement with the 
igh value for the transport number of chloridion deduced by other 
(Upworth and Partington, this vol., p. 1420), when neither 
wutien had a concentration of hydrogen chloride much less than 
■ / ■ With solutions of concentrations considerably leas than 
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jV/10, consittent snd reproducible electrranotive fofeee were 
obtained, but these were almoat invarisblj smaller than those 
cipated, by sereral millivolta, and although rarioua explaoitjj^ 
suggest themaelTea, these cannot at present be tested; additioe,! 
experiments will be undertaken in the hope of explaining 
discrepancy. 

Having convinced themselves that sharp and consistent rbun 
could be obtained with anhydrous alcoholic solutions, the authon 
then proceeded to examine what was the effect of the addition u 
small quantities of pure water to either soluticMi, and observed thu 
when the addition was made to the stronger solution a fall 
electromotive force occurred, whilst if it was made to the veak.f 
solution an increase in the electromotive force occurred. 

Quantitative experiments were then carried out, in most 
with solutions of equal concentrations of hydrogen chloride in Inti 
cells and with varying quantities of water in one cell only, Tij, 
influence of small quantities of water was more marked the h)»« 
the concentration of acid, an effect which at least in part mav b* 
explained by the fact that the active mass of the free water » 
naturally less' in the stronger solutions, as a more considerable oar. 
of that which has been added is removed by combination with tb. 
hydrogen chloride. With the highly dilute solutions observalioci 
were made only with great difficulty, as was to be expected, but 
with frequent repetition fairly satisfactory records were made. 

In these cases any exact interpretation of the results is somewhat 
difficult, if not impossible, owing to uncertainties in estimating thr 
potential of the liquid boundary. It may be regarded os safe » 
assume that this is in most cases of relatively small magnitude. Tb 
results of Baly, Burke, and Marsden (Trans,, 1909, 95, 1100) sho» 
that such small quantities of water affect the degree of dissex-iatiem 
of alcoholic hydrogen chloride to but a relatively small extent, and 
the same statement applies to the molecular conductivity of such, 
solutions, so that the boundary potential resulting from the inter 
diffusion of the ions in the two liquids can have only a secondan 
importance. 

The most satisfactory results of all, however, were obtained with 
highly dilute solutions of hydrogen chloride in presence of lithiun; 
chloride as a subsidiary electrolyte. It was found that if the two 
cells were filled with an alcoholic solution of this salt, and sma!: 
quantities of water were added to one of the cells, no definite polen 
tial difference could be detected when the apparatus was working in 
the usual manner. In presence of very dilute hydrogen chloride, 
however, very considerable electromotive forces were registered, 
which were easily measured, constant and reproducible. 
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With til* higUy dilute solutions of acid the fall in avail- 
due to the addition of water was in close accordance with 
ifcc fomul*: ^ 

7"'r + » 

where 1’’ “ *•' moist solution, P that 

^ the acid in anhydrous alcohol, w being the concentration of 
(he water in granunolecules per litre, and r a constant (compare 
Trans . ISlOi ®7, 22). On calculating r by means of this formula 
far tie separate observations, it was found to decrease rapidly with 
(he sinount of. water present in the stronger solutions, less rapidly 
«ih the weaker onea, and always approaching a value 0122, which 
was reached with .^/600-hydrogen chloride in presence of lithium 
chloride. 

It has been shown in previous papers already referred to, that 
(he availability of this acid as measured by its activity in accelerat- 
ing the esterification of an acid, or by its power of forming salts 
with a weak base, may be represented by a formula identical with 
the shove, the value of r approximating to 01 at 25° (compare, in 
particular, Trans., 1910, 97, 22 tt ttq.), Goldschmidt and Udby, 
00 the other hand, obtained results from measurements of the 
velocity of the esterification of numerous acids, indicating that the 
tpeed is proportional to l/r + w if the value 015 be assigned to 
r (Ztilich' jihydkal. Chem., 1907, 60, 735 ft srq.), so that the 
.iiKTvpancies between results obtained by entirely different methods 
are not greater than those between values deduced by different 
gl servers when using the same method. The relatively small 
magnitude of the divergence will be clear when it is realised 
that the presence of less than one-tenth per cent, of water in the 
alcohol would be sufficient to cause a variation of the same magni- 
tude as is seen in the extreme values hitherto assigned to r at 25°, 
aiihough it is highly improbable that this is the origin of the 
dacrepancies, which may perhaps be traced when more refined 
methods have been developed. 

The results so far obtained appear to offer unequivocal support 
for the solvate theory for highly ionised acids, and the expression : 

(CjHeO.H)' + H20 = (H.,0,n)- + CjHjO, 
put forward for the first time by Goldschmidt and XJdby as the 
basis of an explanation of the depressant effect of water on the 
catalytic activity of acids in promoting esterification, may, if 
interpreted broadly, be r^arded as representing the equilibrium 
in a highly dilute solution of an acid in moist alcohol. Applied 
with this reservation and solely to those cases of catalysis and salt 
lonnation known to be due exclusively, or nearly so, to reactions 
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of complex bydriont, the lolvAte theory randan minecaMat^^ 
least for tbe present, tiieoriai such as that of Baid (dmer. Chcm , ; 
1909, 41 , 499 et leq.), where changes in the Tiaccatty of the medii^l 
are suggested as one of the principal causes of the anticatajjt^ 
influence of water on organic media. 

The results of Tubant and his colleagues, obtained by meisn,.,, 
meats of tbe speed of inversion of menthone by acids in alcoholit 
solution (Annaten, 1910, 377 , 284 et teq.), suggest that this teactioa 
is not so nearly exclusively ionic in character as is oniinir- 
accelerated esterification, for the velocities of reaction are a* 
even roughly proportional to the "hydrogen ion" concentratit* 
in absolute alcohol as measured by the degree of ionisation of tie 
catalyst. It is therefore not surprising that the influence of water 
on the reaction appears anomalous when contrasted with the casa 
dealt with in the present paper. 

Experimental. 

The apparatus employed for measuring the electromotive fort*! 
was that used during the experiments described in Part I. (this voL, 
p. 1420). The anhydrous alcohol and solutions of hydrogst 
chloride were prepared as on the former occasion. 

The celU used were a pair, each of which was a simple modifier 
tion of a type in common use, but were joined by mesas of t 
narrow glass U-tube. Each cell was provided with a raisri 
reservoir of the solution and with suitable taps, by means of whict 
the levels of the liquids in the cells could readily be adjusted or 
contact between the cell liquids secured.* 

Readings were made by first opening three of the four tap 
separating the two cells ; usually there was enough leakage through 
the fourth to allow of an approximate estimate of the potentisl, 
which could therefore be nearly balanced before this stopcock wu 
opened to obtain a more exact reading. Even after many measure 
ments had been made, involving opening all four taps, the potential 
varied but imperceptibly, and in no case where numbers are gives 
without comment was there any evidence that a variation a 
potential had been caused by mixing of tbo solutions. 

Before each experiment the cells and U-tube were carefaliv 
cleaned, washed with pure anhydrous alcohol, and dried at 100°. 

* The mole couveiiieut melhoil usunlly employed in working with the hyjrev.s 
electrode to ono cell in eombinatioii with a calomel electrode ; thus, iJeniae, 
(Trans., 1908, 93, 41) was able to obtain very satisfactory results with iqcroc 
solutions of s-olts of weak bases, employing such a combination. In the (is: -i 
alcoholic solutions of hydrogen chloride, however, the calomel electrode has cot gi'es 
auch sharp results as the hydrogen electrode, so that it was thought desirshr 
to avoid its use in the ptoseut series of measurements. 
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^ BiMtmmaBti were m*de at 26° ±0 05. 

In preliiniiUBy axparimMlta very unsatisfactory reeulta were 
both witt electrode of platipum foil and with others 
sjsde <rf platinttm film* depoeited on glaaa; this was finally found 
be due almort wholly to the condition of the platinum surfaces, 
[ooftant electromodve forces and consistent results were obtained 
,,ti platinum plates only when these had been heated to redness, 
platinised in Uie usual manner, and washed repeatedly, first with 
jater and then with absolute alcohol, and transferred at once, while 
ftill moist, to the cells. At the moment before the insertion of the 
[iectrodes the whole of the remainder of the apparatus should 
giherwise be in full working order, and a fairly rapid atream of 
ktdrogen should have been passing for a sufficiently long time to 
ituurt the complete expulsion of all other gases from the vessels, 
lubes, and solutions. The electrodes should not he used twice, but 
tequire cleaning with boiling nitric acid, replatini.sing, and treating 
shove before each new experiment. 

Electrodes of platinised glass, if newly prepared, coated with 
flttinum black, washed as above and used at once, also gave 
pjedlent results, identical with those obtained with the foil- 
llertrodes, but a» it was necessary after each experiment to renew 
ite main films and they offered no advantages as compared with 
jbe other type of electrodes, their use was discontinued. 

When the apparatus was working in a satisfactory manner it 
bai obeerved that a nearly steady electromotive force was obtained 
Id one or two minutes after the electrodes had been inserted, and 
shea this was not the case, experience showed that it was useless 
lo continue the experiment; if the cells were short-circuited with 
kpea Ups for several aeconds and the circuit then broken, the 
^jinal potential was attained once more in less than a minute. 


Reiulti. 

Mesaurements made during some typical experiments at 25 ° are 
kten below. In each of the cases which follow immediately, the 
tiatioM used in the two cells were prepared from the same specimen 
f ilcohol. 

The time is given in hours after the observations were began, 
•Bally within two minutes of the insertion of the electrodes. The 
lK»ntiala given are the means of several readings in each case. 

^The arrows indicate the direction of the positive current inside 
it cslk 

The (Aservations in the two experiments which follow immediately 
i given to show the influence of time on the potentials observed. 



2248 


HARDMAN AND LAPWOBTH: 


They were chosen at random from a large number of sia;^ 
recordi. 


(1) With Slightly Moiit Alcohol as Solvent (Commercial AI/kiIi,i, 
Ht,1114A'-HCl|01021ilf-HCl^. 


Tima. 

00 h<mr 
>» 


PotentUl. 

j Time, 

Potent 

0 0447 volt 

1 1*75 hour* 

0-m: 

0 0447 „ 

i 2-5 » 

o-ote; 

0-0467 „ 

3-25 „ 

ooior 


* Although tha aceura-jy of th« is not gnaniiteed within 

than a millivolt, iudivhlual readings could be com|)ared withiu 0 J— 0 3 
Kor the aakc of comparworu the calculated means are gifen in all c.4«s to y. 


millivolt 


[With cells reversible to chloridion and prepared with the ulsh 
two solutions, the potential obtained was 0 060 volt at the kin, 
temperature.] 


(2) With Alcohol dried over Calcium. 
Hj.OGSdl.V-HCl 1 0-06408A-HCl.Hj. 


Time. 

0 0 hour 
0'66 
0-91 „ 


I’okotbl. Time. I'otfniii; 

0'029/ volt l’!i hours O-OiSHvoii 

0-02&S ,, t o ,, 0 0'JS.'i ,, 

0 028.J „ 


The slight rise indicated in the last reading was perhaps due 
a slight mixing of the solutions during the considerable t;S( 
occupied by th© experiment. 

A number of comparative experiments were made in the cir;; 
part of the investigation with different electrodes. In all ct-ve 
where the alcohol was moist a sensibly constant potential »u 
reached within fifteen minutes; thus with solutions of hydrop'! 
chloride in two diflerent concentrations in the celb with 99-i f*r 
cent, alcohol as solvent, tests with seven different electrode cire 
potenUals between 0-0424 and 0 0490 volt. On the other hMd. 
with solutions prepared from calcium-dried alcohol, constant vaiae 
of the potentials were obtained almost as soon as it was possible t' 
begin making measurements; thus with 0'6341JV'-hydr(^en chbnae 
and 0-06408A-hydrogen chloride respectively in absolute aloobf.. 
five dilerent pairs of electrodes of platinised foil gave potMtuu 
identical with one another within the limits of the bridge-re 
namely, 0-0282 ± 0-0003 volt. This value is in close agreemeti 
with that required, namely, 0-02806 volt if the transport nM 
(1 -n) of the chloridion in the solutions is taken m 0 32, w 
nearly that deduced by other methods (compare this vol., p- 
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thber eiperiiBMit* were made with solutions of hydrogen ehlorida 
,.,li conrtntrAtions craaaiderably lower than tha above; thus the 

ixringfniant ; 

H^O lOO.Y-HCl jO OlO.V-HCl.rio 

rt\-e a potential of 0 0214 '’oit, or some seven millivolts less than 
hat obtained for the stronger solutions having much the same 
i,< 4 ! concentration ratio. Other measurements with several 
jiferfiit samples of alcohol have shown that wlien cither cell 
cntiiiis a solution having a imncentration of hydrogen chloride less 
., 1,1 .rlwiut .V;20, the potential differences, altliongh steady and 
cjir.slucible with considerable aeeuiacy, .are inv.ariabiy smaller than 
calculated with the above formula by several millivolts. The 
ipiaitation which first suggests itself, namely, that the vahm used 
liie transport number of ehlinidioii in aleolnd is tsv> low, or 
riruMe, must, in the authors opinion, he rejialeJ; further, tho 
firwucc of a constant small quantity of water or other impurity 
E.yrt basic than .alcohol would have an influeneo in tho opposite 
eorf from that observed. I'emling further investigation, this 
tword of the general nature of these results is tho only contribution 
»hii !i need be made at the present time. 

Ti.c une.vpectcd sharpness of the potentials and tlie accuracy 
till) which they are reproduced led the authors to proceed at once 
Ic the iiiaiu object they had in view, namely, to investigate the 
rifct of water on the potential of the hydrogen electrode in alcohol, 
r.ni the results recorded in the following section. 


ft/ Injiutuce of SmnU QmntUks of ll'n/cc on l/ir Potential of the 
Uydmjtn Ehclmle in Alcoholic llijilroyen Chloride. 


The experiments on this as])ect of the subject were carried out 
In iinicli the same tnanuer as those .above described. In most cases 
liw contents of one of the cells were quite dry, whilst those of the 
^mr contained a known concentrat ion of water. 

! 1 In the experiments c, d, e, /, the total concentration of the 
rirogeu cliloride in tho two cells was the same, but varying 
entities of water were present in one cell liquid only. The 
■tfctiou of the positive current in (he cells was always from the 
:tiLU solution to the anhydrous one. 

h one column are given the values of P'jP calculated by means 
t the formula (5) ; 


A’ = 


JIT. 


P^ 

T' 


represent the apparent relative values of the concentrations 
< die free hydrogen ions, or the apparent relative values of the 



2250 


HARDMAN AND LAFWOBTH: 


avaikbility of the acid, in the mmat as compared with the anhydt 
eolation. Cases b and e approach most nevly the ideal state 
low concentration, e representing the most dilute solotioc 
hydrogen chloride with which sharp readings ocmid be taken 
b the case where still more dilnte acid was used with a sub.idij,^ 
electrolyte. 

The values of r, the apparent "water-value" of alcohol at 
were calculated by means of the formula (Trans., 1910, 97 2 ' 

P' = Prjr+w, 

where P' is the availability of the acid in the moist solution /' i) 
of the acid in the anhydrous solution, and ui represents the numi 
of gram-molecules of water present in one litre of th,. u,,,. 
solution. 

The numbers given uiiiler (4) represent the means of thrte wv 
of results, concordant within two millivolts, obtained with 
samples of A’/500-hydrogeii chloride in alcohol in presence of jc 
equal concentration of purified lithium chloride (-V/IO) in l,,(. 
cells. Readings were sharp, and were easily made. 


(J) 0'002i\'-HC'l and OTOOcV-LiCl in both cells; varying quantitiH 
of water in the second cell. 


I’utenlial. 

V. 

PIP. 

r. 

0 0:38^ voU 

0*444 

0224 

0-128 

0 0467 „ 

0-666 

0-163 

0-129 

0*0?>9(/ 

1*00 

0-108 

0-122 

In caae (c) readings 

were also fairly sharp, but in absenn 

subsidiary electrolyte measurements were 
solutions less concentrated than A'/ 100. 

very diflicull 

(c) 0 01 A HCl 

in both cells; 

water in one cell only. 

I'oUntial. 

tr. 

F'jr. 


0'042f> volt 

0*555 

0*195 

0-13'. 

0’055/ „ 

1*00 

0*117 

0-132 

{d) 0■020^■-BCl 

in both cells, 

: water in 

one cell only- 

Poteutial. 

w. 

P'jP 

r. 

0 0187 volt 

0*22*2 

0-48 

0 ‘UmS 

0-029.S’ „ 

0*444 

0*31 

oi9y 

Q-om „ 

0*666 

0*20 

0 166 

0*0476 „ 

0*888 

0*156 

0-1C4 

0 051J 

1*00 

0*134 

0-155 



njtcmwonvK forck in alcohou part ii. 
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(«) 0 0853A-HCI in both ctU$; water in 


Poteatkl. 

be. 

P}P. 

O'OiaJTolt 

0-222 

0'«2 

0D237 .. 

0 444 

0-40 

G-os^r „ 

om 

0-26 

0 044« „ 

0-888 

0-18 

0-048^ „ 

1-00 

0-152 

0 8446aV-}ICl in 

both ctilt; 

water 

Potefltul. 

iC. 


0 00(y> voU 

0-224 

10 

u 004y ,, 

0 444 

0 S<i 

0-009<' 

0'66G 

071 

0-0141? .. 

1 00 

0 57 


one cell only, 

r. 

0 296 
0 :>3-l 
01P5 
0i7‘.> 


one cell only. 


- . 1 
1 -i\:i 
l:.t3 


In the diagram the reaulU of the latter part of the investigation 
,re Cjipresaed graphically, and the apparent valiiee of or tho 



■ -dicated « 

» letter*, ''capondmg with the experiments indicated with 

'"e““™®ente of the effect 
oi the catalytic activity of very dilute hydrogen chloride 


7 H 2 



2252 ELECmOMOTlVE rORCES IN *UX)HOL. FABT II. 

in alcohol, adopting 0 1 as the meet probable value of r. The tsn. 
representing the reault* of Goldschmidt and Udby on esteri5<i;.,^ 
lies just above c, and its separate insertion on the diagram t*, 
hardly posaibit. Similarly, the results obtained from 
ments of the salt-forming power of extremely dilute 
chloride in alcohol is nearly coincident with a and slightly ^ 
Generally speaking, the more dilute the acid with wliirij 
experiments are made the lower the position of the curve on 
diagram. 

Attention may ho drawn to the fact that any teii.lvm,, 
lithium chloride U> withdraw part of the water from i'r,.!, ^ 
solutions would have the result of raising 5 towards or above e, t;. 
a further result would be a decrease in the apparent value oi r 
increase in the concentration of water, and there is little evideno 
this in the experiments made so far. Tho value of r in prfoeno; ^ 
lithium chloride requires delerminatiou by other metb.d. 
experiments on the point will be undertaken. 

Concluiiom. 

The .lolviitc theory of ticids indicates that, in highly dilui,. 
alcoholic sohiliou the concentration of the free hydrogen ir.io tre 
a mineral acid may he represented by the e.xpressioii : 

'• ‘ V-l-m 

where [H,,] is the concentration of “freo" hydrogen imi- ;ii 
anhydrous solution, w is the concentration of water in gmiii : 
cules per litre, and r is the "water-value ’ of the iiIcoIimI ■' 

temperature referred to. 

It tho conception of “ free ” hydrogen ions is discarded is i; 
absence of any direct proof of their existence, the law na; 
expressed in terms of the availability, of the acid, thus. 

— > 
r-l-w 

where J\ is the availability of the acid in anhydrous solution. 

Experiments on three entirely independent lines contina '.w 
general applicability of the above formula, and the only discreprs^^ 
concerns the precise value of r at 25*^; this discrepancy is 
due, however, to the small magnitude of r, and the coDsep - 
diffirulties in fully eliminating all sources of experimental erw 
especially as with low concentrations of acid the solutions sri 
sensitive to certain impurities. ^ 

Tho following estimates of the value of r at 25® have no* ■' 
made: 
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^ JfroturfmtnU of Ksferifention Vtlotitirs (CaUhsisV 

(i) r=0'15 (Goldsclimicit aad Udby). 

(ii) r=0'10--011 (Lapworth and Partington). 

(iii) r=0 0U — 0 095 (Jones and napworth). 

B MtaturtmtnU of Sall formimi }\nr,r (Availability). 

(iv) r = 0'089— 0 108 (Lapworth and P.art ingtoni. 

(v) r= 009.5 (Jones and Lapworth). 

f /ty (Ar E.M.F. of the Hydro,, rn Fhclrvd, (I’i.ik entration 
of free H* ions). 

(vi) r.=.0 12" (Hardman and Lapwortb), 

lUviiii.’ regard to the numerous sources of error, the numbers 
pen in this communication are only qiiotcil as being .ipproxi- 
r,ate;y correct, and many of the more impmtaut ones will be 
ftdctci mined, with such additional precautions a.s may suggest 
llrm-wlves; the inquiry into electromotive forces ami equ’ililnia in 
i;rt.liol and other organic media will be e.vtended along lines siniilar 
iiiluwe suggested in this and previous pajrers. 

Part of the e.c;pen3C of this investigation wa.s defr.aved hy a grant 
[mm the Government Grant Research Pniid of the Royal .Sm'idy 
U uliiih the authors desire to express their imlelitodimss 

K I..^hOfUTORY, 

L‘>JVKH.8lTY or Manchrstku. 


CVL—Polyvwrphic Phlh„hilhydr,r.;,}v!,. 

By fRUDERiCK Daniel Chattaway and Donah. FnnoKRTrK 
Sandys WOnsch. 

e« years ago it w^ observed that hot saturated solutions of 
t..,dyphenylhydrazide almost invariably deposited crystals of 
.n distinct forms, one orange and the other of so pale a yellow 
HO seem almost colourless when viewed beside I he orange mod i- 
these c^stals could easily he separated hy hand, and each 
rXw 1™ Ohtamed in a pure slate free from the other 

O-i .lap '^"itable temperature. 

^ of , r ■ 27- 1091) published an 

>^nt of similar observations while the work was in progress and 
consequently discontinued. P S . 

i “• >" ““I"" » 



2254 


chattawat ahd wOksoh: 


So far, only one other inatance ha* been found MBong the ti.^. 
pbthalyl derivatives, but it seems certain that this is due 
exact conditions necessary for the first appearance of 
highly coloured modification not having been realised in the ro., , 
ing cases. Many observations on related compounds, which 
be communicated later, lead to the conclusion that it fhou < 
possible to obtain every pbthalyl- and substituted phihj,;,, 
bydrazide in two modifications differing widely in colour 
crystalline form. 

The phthalylhydrazides arc very easily obtained by 
together at about 100° equivalent amounts of phthalic anhvdrdi 
and the corresponding hydrazine, when water is eliminated, thtu 

C,H,<^^0+H,N-NHR = Cyi.<c^N-NHl{ + H/j 

The phlhalylbydrazides crystallise extremely well fron ,t 
ordinary solvents. The modifications separating at the hi^hiT 
temperatures arc orange, whilst those separating at the lowei uj 
peratures are much paler, in fact, almost colourless. In evtrr 
where only one modification has been obtained it is the one hiri^ 
the deep orange colour. 

Instances like the foregoing, in which organic substances ef ib 
same composition exist in forms showing distinctly different pt.«t 
ties, are very frequent. 

Such diversities in the case of liquids or gases can a!w»t-i u 
referred to differences in cither the size or structure of indivjda; 
molecules, and can therefore be formulated according to rwits 
tioiial usage by different struclural formuhe. But amoiii; «. i 
of the same composition the dissimilar properties may be due (life 
to a difference in the size or the atomic arraJigement of the iti- 
vidual molecules, that is, to polymerisra or isomerism, or to i 
difference in the manner in which the molecules group lhcmie!:i! 
when the substance assumes the crystalline condition— that a u 
polymorphism. Although differences of atomic arrangement n 
generally associated with marked differences in chemical bcharocr 
whilst differences in molecular grouping only cause variations in tii 
physical properties, it is not always easy to decide whether ts; 
given pair of substances are isomeric or polymorphic. They tr 
usually regarded as isomeric if any differences of beh.i™ 
observed in the solid state persist when the compounds are disst w 
melted, or gasified, or if the two forms in specified reactions ctrre 
out under similar conditions yield different derivatives. 

The two modifications of the phthalylhydrazides differ oo r : 
colour and crystalline shape, and the dissimilarity, so far « 
known at] present, disappears when the distinct solid substaneea ai 
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[jjjoJMd. Th«y most thew/ore provisionally be r^srded as poly- 
,i„rp!ii<^ and not as isomeric or polymeric modifications. Since, 
Htwcver, the phihalylhydrarides may have the iinsymnietricsl con- 
■ jrjtiOH, th* posibil'ty ^bat they may be stercoisoroerides onght 
to be b**- “Sbt of. 

Ki. differences in the chemical beliaviotir of the two forms have 
observed; it should be noted, however, (hat their peculiar 
laiure maites it impracticable to obtain derivatives which might 

I tfvjde the point beyond question. 

The polymorphic phthslylhydrazides are eiiantiotropic, the two 
,,[u.8 transforming at a definite temperature much below the 
l eiting point of cither. The change in the solid .state, however, 
akes place so slowly that it is possible for either form to exist 
,1 a more or less unstable condition at a temperature below or 
above the transition temperature for a limited period, 
^rpeniiiiig on the rate of transformation. The transition points 

E ' the two (jairs of polymorphic phthalylhydrnzides desrribed in 
is paper are at the present time being determined, and appear 
to he very far removed from the ordinary temperature. 

I On heating a crystal of the colourless modification of phthalyl- 
phenylliydrazidc to a temperature approacliing lOf)® the rate of 
Irausfornistion is so much increased that specks of the yellow 
pMKiification almost at once appear, and grow into the mass until 
lie whole is transformed. This conversion into the orange-coloured 
Icrra takes place more easily when the white crystals are heated 
in a saturated alcoholic or acetic acid solution to about 60° or 70°. 

Transformation of the orange-coloured phthalylphenylhydrazide 
into the colourless modification is so slow at the ordinary terapera- 
lare that, not only may the yellow and colourless crystals be kept 
in conUct for years without apparent change, but both forms can 
[list side by side for days in a saturated alcoholic solution without 
ihc orangacoloured crystals appreciably diminisliing or the white 
rrvstaU iucreasiug in size. 


trysUls of the pale yellow modification of plithalylphenylraethyl- 
kydraade similarly transform quickly into the orange when heated 
k- the neighbourhood of 100°, while the orange-coloured crystals 
.h,-„ dry remain unchanged for months at the ordinary tempera- 
-uri On the other hand, if crystals of the orange-coloured modi- 
bstion of phthalylphenylmethylhydrazide are placed in a saturated 
»hol.c solution at the ordinary temperature in presence of a 
r K become completely trans- 

<»-ange-coloured crystals dissolving, and 
crystals of the very pale yellow form taking their place, 
m of pbthalylphenylhydraaide or of phthalylphenyl- 
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methylh^drAzide can be obtained at will by slightly snpei^^^ _ 
ing a solution above or below the transititm temperatate 
placing in it a crystal of the required modification. Ag, ’ 
the difference in solubility of the two forms is at any 
slight compared with the change of solubility as the tempirj. ' 
varies, a hot solution on cooling may pass into the meta.,!aj > 
even into the labile condition for the pale form, even wliei, , ^ , 
of the orange form are present, so that, as might be 
crystals of both modifications frequently separate together 
For convenience of reference the crystallographic constant! j 
the substances described in this paper are given in the ft,!!,, . 
table '*■ 


Hydra^ide. 

Modiheation. 

System. 

Crystallograpliiv' 

Phthalylplu-nyl 

Blight yelluu 

MoiiocHiiic 

a : b : e=l ir,7;i ; } - 

0=126 -.ii]' 

Phliiftlylplu-iiyl 

Pale 

Orihorhomhic 

n : f> : fsr POSTS ; ] • 

Phtbiilyl-p-toiyI 

Drep OKingf 

.Monoc^inic 

a : h : c - 1'752j • j 
0^l26‘nO' 

I’hlhalyl-o-tolyl 

Bright orange 

MoijfKrliiiic 

a : b : f •’] ■ 

0 = 96 .S' 

u'.h: e:Tl-r.0j: : 1 . 
0'1O3 7' 

Phthalyl-y •hrnmo. 
fihciiy] 

Bright ycllnw 

Monocliiiio 

Plithalyl-;>-cliloro- 

phetiyl 

Phtlialylphfuyl- 

inctliyl 

Bright yellow 

i 


Bright orange 

Tiieliiiic 

a lb i c = 0W:i 1 1 . 
a=110‘0', 6^. 

7 = 68^17' 

Phtlialyliihfiiyl- 

methyf 

Pale yellow 

Monoclinie 

a :h c=-0'7f'8& : 1 
0=92TO' 

Plithalylphenyl- 

benzyl 

Blight orange 

Monorliiiic 

n i h 1 c = 0‘S>'78 : 1 : 
0 v-93‘49' 

Phthalyl-a- 

oaphtliyl 

Orange 

t 

' 

Plithalyl-;8* 

naphthyl 

Orange 

{ 

j 


Fhthahjl'phaiylhijdratuJi'.j 


Phtfaalylplionylhydrazide has been described by Pickel 
1886, 232, 2Z'l)j Hotte (7. jjr. Chem., 1886, [ii], 33, 99; ISn 
35, 265), Pellizzari {iiiiznita^ 1886, 16, 203), Just (/ftr., I?'''’. 19 
1204), Heiu’iques (//cr., 1388, 21, 1616), and Eibiier and 
(/Icr., 1902, 35, 2300). Their descriptions of the conipuuiiti ij 
not agree, especially as regards its colour, evidently owing to ft-: 
or other of the modiheations only having been observed. It 
obtained by dissolving phthalic anhydride in alcohol, adding t.n* 
equivalent amount of phenylhydrazine, freshly distilled and 

* Tliis ami all the other descriptions of the crystals given in llii? ■*'' 
been furnished to us by Mr. T. V. Barker, Demonstrator of .Mineralo^^ i' 
•University of Oxfoixl. 
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^Toa Aiiilwe, evaporating off the alcohol, and healing the yellow, 
^d tt*»^ remaining on a water-bath until water-vapour ceases to 
Ij,, given off-' 

The bright yellow form is best obtained by dissolving as much 
oi the compound a* possible in boiling glacial 
eonling slightly, and. 

,i,er adding a few specially chosen crystals of 
this niodifiealinni allowing the tempera 
j„,,. to fall very slowly. This operation 
u rai*t conveniently carried out hy placing 
(l,v carefully corked flask in a hot water 
juketcd cooler, so surrounded hy cotton 
»»itc that several days are required for the 
Icmpcrature to fall to that of the laboratory. 

Prijlit yellow, monoclinic crystals of short 
an! compact habit then separate, invariahiv 

frw from crystals of the pale-coloured modi- f't'to/i/;j./(,-/i;;Mi/rfmcWc 

(.W'f/otc umlifit'iUitm). 

;. cation. 

The ratios of the axes arc <i : h ;c — l loTS : 1 : 1 ’OO-IO ; 126‘’f;6'. 

The following forma were observed: m -■ lUO), c- (001), t- {203}, 
r - ilOl), 9 -( 011 ), 0 - (111), ,v- {211), p - (112}, and e- {012}. 
The habit of the crystals is shown in Fig. 1, the form r being rarely 
.Jw'rvfd. Following is a table of measured and calculated angles: 


Fit!. 1, 






No. 




Moiti). 

t'alc. 

leitn 

- 110 

iro 

v 

fi7' 

1.5 

S7 

=33' 

*87‘20’ 


1J1-' 

^ iin 

001 

3 

65 

52 

-•6r> 

59 

C.5 ,56 

6:)“51 


r. no 

on 

3 

33 

51 

•39 

10 

*39 2 



: m 

oil 

\5 

44 

44 

14 

fr* 

•■U 43 


" 001 

012 

2 

26 

15 

• 26 

20 

•26 17 

26 24 


= 112 

203 

.3 

32 

50 

•33 

10 

32 .59 

33 1 


no 

on 

12 

7i< 

40 

-78 

.52 

78 -15 

78 11 

■i 

= 001 

503 

2 

43 

11 

- 43 

34 

43 2-2 

43 16 

•'f 

203 

101 

2 

20 

56 

-21 

2 

20 59 

21 6 


111 

5ii 

4 

20 

26 

-29 

42 

29 31 

29 22 


There is a perfect cleavage parallel tor - {001}, an imperfect one 
parallel to vi~ [110}. The optical extinction on m is straight, and 
»1I optic a.vis emerges obliquely through r/. DC' 1 356. Molecular 
volume- I'.r j. 

The pale yellow form is best obtained by saluialing toluene with 
the compound at about 50", boiling for a few moments to remove 
all traces of crystals from the sides of the flask, and allowing to 

' It lie msas in heated miicli above 100" or fiiwl, the hydraride partly or 
o<ispfUlydecompoM.s according to the duration of the lieatiug into phthalanil, 
■■•nnonia, and nitrogen. 


2258 


CHATTAWAT AKD wOSUCH : 


Fiu. 2, 



Phtfial ylphf. nyihyi} r ■ 
HZitU (jxi/f? jntuHf'- 
mt'Mi). 


cool to about 25°. As a rule, no 
separate. A carefully chosen fragment 
the pale yellow modification is then 
and the temperature slowly allowerl to ia;! ^ 
the cooler to that of the laltoratorj-. Th? 
yellfiw form then separates, fr^ from 
of the more highly coloured form, in 
faintly tinted orthorhombic plates, rgj 
a : b : c = 1 0875 : 1 : 0'5568. The ohssrttj 
forms were. A — {010}, m— (110), 
,■-{212;, 7- {210}, 9- {Oil}, , jj,; 

w-{230i. A typical crystal is sliovc 
Kig. 2, and the observed and caleuhiteii j, . 
follow : 




Ntt. 

Limits. 

Meat). 


fill 

= 010 ; r:i0 

2 


3r33' 

I'l 

hn 

-r. 010 no 

20 

42 2"} 12 46 

•42 36 


vd 

= no : 2in 

3 

IS 12 -IS 40 

18 46 

I- 

fm 

010 : 212 


— 

70 7 

Tii 

hq 

= 010 : Oil 

•> 

no r.i ■ no 53 

60 62 


hs 

r.- 010 : 012 

f, 

7.| 17 -.-74 28 

74 23 

7i 

vtr 

= no : 101 

G 

71 69 —72 G 

*72 2 


rq 

- 101 : on 

4 

3>< 63 -39 7 

39 3 

..f 


There is a fairly good cleavage parallef to b — {010). Opiiiii,;, 
the frystals clearly show their orthorhombic symmetry, ths ins 
mean line being parallel to the axis, n, with axial plane r - ; 

ca 70", p>t'. 1)',' 1'354. Molecular volume- IT.r.'. 

The pale yeiiow modification when placed in a saturated soluiKt 
in any solvent at about fiO" rapidly dissolves and disappears, ni.;:,! 
deep yellow crystals separate out, so that tlie pale compousi 
appears to transform into a more highly coloured one. The ory-'ia 
separating often preserve to some extent the plate-like shape of tk- 
pale yellow modification, hut when examined with a lens arc >»; 
to be paramorphs, consisting of small crystals of the ye!;;* 
form. Determinations of the solubilities which are procce;::? 
indicate that the transition temperature is not far almvc ib 
ordinary. Transformation also takes place wlien the pale cry-tas 
are heated alone, but more slowly than in presence of a seh- r.! 
If large crystals of the pale form are heated to 100°, deep ye.. 
spots quickly appear, and extend through the crystals unii!. .iccr 
seme hours' heating, the latter arc transformed into opaque pee 
morphs of the yellow modification. This transformation is irarii 
more rapid at a higher temperature, and prevents the meltinj peat 
of the pale modification being determined ; even with rapid hMii5» 
transformation is complete before the melting point is reMkeii- 
The deep yellow modification melts at 184°. So far the transfonru- 
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[ieB of th* *** P^*® modification has only been effected 

“ the former, and allowing the pale modification to 

.ijjSiifC out at a comparatively low teni|«'ratiire. The rate of 
u»B>formaaoii at the ordinary lem]»rafurc is so slow that or^tals 
[,f the two forms can be left for weeks in a saturated alcoholic 
Liutieii without any appreciable growfb of flic pale crystals. In 
solid state tlie yellow form can be left in contast with the pale 
fetui for years at the ordinary temperature witlioiit any perceptible 
ijlcratioii. 


!‘k Ihalyl p lolylkiii! ra:it/f, C„ • NM I ■( ’^1 1 ,M e. 


m 

alUl 


This substance is best prepared by dissolvini; eipiivalent amounts 
,f |ilithalir iinbydrido and j>-lolylbydraziiie in aleolml, evaporating 
10 iirviiess. and heating the solid residue on a 
„,,ur bat'“ until watcr-vapoiir is no longer ' 

siveii "ff- I* moderately readily soluble 
luiiling alcohol, toluene, or acetic acid, 
separates in lotig, deep orange-yellow, 
rUniatic crystals, which melt at 19G°. The 
,ulciur of this compound is very similar to 
that of the hright yellow modification of 
ii')t!nlvl|ilicnylhy(lra7.ide, but of a somewliat 
li.s’isr shade. No pale modification corrospond- 
int' with the second form of phthalylphenyl- 
Indraziilc has yet been obtained. When 
,rr.ta!lised from any solvent tlii- orange 
rnidification separates, both at. high and low 
t<'m|ieraturcs : 

''lOK gave 29'‘l c.c. N, (moi.st) at 11“ and 
758 mm. N = ir2.5. 
fYiHijOjN; requires N = 11T1 per cent, 

The crystals proved to be moiiocliiiic with a : h : c = 
1 la'Jo ; 1 : 0'791‘1; ^~12G“30'. The observed forms were: 
B-illO), <y-{011j, b— [010), and e— {101}. The forms m and q 
jicrdominated equally, whilst b was much smaller and r often failed. 
Tiic habit is shown in Fig. 3. 




No. 

Isiniil.s. 

.Mftaii, 

(jald. 

bm =5 010 : liO 

2 

35‘^25 '--35 33' 

35' 29 ' 

35'’29 

:.ifn = 110 : 110 

4 

70 3t) 70 52 

*70 44 


- no : Oil 

7 

43 12 —43 21 

*43 16 

_ 

= no : lOI 

3 

62 10 —63 

62 33 

62 41 

ri ~ 101 : Oil 

3 

35 16 —35 53 

35 40 

35 47 

= on ; 110 

9 

98 1 9 —98 37 

*98 28 


« •='011:011 

2 

64 34 - 64 52 

64 43 

64 55 
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There was no observable cleavage; optically the crystal!? ^ 
(nil agreement with nionotiinic symmetry ; the extinction oo 
face m makes an angle of 29° with the edge mm. D.' 1 Jn 
Molecular volume=191'2. 


Fit:. 4. 


FhOuilyl-o-lolylhydrazidt. 

Fhthuhjlo-tolylhydrm'uh was obtained exactly as tlit- 

compound by the interaction is | 
of equivalent quantities of 
anhydride and o-tolylhydrazinc j: ^ 
mo<lcrately readily soluble i>. , 
ordinary organic solvents, an'l mui 
lises well from hot alcohol, ti/iiin:,,,;. 
glacial acetic acid in small, tatu j. 
monoclinic crystals of a bright or:!,, 
colour (compare Fig. 4), whiih \ 
at 198°. The pale, modificatii.n ,4 
not v‘‘t been obtained: 

0'2C48 gave 24 98 c.c. Nj (moist) at 14° and 7C0 mm. X - 11 1 
0,pH,.,O2N.p reciuires Nf-ll'll per cent. 

.The calculated ratios of tlio axes are: a : 6 ; c = l)'.'>.n.'irj : 1 :n , jv 



PhthalyUo-tohjlhydraziiU, 


0 = %°5'. The forms observed were: 
n-{120}, and j-{0n}. The mcastired 
follo^, 

qq = Oil ; Oil 
<-q ttt 001 I Oil 
mq — 110 ; Oil 
f/to Si 110 : Oil 
cm =001:110 
nm ~ I'iO : 1 10 
mm = 110 ; no 

I)» 1-383. 


c-{001j, m- 
and calculaUul 




No. 

3 


LiiniU. 

73n3 -73"28' 
36 31 —36 45 
77 31 —77 40 
68 38 —68 47 
M 40 —84 45 
18 47 —19 30 
57 48 -57 56 


Mean. 
73*20' 
*36 41 
77 35 
*68 42 
84 42 
19 1 
*57 50 


Vi'P. 

77 37 

M 0 
I'.V. 


Molecular volume^ 182’3. 

Phthalyl-f broiriophniylhydrnziile, 


The interaction of phthalic anhydride and 
p-bromophenylhydrazine at 100°, under conditions 
similar to those previously described, prwluccs 
phlUnlyl-'p hrnmnplifitylliydrazide. This compound 
is moderately readily soluble in all ordinary organic 
solvents, and crystallises from hot alcohol or toluene 
in bright yellow, monoclinic prisms, very closely 
resembling in colour the yellow modification of 
phthalylphenylhydrazide. It melts at 206°. The 
pale modification has not yet been obtained : 

0-2022 gave (V1226 AgBr. Br = 25-80. 

Ci|H,jO.,N.ilir requires Br = 25-21 per cent. 


Ki.. : 
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rhf crwt*l> are six-sided pritius of Hie niouoeliuic system (com- 
Fii’" a). *'1** ratios haviug the values a : h : c-~ 

(• f ; = 103*7'. The only forms observed were 

jisv , m - (llO), and e- {001}, and the rchitive length of the 
asis, I, could not accordingly be determined. The following 
j,, lure measured and calcul.ited; 


No. laimit’t. 

IjOiKiO 6 I);. :.0' 

f 10:110 « 

\ (X»l : 100 3 TO IS' —77 0 


Me:ni. (‘(ill-. 

ysn‘ 55 

MS a: 

*7(5 r.a — 


•j-) , ic 1:4 uo obsorvabk- cti‘avai.'o. Dj' I tk'^'J. MuloL-iiJar volimit' — 


I \> rhliinnilit iiylhijihiKuli- wa.s |>i eiiai ed as above described 

j,.cldoro|ilienylhydrazine. It resembles the yebromo eunipouml 

urv liusely. It crystallises from hot alcohol or toluene, in bright 
c. :iim [irisius, which arc too slender to admit of meaaurcnieiit. It 
at 101“: 

olSjl gave U lODl AgCl. (.’1- l.l'db, 

CkHijOjNX'I requites Cl" 13 01 per cent. 

)’lilhulyliiht iiylincthijUiyiiriniile, C;5U,<]j,^j]>N-NMel’h. 

I'hiliittytiilieiiyimi'lhylliyilrnziili- affords the best example of Iho 
!,mfir|ilii.sm yet met with among compounds of Ibis class, a-s each 
fi.rii; can be ca,sily obtained and transformed into the other. It is 
|iie|)arod c-vactly a.s the other liydrazides described in this paper 
y (lismlving eiiuivalent quantities of phthalic anhydride and 
j'ic nylinetliylhydrazine in alcohol, evaporating off the solvent, and 
l.i ainig the solid residue on a water bath for some hours until water- 
vapour is no longer given off. The yield is practically theoretical. 
It IS nnxlerately soluble in all ordin.xry organic solvents, and crystal- 
1 ls.'S well from hot solutions in toluene or alcohol. When such a 
v'iuiinn is .allowed to cool, the moditle.atlon stable at the higher 
tciupcratiire crystallises out in long, bright orange-coloured, triclinic 
laaras. If these crystals are allowed to remain in the mother 
I'pior for some days, stouter crystals of the modification stable at 
I iiiAcr temperature and exhibiting a very pale yellow tinge make 
tlifir appearance, and grow at the expen.se of the orange-coloured 
crystals, which become etched, dissolve away, and finally disappear, 
■tt the ordinary tcmjrerature of the laboratory a few grams become 
completely transformed in a day or so, depending on the size of the 
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originAl cryttaU. The pale yellow cryatala of the modificat^ 
itable at the lower temperature being produced thni under 
conditions, as the solution is always slightly ntpersaturstf^ 
with regard to them, are especially fine in shape and appej, 
ance. When crystals of the pale form are placed in a saturst^j 
alcoholic solution at about 40°, they rapidly pass into solution, ud 
crystals of the orange-coloured modification appear in their pljj. 
The exact transition point is being determined. When a crnsj, 
of the pale form is heated at 100°, specks of the yellow form 
appear, and grow until an opaque paramorph of the original crnu: 
is produced, consisting of small crystals of the orange modificatiui, 
This change becomes very rapid a few degrees above tlm 
being much below the melting point of the pale yellow modificatioc 
which consequently cannot be determined. The orangocolourt^i 
modification melts at 127°: 

Oramje Modification : — 

0 3543 gave 34 2 c c. (moist) at 15° and 758 mm. N=;ll 22 

Pale Yellow Modification: — 

0 2333 gave 22’5 c.c. Nj (moist) at 15° aud 758 mm. N = U'2I, 
CijHijOjNj requires N = n'n per cent. 

The essential difference between the two forms is clearly broughi 
out by the following crystallographic determination, for thtv 
crystallise in different systems. 

(1) Orange Modification. 

The crystals are triclinic, and have the following crystallograplnc 
constants; a ■ h ■. c — 0'585o : 1 ; O' 3801 ; a-110°0', i3=114“16, 
y = 68°17'. 

Forms: i-{010}, a — (100), m-{110}, c-{001), r-{101 , 
p-{101[, y-{illlj, ami o-jlllj. Two crops of crystals, friiiu 
alcohol and toluene respectively, were found not to exhibit quite 
the same combination of forms ; the crystals of the first crop showed 
all the forms enumerated with the exception of r, while those 
of the second crop were characterised by a combination of form 
h, a, m, p, c, and r, aud, moreover, were generally twins, with b ts 
twin and composition plane. Typical crystals are shown in Figs, 6 
and 7. The crystals were measured on the two-circle goniometer, 
and the observed and calculated values for the angles ^ and p are 
given in the following table ; 
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Fio. «. Fjo. 7. 



{HhitjU ciystoL) Yt l}>ftv tii"t!ificxtliiin 

xtru-linU Oc.irl, 




Mftin 

I'iiK- 

ll.itr.l. 

Form. 

N*f.. 


P- 

?■- 

P- 

A.,0l0l 

8 

0 0' 

00' 0' 



.! {100) 

s 

•105 32 

00 


... 

mil 10} 

7 

•130 M 

oil M 



1oi;> 


•320 52 

*27 31 



riOOl) 

3 

60 53 

*27 20 

OO’li’ 


r mil 

I 

87 1 

40 

87 10 


1> 111; 

2 

2*7 27 

11 34 

276 }»• 

14 50 


2 

1 OO 5 

2,5 4.5 

no 22 

25 41 

'i >lwiu) 

I 

254 30 

HO 0 

25 28 

90 0 

/f-itwin' 

I 

210 15 

27 3>< 

210 7 

27 31 

V (i«in) 

1 

110 8 

27 17 

no 15 

27 20 


1 

02 30 

40 0 

02 11 

49 21 

Cleavage 

perfect parallel to 

h~ ;oioj 

, imjierfect 

parallel 

--(iio;. 

D;' 1-352. 

Molecular 

volume -- 

18G-5. 



(2) l\th: MntHjicution. 


A typical crystal is shown in Fig. 8. 
The crystals are monocliuic with a:b:c~ 

0 T653 : 1 : 0'6306; 13 = 92°10'. Form.s: 
'•-{OOl}, m-(110}, »-{120}, 2-{011}, 
and 0 -{lU}; the last form waa only ob 
served once. The measured and calculated 
“glee from three crystals are given in the 
following table; 


Km. 8. 





A 


..i. 

^ 

m 




VhOialfifph4:7i)i(iiir.thyU 
fuj'irifZulr. {pale vifxii- 
jicatiun]. 
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UtfAD meuQred. 

Cdcslatod. 

Fk*!. 

Nol 



P- ». 

nl20 

11 

jsns' 

— 

38’ S' - 

mUO 

n 

•52 84 

— 

— _ 

41-001 

3 

91 21 

•2*10' 

90 0 

7 011 

6 

4 9 

•28 1 

4 17 - 

0-111 

1 

54 9 

42' 15' 

64 S 4 j ; 


Cleavage: parallel to baaat plane (001} perfect. Optics: 
tion on m 21°. An optic axis obliquely visible through {(X)|\ j.i 
its position points to the optic axial plane being the pia,,^ 
symmetry. Birefringence strong. Di‘ 1'327. hlolecular voluen 
1899. 


Phlhnlylphf.nijlhtmylhijtlriizide, CaH,<C^,|^]!>N-SPh’C'H Pt 

Phthalylphtnylbenzylhydrinuli: was prepared as before (!eser:l« 
from phthalic anhydride and phenyl henzylhydrazinc. It cr\)t.a; 

Uses from alcohol or toluene in bright ora;;-, 
coloured, monoclinie prisms (compare Kij j 
which melt .at 132°. The pale-colourc<i mo<lj;,.i. 
tion has not yet been obtained : 

0'2656 gave 20'2 c.c. No (moist) at 18' aoi 
7.')6 mm. N=8’69. 

C 2 |H,(jO.,No requires N = 8’54 per cent 
Tho calculated ratios of the axc.a art 
a:((-:c=0-8873:l:0'7729 ; B = 93°49', the 
served forms being; m-{110}, r-iM 
r'-jlOl}, and y— (Oil). The prcti oniirac, 
terminal face was always r— (101); the fore; 
y-{011} was not present on all the crystals, and was vet; 
small. 


Face. 

No. 

Limits. 

<P- 

Limits. 

P- 

Mfao. 

P- 

P- 


m-llO 

9 

48"25'-48’34' 



•48’29' 

99” 0' 


r.lOl 

3 

89 36'— 90 17 

4r 

89 54 

*43 13 

90’ O' 

r'-tOl 

S 

89 46 -00 0 

38 46 —SB r.9 

89 53 

*38 53 

w 0 

q-OU 

2 

4 31 — 4 43 

37 43 -38 1 

4 87 

37 52 

4 r.2 


There was no observable cleavage; the optical extinction on tht 
prism is 4° with the prism edge, on r- {101} diagonal. D; 1-1 
Molecular volume = 264’5. The double refraction is strong. 


Fio. 8. 
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®*s prepared in the ordinary 
Banner from a-naphthylhydraaine, crysUllisos from alc-ohol in 
lirnder, orange-o^oured, flattened prisms, which melt at 221° : 

,! 3944 gave 31-7 c.c. Nj (moist) at 10° and 760 mm. N = 9'58. 
C„HijOsN, requires N = 9-7 per cent. 

Phthalyl-fi-nap/ilfiylht/draiiJe, 

1‘hthalyl-fi^pl‘thy/hydrazidc, prepared as before from flnaph- 
(hvihydraiine, crystallises from alcohol in slender, orange-coloured, 
jaUeiied prisms, which melt at 184°: 

U 2673 gave 21-7 c.c. N, (moist) at 10° and 760 mm. N=:9-67. 
CijnijOjNj requires N = 9 7 per cent. 

Poth phlhalyl-o-naphthylhydrazidc and phthalyl /8 imphtliylhydr- 
ixide crystallise well from hot alcohol or toluene, in which they are 
.ipsrmgly soluble, but neither compound gave crystals adapted for 
measurement. Only the orange-coloured modilicatiou of each was 
eJ'lained. 

The authors desire to thauk Mr. T. V. Barker for his kindness 
in mcasuriug and examining all the crystals described, and for 
much help during the progress of the work, and also the Govern- 
ment Grant Committee of the Royal Society for a grant which has 
partly covered the cost of the material used. 

UsivtiuiTV CnimcAi, LasonAiuiiT, 

OxroiiD. 


.'A'U.—The Influence of Inactive Electrolytes on 
the Optical Activity of l-Malic Acid in Aqueous 
Solution. 

UyCurroBD Mobgan Stubbs (1851 Exhibition Scholar of the 
University of New Zealand). 

ti.Tiioi'OH the influence of solvents on the rotatory power of 
■piically active solutes has been much studied in recent years, much 
tore work remains to be done before its nature will be made 

widely explored is the case 
the addition of electrolytes to aqueous solutions of active 
^OL. xcix, - , 
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•nlwtance*. A itody of the effect of this chsDge solTent on 14 , 
rotation might be fruitful in helping to a lolntioa of the 
problem. Apart from oases where chemical reaction between tojjjj. 
and added electrolyte takes place (for example, in the fortnntioe 
of well known active hydroxy-acid complexes), the influent^ o( 
inorganic salts has been investigated in the case of certain actn* 
sugars by several workers, for example, Famsteiner (Bcr., isj,, 
23, 3570), Rimbach {Zeitteh. phf/iikal, Chem., 1892, 9 , 
Rimbach and Weber (ibid., 1905, 61, 473), and Wonder (BiocA,, 
ZtiUch., 1911, 30, 357). The effects generally are small, inctf«, 
with increasing salt addition, and in some cases show rcgiiljrit,,, 
according to the periodic system. In the present research it * 4 , 
attempted to make a systematic and exhaustive study of (),, 
influence of electrolytes on the rotation of f-malic acid. The gm, 
sensitiveness of the latter to various solution changes, for exampi, 
its formation of abnormally active complexes with salts of certer, 
multivalent elements, and the actual change from Isvo- to deiirt. 
rotation during concentration of its aqueous solution (Schneid.t, 
,-l nna/cr>, 1.S81, 207, 257), together with the large number of dan 
which this sensitiveness haa called forth, make malic acid eminently 
suitable for the investigation. 

There is one vciy obvious objection to its use, however, whi.;; 
must here be met, namely, the fact that it is itself an elcctrolytf 
although a weak one, and that adjustment of ionic equilibrium 
therefore complicate the observed effects. That this complicaiic; 
influence is, however, very small is shown by the following calculi 
tion. In a typical case, to be described later, 0’25 of an equivjitr,: 
of potassium chloride was added to 500 grams of a 20 per cpci 
solution of malic acid. The system would come to equilibriui 
according to the equation : 

HA + KCl KA -H HCl 

Q, Oj a, 

1 -x n—x X X 

(A represents the group HjC^Oj. The middle row gives the 
degree of dissociation, and the bottom row the gram-molecule 
present per V litres, of the various substances, when equilibrium a 
reached.) Then by a calculation due to Arrhenius and van lju.' 
(compare also Zeitsch. yhyMnl. Chem., 1896, 19, 485) the follovm; 
equations are obtained ; 

ajj{l -x)ci, -t-(»-a:)ajH-axi5-ta;a4} = tF{l -a,) . . (>) 

{k being the dissociation constant of HA), 
and (1 -*)(«- ar)aja 2 = x’o 3 a 4 ('0 

kV (•1 

also, to a first approximation, X* = • 

“s“t 
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la lie «»»» ewiBider«tioii, a*, Oj. njay be taken approxi- 

pji,ly equ»j, to 078, the degree of dissociation of 

KyilBilun chloride at the dilation used. It may bo calculated that 
j'.yeJ*, and »=0 335; also i — 3"95xl0“< (Ostwald, Zrilich. 

Chtm., 1889, 3, 369); hence from (iii), to a first 
^proximatiOD, *=0 0203. 

' THerefo™ from (i), a, = 0'00092, and therefore from (ii) to a 
approximation, *=001912. Hence the percentage of 

1 j _0-O1912xl()0 „ 

pu(»i«um as hydrogen malate 0.-) j5 —5 /06; or percentage 

„o„!iis«ici*tcd hydrogen malate = o-706 x 0-22 . l-2,^;i. Tho e.xtent 
iiinic rcadioii is therefore in this and simihir cases very small; 
ja,i ill actual practice any possible effect on the rotation due to it 
»i< completely overshadowed by large influences of another sort. 

E.ipehimental. 

.\ppimUit and Methad.—'lhe rotation of the solutions was read 
h a Schmidt and Ilacnsch thrce-lield pohiiimdcr; ten to fjftctn 
t, a.i;ngs being taken for each solution, in most cases an accuracy to 
► ,(11111 a few thousandths of a degree being attained. The tempera- 
me was in all cases 20°, the thermometer being stendardised, and 
• ading to tenths. Yellow sodium light was used, obtained from a 
!amc illuminated by sodium chloride, and filtered through 2-6 cm. 

a C («r cent, solution of imtassiuni dichromate, this giving 
Lindoli, ■ Das opt. Drcliuiig.sverniogen, ■ p. .Tfll) a mean wavc- 
cri.’th of j89pp. Density was determined by moans of a pyknometer 
A’i alftflut lu c.c. content. 

Kahibaiim s malic acid was used. Of the salts, most were tho 
• .uire, for analysis" salts used in the labor.atoiy; a few had to be 
Sr cially prepared; some ^for c.cample, zinc chloride) were obtained 
m Hdution, the strength of the latter being determined by analysis. 

I t comparative purposes it was considered best to add the various 
rot,, m c.,uivaleitt quantities to malic acid solutions of the same 
uongtb, namely 100 grams of malic aci.l; 400 grams of water, in 
^. st rases. Such a solution is about l o molecular, and, without 
. eg too ^centrated, made pos.sible sufficiently large and accurate 
L’ li cd ^"Hdrotis eicctrolytcs could not conveniently 

07;,, i ri” - t'-n. ^vece added to more concen 

^ s! c a f f T', ‘hat the ratio, 

r , t ^ • ^fi'iivalciiis of electrolyte, was as given, 

i' .d l ™ ''**'’*■ “'“tioii above described, malic^acid 

inerminrf t ririL < o">position 

y titration against barium hydroxide standardised by 

7 1 2 
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succinic acid agreed satiifacturily with that by direct 
For five different 20 per cent, lolntions prepared in the 
described from different samples of malic acid, the densities vert 
df = (o) 1 0793, (6) 1 0797, (c), (d), and («) 10795. 

The mean density was thus T0795. Other densities determijjj 
were: 

for 5 per cent, solution (^=1'0180 
„40 <!*=• 1-1713. 

On exhibiting these data graphically, the points lie on a rejs ,, 
curve passing through the point for which percentage =0. i.j 
density = 1 . If strengths and densities, as given by Schne.;.j„ 
(tnc. eit.), Nasini and Gennari {Ztiltch. phytikal. Chem., IgJi; jj 
117), Woringer (ibid., 1901, 36, 336), and Winther {ihul., Dr 
41, 161), are similarly represented by curves, it is seen that ot 
siderable divergencies exist between the several results, the auitfc, 
curve being the middle one of the five. Concentration calculari 
from a given density would be about 5 per cent, lower accordics 
Schneider and Woringer than according to the author or Xa,;. 
and Gennari. Recognising these differences, Woringer ascriUj 
them to error on Nasini and Gennari’s part. Both the latter aij 
he determined concentration . by titration against potasijE 
hydroxide. The author believes that his gravimetric preparai:« 
of the solutions yields consistent (compare constancy of densiiv >j. 
it.dependently prepared 20 per cent, solutions, shown above i jti 
trustworthy results, whilst according to Degener (Fettteh. d. T’d.r. 
1/nclischiiln, liraunscliweiff, 1897, p. 451) doubt attache.s to tin 
accuracy of a titration of malic acid against alkali. If the authe 
be right, and Woringer in error, the latter’s data will evidenth 
need revision ; and the same holds regarding Thomsen ,s reu;- 
(Ber., 1882, 16, 441), where the composition of malic acid soluti.si 
is determined from density by a formula based on Schneider s date 


Rotation of Pure Malic Acid Soluiiont (f = 2 dcm ). 
Table I. 


p- 


cff. 

W- 

5 

- 0 *229^ 

1-018 

-2-25* 

20 (a) 

-0-38 

1-0793 

-.0-88 

20 (6) 

-0-42 

1-0797 

-0-97 

20(e) 

-0415 

1-0795 

-0-9« 

20 («i) 

-0-41 

1-0795 

-0-95 

20(e) 

- 0-469 

1 -0795 

-1-09 

40 

+ 0-500 

1-1713 

+ 0-535 


The five different 20 per cent, solutions, for which data 
tabulated above, were prepared from different samples of Kati 
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't rAlie acid. A rapetition of the measurements in the cases 
*"*^4 (r)> where the rotation Tariea most from the mean, conhnued 
ralees given. The const an cy of the density in the five case.s 
ijo« that there w*» no ^>preciable difference in the percentage 
^position of tie solntions; hence it must be concluded that the 
gjixres in the last column indicate actual diffeicnces in the rotatory 
wer of the malic acid used. The explanation is no doubt to be 
^nd in the difficulty of obtaining chemically pure a substance so 
isbie to the influence of traces of impurities, to polymerisation, 
inhvdride-formation, and possibly racemisation. 

Ill the Allowing tables 0 = number of equivalents of salt added 
III 5i>0 grams of a 20 per cent, solution of malic acid. Under the 


Efftel of Alkali Sallt on Iht Rutation. 
Table II. 


I«l?' fer 


s«]t. 

n. 


«r- 

(»)“• 

pure Arid. 

A. 

CiC\ 

i 

1-1442 

C-883* 

0-S6“ 

-1-OS’ 

i-yi" 


1 

1-3185 

1-41S 

3 -58 

- 1 -08 

4-66 

KM'l 

1 

1 ‘12-23 

0-369 

0-87 

- 1-08 

1 

KW'l 

1 

1 2417 

1-598 

4-00 

-108 

6-08 

KCl 

i 

1 0905 

0-07 

OIG 

-0-88 

1-04 

Kt'l 

k 

1-1013 

0-455 

1-07 

-0-88 

1-95 

Kfl 

i 

1-123 

109 

-2-61 

-0-88 

3-49 

Kfl 

I 

1-1618 

1 -895 

4-69 

-0 88 

6 -.57 

KSO, 

1 

1-109.5 

0-388 

0-92 

-0 96 

188 

KSO, 

1 

1-1882 

1-404 

3-55 

-0-96 

4 7)1 

Kllr 

* 

1 

1-1215 

0-49 

1-16 

-0-95 

2-n 

filSr 

1*23(13 

2015 

5-05 

-0-95 

6-00 

siKI 

1 

1-1397 

0-608 

1-44 

-0-95 

2 39 

Kl 

\ 

1-3015 

2-283 

5-84 

-o-9:> 

6-79 

*j K,«0. 

1 

11126 

0-222 

0-5-J 

-0 96 

1-48 

Ssl’l 

1 

1 '0993 

0-30 

0-70 

0-97 

1-67 

x-»n 

1 

1153 

1-86 

4-51 

- 0-8S 

5-39 

X«NO| .. . 

1 

1-107 

0-275 

0-65 

0-96 

1-fll 

NaNO, 

1 

1-180 

1 -48-3 

3-68 

-0-96 

4-64 



i 

1-1103 

0-082 

019 

0 95 

1-14 

Nsr‘». 

1 

M81 

ro2i 

2-43 

-0-95 

3-38 

Nfl.a 

5 

1086 

0-08 

0-19 

-0-97 

116 

NH.Cl 

1 

1-103 

0-92 

2-31 

-o-y? 

3-28 

Nll.XO, 

i 

1 0938 

0 001 

0-15 

-0-96 

111 

NH.XO, 

1 

1-131 

0794 

2-04 

-0-96 

3-00 

iSlf.W 

i 

1 *0965 

-0-126 

-0-30 

095 

0-65 

iXH.vSO. . 

1 

1-1418 

0 416 

103 

-o-or. 

1-98 

tin 

i 

1-091 

-0 105 

0*24 

0-97 

0-73 

uei 

1 

1*123 

0775 

1-87 

-0 97 

2-84 

Oxidation 

of the 

IfOtasbium iodide took 

ilacH ill the 

arid solution, 

which 


sTS'iDSlIy tamed brovn ; bat when Ibe rcadiiiits were taken this action had 
isf.bably aot adranced far enough to affect them lu-aterially. 

K j.nyectel aieasnrement of the effect of potatcsiuio fluoride had to fie abandoned, 
1* ruffident hydrogen fluoride was liberated in the acid solution to have attacked 
sad HKiiled the glass polarimeter tube, 

it; Insufficient solubility prevented the use of a higlier concentration of 
lotasiiaia lulphate. 



2270 8TDBB8: ISfLOISOE OP IMACnVK KUCrBOLTlft gj ^ 

column headed “[a]; for pure acid ” ia given the apecific rout;^ 
of the particular 20 per cent. aolnUoa of malic acid to 
salt was added. A denotes the change in a dextrodirection u( 


Fio. 1. 



n = numbfr nj equiiMlents of /salt jwr 100 grams of anhydrous uia/ir and. 

rotation caused by the addition of the salt, and is thus a meas’i't 
of its influence on the rotation. 

It is seen from the above table that in all cases the addition c: 
the salts has markedly influenced the rotation, turning it in i 
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action, *® nio«t cases actually clianging a tevo into 
^^jjl^rotatit*- If fl** typicil case of potassium chloride is 
* j^ed it ia seen h®* influence, measured by i, varies 
with the amount of salt added, i increasing as the 
”’*'*”*, of salt inereaaes, but not quite proportionally. Fig. 1 
iho« graphically the influence of most of the .alkali salts, A being 
lotted aa wdinate, and the content in salt, n, as abscissa, There 
^ thua obtained, for example, for potassium chloride, a very regular 
urve. passing through the origin and the four points determined, 
nd with slight curvature convex upwards. For the other salts 
(he data gir® only ^*'0 points on each curve, besides the origin; 
bat their position leaves no doubt that they Ho on curves similar 
ia point of regularity and of general appe.arance to tliat of 
ootassium chloride. It was thought unnecessary to determine more 
points on these curves, those given illustrating with suflirient 
accuracy the nature of the result obtained 
The relative influences of the various salts are soinewliat different 
at different concentrations; this is shown clearly in Fig. 1 by the 
varving curvature, and even crossing, of the curves. In investi- 
gating the connexion between the clieinioal mature of the salts 
and their comparative effects on the rotation, a delinito equivalent 
concentration at which to compare these must therefore be chosen. 
An infinitely small eonccntrzit ion commends itself for this, for 
disturbing factors such as varying degree of dissociation of the salt, 
internal pressure, etc,, will then be least evident ; whilst ,at higher 
concentrations they may produce the divergencies from proportion- 
ality shown in the curves. Fractical measurements of A being, 
however, impossible with a very small concentration of salt, an 
approximation will be obtained in comparing the values of A at the 
relatively low concentration for which n- J. Carrying out this 
comparison, it is evident from the curves that the influence of tho 
.salts on the rotation varies regularly with their chemical nature. 
For positive radicles the effects are in the order : 

*CB>Rb>K>Na>NH^>Li; 

for negative, I>Br>Cl>N 03 >JS 0 ,. A numerical comparison 
reveals a striking regularity, shown by the following table: 


Table III. 



A. 

Diff. 


A. 

Diir. 1 


A. 

Diir. 

KOI 

N>C1 ... , 
Nn,a 

. 1-95 
. 1'67 
. Mfl 

0-28 

0*51 

KNO, 

KaNO, .. 
jNHjNO,.. 

. 1-88 
, 1-61 
. in 

0 27 
0-50 

JKjSO. ... 
iNa«S 04 ... 

i(NH4)2S04 

1’48 

1*14 

0*65 

0'34 

0-49 


For “ a = J ” additions of salt the efffrcts of cresiiim, rnbidium, and potassium 
'“blorMw are actntllj equal, but the shape of the curves (Fig. 2) seems to show 
t hat at lower com^ntintioni of salt the order of influence is as given. 
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From the eloee agreement between the cohunna headed " 
it must be concluded that the effect of each these aUajj 
may be regarded as the sum of two terms, distinctiTe of the 
and negative radicles of the salt. The absolute value of the inSuf j ' 
due to each radicle obviously cannot be decided, only the rt.Vt, ' 
for example, from the above table: 

K~Ka= about 0'30°. 

Na-NH, = about O SO^’. 
and consequently, K -NH4= about 0’80°. 

From a consideration of the above results and those to : 
described, it seems probable that the main influence is exerted 
the positive radicle. 


K fleet nf Barium and Calcium Solti. 


Table TV. 


»slt. 

n. 


0». 

1-976° 

fo]?- 

pui-a aril 

R»C1, 

1 

1 1256 

4-62“ 

-0*9»}- 

BaCI, 

1 

1 *"2568 

, 6-769 

16*27 

- 0 

(a) H»(NO,), 

i 

1 133 

1-652 

3-88 

-0 95 

C*CU 

i 

11018 

1*220 

2-86 

- l-Of 

(4) CaOh, 

(4) cairro,), 

1*019 

M0« 

5-758 

13-72 

- 1 09 

.... 0*2998 

11155 

1-455 

3*42 

- 0 95 

Ca(NO,), 

1 

1*1917 

4 552 

11-1-2 

-0*95 


(a) Insufficient solubility (irevcnted tho nss of a higher coiiceritratitm of Ian.., 
nitrate, 

(i) lu these cases a too great quantity of salt was inadvcrtsmly adJ. J, a 
shown under column “n.*' In the case of calcium nitrate, where the i.tf,': 
a = l is of interest for comparative purposes, interpolation gives 3'69‘ ai the vi! .< 
of A for that concentration of salt. 


Tho order of influence of the radicles of the above table i< 
Ba>Ca, and as in the case of the alkali salts, C1>N03, f"! lb 
concentration we have; 


Table V. 


llaOli 

CaCI, 


A. 

5-58" 
3 '95 


Diir. 
I 83“ 


RafNOj), ... 
Cn(NO,)., ... 


4-83“ 
8 -69 


llilf. 


1 If 


The numbers under "Diff. ” do not agree so closely as in theia.se 
of the alkali salts, barium nitrate giving a smaller effect than wouhi 
bo expected. It is very significant that, as appears from condur 
t'vity tables (Landolt-Bornstein, “ Tabellcn,” p. 745), the dissocu 
tion of barium nitrate in aqueous solution at the concentration iisoi 
is abnormally low j for whilst barium and calcium chlorides show 
practically equal degrees of dissociation in .V/2-soIution, that oi 
barium nitrate is only about five-sixths that of calcium nitrate. A 
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non thw •VP**** between the degree of dkeocietion 

itf influence on the rotetion of malic acid. 

^ meet remerhehle fact shown by table IV is the great influence 
by talieof barium and calcium, especially when it is remem- 
E„r»d that in equal equivalent concentrations there is only half 
1 of these elements present to one atom of the alkalis. In 

to determine whether this influence was connected with the 
IvalcocT of the metallic radicle, as well as to further the investigation 
rencrailv, the eflect of salts of other bivalent metals, and of the 
^rralenV metal, aluminium, wae measured. 


Sfftei of Saltt of Wealer Bates. 


ML 

R. 

Table VI. 

«?■ 

[«e 

f«r 

pur« acifl. 

A. 

HA 

HrVOih 

1 


-0*2fi7* 

-0-60’ 

-0-99' 

0-S6' 

} 

1'1496 

- 1 -893 

-4-45 

-1-09 

-8-86 

Hr.XO,)) 

lajXO.I, t 

] 

1-3472 

-1-900 

-4-67 

-109 

-8-68 

f 

1-1291 

-0150 

-0-8s5 

-1-08 

0-73 

fiXO,), 

1 

1-297 

0-831 

-2-03 

-1-08 

3-11 

fan, 

1 

1-1106 

-0-220 

-0-58 

-1-09 

0-69 

Isa 

IsiXOjt, 

I'Olli 

1-1916 

0-913 

1-46 

-1-09 

2-65 

i 

1 

lil9 

- 0-J-J9 

-0*54 

- 1-09 

0-65 

Iai.S0;l, 

1-2283 

0-711 

1-72 

- 1-09 

2-81 


f 

1118 

-0-406 

-0-95 

-0 96 

000 



0'09S 

1«47 

0 045 

o-n 

-0-95 

1-06 

HA 

1 

1-0995 

-0-137 

-0 32 

- 1-09 

0-77 

HA 

HrXO.t, 

I 

rissd 

0-729 

1-73 

-1-09 

2-82 

* 

1-107 

-0 091 

-0-14 

-0-95 

0-81 

HcNOA 

1 

1-1817 

0-099 

1-70 

-0-95 

2-06 

H<A 

\ 

MOW 

-0-262 

-0 61 

-0-96 

0-84 

HsSO. 

1 

11985 

0-240 

0-56 

-0-95 

1-61 

un. 

) 

1 0985 

- 0*209 

-0-49 

-1-09 

0-60 

in, 

I 

1-1.647 

0*655 

1*54 

-1-09 

2-6! 

mso,), 

t 

M075 

-0-295 

-0-09 

-1-09 

0*40 

The curves 

n Fig. 

2 ahow the respective 

effects 

of all the 

variouB 


■tilorides used ; also of cadmium nitrate, cadmium chloride not being 
iwd. 


The effects of the salts mentioned in the above table is in general 
ixsitive, and of the same order as that of the alkali and alkaline 
'srth salts, although less in magnitude. It follows that the large 
afiuence of barium and calcium salts is not merely dependent 
>n tie valency of the metal. As was found in previous cases, so 
II table VI it is seen that the chloride and nitrate of any particular 
netai (with a notable exception, to which reference will be made 
*t«r, in the case of mercury) exert about the same influence on 
he rotation, and the sulphate considerably less than either. The 
,ener^ effect of the metal radicles is in the order 
Cd>Mg>Al>Zn>Hg. 
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More complicated relationships have, however, r^laeed the 
ones met with in the case of the alkali salts ; so that to dra« ^ 
any accuracy the curves representing the effects, more poini* 
two or three would usually need to be determined. In every 
previously studied, the effect when » = 1 is less than four tie. 


Fio. 2. 



n = nmnhcr of equimlenti of salt per 100 grams of arliydrom auito' odl 

that when » = J, and the corresponding curve is convex npvs.Th 
This still holds for magnesium chloride and magnesium nitrur 
but for the other salts in table VI, and notably those of zinc 
mercury, the reverse is true. A striking illustration is tie r»s 
of zinc sulphate, where the effect when n = J is actually zero, it* 
when »=1 being more than a degree. It thus appears that w 
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iddiUon of inIphAte produces a negative effect, making the 
more l*vo; and that as further quantities are addeti, the 
rjsauon ^ B^ative maximum, passes again throiigli aero, 

^ t'befeo'ea po®*''^®’ mercuric nitrate, if comparable, 

*^*n)0re remarkable still. The figures (for n- J, i= -3'36° and 
■* _ j i=r- 3 ' 58 °) suggest that the initial barge negative influ- 

a marimum between the two concentrations studied, 
nd that further additions of salt would probably influence the 
Mutation in a dertroaense. 

The cause of the greater complexity of the influence of these 
ills is doubtless connected with their being salts of much weaker 
bases than those previously studied, the complexity of the influence 
totreasing with the weakness of the base. The incipient formation 
af (etblv dissociated salts or complexes of malic acid appears a 
Dtobable explanation. Malic acid is noted for its tendency to form 
»ilh weakly basic metals complexes of a widely different rotation 
from the acid itself. On the addition to the acid of a salt of a 
reak base, a limited amount of the feebly dissociated malste or 
eomplcx would be formed, and equilibrium set up according to the 
equation : 

.Salt of weak base and strong acid + malic acid ^ 

Feebly dissociated malate or complex H strong acid. 

Thus, as actually observed, the inifi.al .iddition of salt would 
■dlcct the rotation in an anomalous manner, depressing its value 
if the malate or complex formed were strongly hevorotatory ; whilst 
further additions would affect it more normally, To test this 
<'S|tlanation, a rough experiment acas performed in the case of the 

n I " solution of zinc nitrate and malic acid (table VI), nitric 
acid being added in successive small equal (|uaiiti(ieR to the solution, 
and its effect on the rotation observed. If the above explanation 
be correct, the first additions of nitric acid should diminish the 
amount of the feebly diasocialcd mal.ale or complex, according to 
ihe e()uation, and thus influence the rotation more powerfully in a 
lieitro-direction than subsequent additions, the effect of which 
would be only the ordinary one of acids on malic acid (see table 
Mil). That this actually occurred, the following table shows; 

Tabi.e VII. 

No. of parts of nitre- acid a, Mod, Otm-rvcl anglfi *d' rotation. 

0 071“ 

a o;(8 

7 I'll) 

l-.dS 
1-ot 


13 

23 
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flti 


Effect of Aeide. 
Table VIII. 


Acid. 

n. 



Wf- 

pure »ci i. 

HCl 

UCl 

UNO, 

HNO, 

k 

.. 0859 

i 

1 

1*0875 

1*105 

1089 

1-1153 

-0105' 

0 315 
-0 105 
0-255 

-0-25' 

075 

-0-46 

0 54 

-0-9;- 

-o-sr 

- Otir; 

H,SO. 

i 

1 

1 0»47 
11395 

- 0-229 
0-294 

-0*54 

0*71 

- 1 -09 



i 

10812 

-0-432 

-108 

- 1 M 



C,H.O, 

i 

1 0855 

-0-304 

-0-78 

-1-09 


Schneider {Annalen, 1881, 207 , 278) investigated the eftw 
snlphurie and acetic acids on a considerably weaker soluiioc .y 
malic acid than that employed in the present research, and fnaj,; 
that both changed the rotation in a dextro.8ense, the fortiifr, b, 
ever, tenfold more so than the latter. The measurements taljuU:*.; 
above for these acids are in harmony with his result. Acetic m,! 
exerts a regular and positive, but notably small, inQueiicc, » 
to which future reference will be made. 

Some small part of the influence of the acids must be due to ti e: 
throwing back the small electrolytic dissociation of the malic jc;-. 
but it is as hydrogen salts that they have their chief effect 7b 
latter is, for the mineral acids, regular and somewhat smaller t!;« 
that of the alkali salts. Hydrochloric acid exerts a less inflticLn 
than lithium chloride, so that in order of influence K>Na>l.i>H 
parallel to the order of atomic weights. Nitric acid has les.<i intlure.i 
than hydrochloric acid, as was to be expected ; but sulphuric i-l 
breaks the usual order, CT>N05>JS04, in that it lias lic-twfrr. 
hydrochloric and nitric acids in its effect. The explanation r.f ib. 
exception is not clear; it may possibly be due to the fact that lIS'i, 
ions are largely present instead of the SO4 ions in other suljil.'.v 
solutions. 

Effect of Snltn on SobUions of Varying Coticciitmtinn. 

Hitherto the influence of electrolytes has been considered rai 
specific rotation of 20 per cent, solutions of malic acid only, 1' 
was thought of interest to determine how that influence varied. hc<.i 
absolutely and relatively, with respect to different salts "htu dr 
concentration of the acid was varied. For this purpose the eSef, 
of potassium chloride and of sodium chloride was studied on ,) p: 
cent, and 40 per cent., as well as on 20 per cent, solutions of ti>,i - 
acid. In table IX, p= percentage of malic acid solution; '■ 
number of equivalents of salt added per 100 grams of pure mji.' 
acid ; other symbols have their usual meaning. 
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)fncii‘ 


Tabuc IX. 

pnra icid. 

«. «?• («ir- («-) *• 

J i 1-02SS -O-JSl* 159* -2S6* 0«8’ 

g 1 10405 - 0 034 0-34 - 2-25 lOl 

i 4 I-104S 0-8S5 3 50 -225 676 

5 4 1-023 - 0-183 1 81 - 2 25 044 

iO i I'lOlS 0-455 1-07 -0-88 1'95 

20 i 1 0093 0-30 0-70 - 0 97 1-87 

40 i 12132 3-573 3'96 0-635 3-425 

40 t 1-2083 3-417 3 74 0-535 3 206 

(al for thii colainii tfx Ubl« L 
(5] TheM figures ere taken from table []. 

The relative effect of equivalent quantities of potassium chloride 
ud sodium chloride is seen to be about tho same for each strength 
)f acid solution, in each case potassium chloride exercising somewhat 
„ore influence than sodium chloride. A similar result may be 
nferred to hold for the influence of salts generally. 

The values of A given for the three different concentrations of 
»taasium chloride in the case of 5 per cent, acid solutions show 
he regularity of the influence exerted, even when (as for n=8) the 
molar concentration of the salt considerably exceeds that of tho 
uid. If these values are considered along with the other results 
chtained for potassium chloride (tables II and IX) a simple and 
important relation is seen to obtain between A and the potassium 
rliioride concentration of the solutions examined. Let A denote 
the number of equivalents of potassium chloride per 100 c.c. of 
tolulion (p and A same as before); then, with the necessary 
calculations, the following is obtained : 



Table X. 


p- 

N, 

A. 

5 

00128 

0-68* 

$ 

0 062 

1-91 

5 

0'221 

676 

20 

00273 

1*04 

20 

0055 

1-95 

20 

0112 . 

3’49 

20 

0*232 

6-67 

40 

0121 

3-426 


It is evident that A depends mainly on N, and but little on p; in 
other words, the influence of the salt on the specific rotation depends 
mainly on the concentration of the solution with regard to that 
•alt, and not on the concentration of malic acid present. Each 
malic acid molecule may be regarded as affected independently of 
olher malic acid molecules, but to a degree dependent on the 


ii!!. 

KC! 
Kll 
K« ^ 
S.il. 

! 

i X-e'I 
K'i 
K»Ci. 
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1 itf 

number of ealt molecules or ions within iU sphere of inflq^^ 
What little departure the above table shows from this r^v 
explicable by the varying malic acid present causing a vana * 
in properties of solvent and salt, for example, by affectia» 
degree of dissociation. It may be mentioned that Farustfis,, 
work cn the influence of salts on the rotaticm of (ucrose rt-v^ 
a quite analogous law (/ler., 1890, 23, 3750). ^ 

Efficl o/ .Sa/ti of H'rfli Acidt, 

It has been calculated above (p. 2266) that the action of ,u 
acid on salts of strong bases and strong acids is negligibli- y. 
would not, however, hold in the case of a salt of a wi-ab ^ ■ 
It was thought of interest to determine the cSect in one or t« 
cases of an acetate, which is the salt of .an acid weaker even tbsi! 
malic. 

Tablk XI. 

(al? I'-r 

Salt, V. o™. [«]^. l>urn a, ill. i 

KC.,H,0, J MOW) O'/D-j' -1-82’ -Oli.V 

KC;H,0., 1 I'litO -2-2I8 ■ 5-74 -O'W , •, 

j), 1 M235 I-20 2 -as -ICCI- v 

0-2435 11105 1 009 2-49 -O-Si ; ‘n 

For coiicentratioii, polassium acetate gave an c6«i tf 

— 0'S7^, as against +1'9.5° for potassium chloride. This lu'cai:, 
effect (in contrast with the case of mercuric nitrate) was mere tin. 
quadrupled on quadrupling the amount of salt added. The cciiirj : 
between the intluence of pot-issium acetate and that tit mhe,' 
potassium salts is c.xplaiiied by the large formation in the 
case of hydrogen malatc and undissociated acetic acid. The (■.««■ 
and effect of this action may be approximately ralculaled for •'> 
" n = ^ ” addition of potassium acetate. In the following scheme thf 
symbols mean the same as in the somewhat similar calculati'-ii ic 
p. 2266. 

HA + KOjHjOj =: K.^ + H-C^HsOj 

Oj II9 dj 0 ^ 

1 n-x X X 

Let jtj and k., be the respertive dissociation constants of nu.ir 
and acetic acids, and C the concentration of hydrion in solun<>!! 
The following well-known relations will liold : 

C X {a^(l -a:) + a3»[ = A‘j X (1— aj)(l -x) , . • ('i 

and C X {a 2 (n - x) + a^®}=ife 2 ^ (1 " * 4 )^ .... lii> 

by division, + V . . , (iii) 

o.>(n - ») + ij( 1 - a,)a: 


Ba(OU), 
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Vo« *1 »*y *** ***““ ‘o «a; and Oi, and 

ars very amall. Also, k, = 395 x 10-*, <■,= ISx 10-*. 
S^^^iution (iii) reduces approximately to; 

^ -A 395,, ,, , 

Vow IS in the former calculation, n = 0'335. 

*.0-32M; that u, ■* P®*' '*'® l>otassiiim 


has been acted on and hydrogen malate formed. 

An ertiroat* may now be made of the order of the rotation the 
(oiuuon might be expected to show. The roution fhonld mainly 
of (o) the rotation of the potassium hydrogen malate, (h) that 
of the excess of untransformed malic add, and (c) the inllueiice of 
llic potassium hydrogen malate and acetate, similar to that of other 
nits, on the rotation of the excees of malic acid. For (o), interpohi- 
Udo from the data of Schneider (.Inno/cn, 1881, 207, l!66), with 
erewsary calculation, gives -0-99° as the actual rotation of 
'siO mm. of a solution of potassium hydrogen malate of the same 
r,nieutration as Las been -calculated to bo present above. For 
(/,i. similar interpolation and calculation from the author’s data 
in table I give -0'41° as the rotation caused by the residual 
unchanged malic acid (amounting to 67'4 per cent, of the whole). 
Fi.r (c|. assuming the inllueticc to be approximately equal to that 
b( an equivalent quantity of potassium chloride, calculation gives 
if; ij*. Adding those throe effects, the observed rotation a of the 
iwlution should thus be about -0-99°-0-41°t 0'65®i- - 0'85°. TJie 
langle actually observed was -0'7G“. The agreement, Imlwcen the 
results of cslculation and observation is at least sufficiently good 
^1 show that the abnormal negative iiifl lence of potassium acetate, 
^nd even its order of magnitude, might have been anticipated. 

I Banum salts (table IV) exert so large an influence on the rotation 
pf malic acid that the question suggests itself whether hero, at least, 
flhc formation of a chemical complex or undissociated salt is 
accountable. Considering the stiongly basic nature of barium, such 
is thing is a prion improbable; yet the large influence referred to, 
pfrtisidered in conjunction with the extraordinarily sharp ascent to 
^ large dextrorotation determined by Schneider for barium malate, 
»ven in dilute solution (lor. n/., ji. 277), makes it desirable to 
jaaswer the question with greater certainty. The rc.sult.s for the 
Wdilion of barium acetate and barium hydroxide, tabulated above, 
enable this to be done. If a complex or feebly dissociated malate 
formed, a much greater effect would be expected in these 
psea than when the hydrochloric acid is competing for the barium, 
p^ables IV and XI show, however, that, on the contrary, and as in 
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the case of potassium acetate, the acetate and bydnndde oj 
cause considerably less dextrMtitatioa than the chkaride. 

The table shows that barium hydroxide wat added in somu^ 
smaller proportions than the barium acetate, in fact, so 
produce in solution the amount of barium hydrogen malne xjjjri 
a calculation similar to that made in the case of potassium 
would show to be formed when the barium acetate was addoi i, 
would be expected if the apparent influence of the acrtate were a> 
to an almost complete formation of hydrogen malate, the eSi<i .4 
the barium hydroxide was only a little less than that of the bir.u 
acetate. The difference of 0‘49° is to be explained by (i) the siijh. , 
greater amount of barium in the latter case influencing the roUtiee 
of the unchanged malic acid by 01° to 0'2°; (ii) the one fcu,,^ 
equivalent of acetic acid present in the latter case exercising um 
table VIII) a small effect on the rotation, say, 01°; (iii) thf 
dilute solution in the former case, due to the water of iieutriiin, 
tion ; this would rather lower the observed rotation. 


Effect of Electrolytes on Malales. 

Thomsen (7. pr. Chem., 1887, [iij, 36, 146) found that exce* 
alkali had a considerable influence on the rotation of alkili niu 
of malic and other hydroxy-acids, which he ascribed to the formsiat 
of complexes, the excess of alkali combining with the alcvbrx:. 
hydroxyl. The evidence offered in support does not seem sttw,-. 
no such complex being prepared, and the main argument apparfr.:)! 
being the observed effect on the rotation. It seemed worth invfj'.; 
gating whether sodium chloride affected sodium malate .simi'jrt 
to excess of sodium hydroxide. The solutions were prepared 
such strength that they may be considered to consist of 20 ret 
cent, malic acid solution, together with the amount of anhydtcii 
sodium hydroxide or chloride required for the equivalent pre^ 
tions. In the following table, is calculated as the speci;: 

rotation of the malic acid present; i is the positive increase it |« 
due to addition of the extra sodium hydroxide or chloride noleca.e 


Table XII. 


riS 


Equivalent proportions. . 

C,H,Oj + 2NaOH M71 -3123° 

C,H,0,-e3Na0H 1'2226 -1-524 

C,H,0,-s2Na0H+NaCl 1-2172 - 2-006 

*C.H,0,4 2NsOH 11716 — 

•C 4 H ,05 + 3Na0H 1-2222 — 

* The last two lines are obtained by interpolation and calcalilios (r* 
Thomsen's results ; they agree well with the author's data, in the first two lines. 


wr- 

- 7 - 46 '- 
- 3-67 

- 4 -97 
- 7-42 

-3-71 
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ncAH lodiaiii cUoride produces s dextio-eflect on Uio 
two-thirdt of th»t produced by sodium hydroxide; 
'r* the influ**** “ •* ““® order ; and if, as seems 

I . the influence of sodium chloride is not due to a complex, it 
,* be t*id> *pArt from further evidence, that the influence of 
»jdmm hydroxide is so caused. Other substances than sodium 
tvdroxide would presumably similarly influence the rotation of 
nj um malate. It is interesting to note that, if two molecules of 
^idiuin chloride had been first added to the 20 per cent, malic acid 
instead of two of sodium hydroxide, the third molecule of sodium 
(hluride would, by extrapolation from the results in table II (if 
,noh extrapolation can be trusted), have an influence on tho 
tutition of approximately the game magnitude, 2’5°; at any rate, 
!,,< more. 

Duciu$ion of Results and Conclusions. 

Inactive electrolytea might influence the rotation of a solution 
of malic acid in two ways : (i) by affecting the composition or con- 
stitution of the active molecules: (ii) by setting in operation 
lolulion-forccs which would affect the asymmetry of the molecules. 
I'iiange in composition might come about, in tho first place, by the 
uUs forming complexes with the malic acid, an explanation which, 
nth a possible exception in the case of a few of the salts of 
lable VI, may on the following grounds be dismissed as most 
traprobable : (a) the regular nature of the salt influence; (h) tho 
I priori inconceivability of a salt like pota.ssium chloride forming 
luch complexes; and (c) the evidence already given against 
Mmplex formation in the case of barium chloride. Secondly, the 
nalic acid might act on the salts, forming malates and liberating 
icids; but calculation, confirmed by experiment, has shown that 
Jiis only occurs to an extent of any importance when the salt of a 
teak acid, such as acetic, is added; thus, in a solution of malic 
icid and potassium chloride, tho partial formation of potasaium 
Hydrogen malate, which is tevorot.itory (Schneider, loe. oil., p. 266), 
;ould not explain the large de-xtro^influence observed. Thirdly, 
:hang6 of molecular composition might be due to change of electro- 
ytic or other dissociation in the presence of the salts; but the 
magnitude of the effects observed is far too great to bo explained 
:y change of clectrolyt.ic dissociation, whilst it appears highly 
niprobable that polymerisation would be largely influenced by tho 
wcience of the salts. 

The cause of the salt-influence must, then, bo sought elsewhere 
ban in change of composition or constitution of the active 
lubstance. An explanation plausible at first sight is that the 
bnnation in solution of hydrated molecules by the added salts 

'’OL XCIX. 7 „ 
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would act like concentrating the Bolntion, which ia well kcoirt 
influence the rotation of malic acid in a dextro-sense 
lor., eit., p. 2G2). That such an action, if occurring at a:: j, 
relatively insignificant, is shown (i) by the fact that the iiiajr 
of the saltrinflucnce is often far too great to be thus 
barium chloride, for example, proflucing at the higher cone, r, in; ‘ 
an effect several times as great as would be given by total 
tion of the malic acid (assuming Schneider’s value of 
the rotation of the anhydrous acid); (ii) by the fact tha; , 
general, the salts with greatest affinity for water, such as l:.t_ , 
chloride, actually exercise the least influence. 

Light would be thrown on the salt-effects could a parallel!.,, •, 
discovered between them And any other physical propcrtiis 
solutions. The result of a search made by the author f..r .u , ^ 
parallelism may be summarised as entirely negative; tin, afi 
not only to purely physical properties, such as viscosity and 
of the solutions, mass of salt added, etc., but also to the pin.;.,, 
chemical action of sails in precipitating colloids, and their inf.uH. . 
on the solubility of non-electrolytes in water (Eothmunil. 1. 
lichkeit uiid I,dslichkcitsbeeinflussung,” p. 148). It is , 
noteworthy that the internal pressure of aqueous solutions of 
various salts (see Tammann, “Beziehungen zwischen dcti inner.- 
Kratten uiid Eigcnschaften der Losungen,’’ p. 87) shows no -a-r- 
ficant parallelism to the effects of the salts on the rotation of m» 
acid. This fact bears on Patterson's attempt (Trans., la'rl ir.; 
following years) to establish a general connexion hclwecn •:* 
“solvent influence” on rotation and the internal pressuiv .-i i.-i 
solutions. 

The above failure to connect the observed effects of elfi'iro>.-ra 
on the rotation of malic acid with ordinary chemical or pli;-: i. 
changes confirms the view that the influence is mainly duo !- i 
direct and distinctive power possessed by the inactive mole il., 
in solution to affect the asymmetry of the active ones within ir.»-- 
sphere of influence without actual chemical combination. Tie- 
deduced on p. 2277 that '' Ibo influence of the salt on the sptfd.r 
rotation depends mainly on the concentration of the solutiou ». 
regard to that salt, and not on the concentration of malic a< id. t: ■■ 
receives its explanation. Further, (i) from the additive i«t. a- 
the effect of strong positive and negative radicles Ip 
(ii) from the smallness of the effect of mercuric chloride and a f !- 
acid, the two practically iion-ionised substances used; (iiil inM '■ 
parallelism between unexpectedly low influence and I"*' 
tivity in the case of barium nitrate; and (iv) from the ton^' ^ 
that most of the properties of solutions of electrolytes arc aclua- . 
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- it is to conclude that, the large effects tabulated 

rto P»F'' chiefly produced by the ions. 

^ure of this ionic influence can be little more than 
-tfliicd For positive univalent ions the influence is in the order 

■ ihe clcclro-aftinities in aqueous solution, thus: 

C*>Rb>K>Na>Li>lI. 

i_.‘o i.>r negative univalent ions the reverse is the case, thus; 
.ilr>l Massing to bivalent ions, this parallelism is 

, ilia and ICa have an influence greatly e.sceeding that 
ihe more positive Cs; and .ISO, less than that of the more 
itiiof NOj. The unexpected place th.at sulphuric acid was seen 
.veupv in the order of influence of acids may bo due (o the 
cvahiit IISO, ions affecting the rotation much more than SO, 
,. With the e.xception, however, of cadmium, which is hetweeii 
,,;.ind mercury in its cicctro-allinity, the bivalent metal ions show 
j.iif theinseivcs a similar par,allelism, thus; 

Ba>C'a (>Cd)>Jlg>Zn>lIg. 

connexion between electro-affinity and ion influeiico is striking. 
As for the mode of the influence, it appe.irs pl.ausihic that it may 
omicrted with the sensitiveness of the alcoholic hydroxyl of 
hr and other hydroxy-acids, which is li.able to bo attMkcd with 

■ fiirnrilion of complexes showing nnusu.ally largo rotation. The 

witliin the sphere of influence of a ni.alic aeid molecule may 
ihr fcnires of forces which, acting on I lie sensitive hydroxyl 
•Iifi, change the asymmetry or rot,atory power of the molecule. 
liiH i-sthe point of influence, malic .anions oughi to ho similarly 
ouvo to ionic influence— an expectation confirmed by facts (see 
iM). It is worthy of note that when the hydroxyl group had 
I. attacked and a chemical complex formed. Rosenheim and 
illtr., 1899, 32 , 3432) found lh.at the great sensitiveness of 
K- acid to changes of concentration di.sappearcd. 

1 the above view is correct, light is thrown on the general nature 
lie often otherwise inexplicable influence of solvents on rotation, 
iliout any change of molecular composition or constitution (as 
a:ly understood), the interaction of the “ residual alTmities " of 
molecules of solute and solvent may affect the degree of a.sym- 
ry of the former, just a* malic .acid molecules are infliieticed by 
.thoiiring ions in aqueous solution. 

1 d'le.ight of great interest on the above data and discussion has 
Schneider {Antmhn, 1881, 207 , 257) 
w t e specific rotation, [ajj", in aqueous solutions of various 
g>» tuslic acid, the malates and hydrogen malates of 

'luni, sodium, lithium and ammonium, and barium malate. 

7 K 2 
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He found the specific roUtioo of maUtes to vary with the 
tration even more than that of malic acid. Moreover, the div.r^,, 
of rotation shown by the various malates (see to diagtani, tot 
facing p. 368) ia not merely due to his plotting ^)ecific toui^^ 
against percentage compositions of the solution, for when casc,^ 
tions are made from his data, and molMular rotations pjrjo,, 
against molar concentrations, the diversity persists in a no , 1 , 
rtriking form. This might be expected at higher concentrai.,,, 
of dissolved salt, where the influence of the metallic radicle in 
undissociated molecules is naturally felt. The interesting fj,. , 
that at lower concentrations the differences in molecular roUtit 
of the various salts persist in such a way that only the Ur* 
approximation holds to Oudemans’ law, namely, that salu of ,£ 
active acid and inactive base show the same molecular rouua 
in very dilute solutions. Schneider’s data for barium malau ii 
not allow of extrapolation of any accuracy; the followins tai, 
shows the values given by him {loc. at., p. 284), by exlrap{.:i;i» 
from an empirical formula, for the molecular rotations at iniar- 
dilution of the alkali malates.* The last column show, & 
corresponding values obtained by the author from gripb.i 
extrapolation. 

Table Xlll. 


Malalc of 

KH 

NaH 

un 

^^2 

Na, 

\.u 


at inf. ai!utio:i 
(Schm'iiier). 
- 10 - 65 “ 
-1005 
- 11-87 
- 15-35 
- 17-52 
- 18-56 


[M]» at inf. .Iiluti .: 

- ll-o 

-Vit, 

-15 5 
- 16-2 
-1&-2 


The above table shows beyond doubt that, according to Schnnim 
resulte, Oudemans’ law is only approximately obeyed. In the cl- 
ot both malates and hydrogen malates, the molecular roUt.® a 
infinite dilution of the potassium salt is more dextro thin ttc 
of the sodium salt, and the latter than that of the hthumi cm. c 
order of effect remarkably parallel to that given for the s- i - 
table II, namely K>Na>lh. On the view which ^ 

taken, the explanation is simple. The metallic ions 0 
dated malates retain the power to influence the asymine r> ^ ^ ^ 
malic anion, just as the ions of salts have been seen to ■ 

acid molecules and auions (f ables II and XII). 
this influence pei-sists, for, unlike the case in w ic 1 
electrolytes influence malic acid molecules by their chaucep c 

• Owing to hydrolysis vrcbably corameiiciiig st low concentratioii>, 1. 
for th« inalate of tbe weak aramoniuin arc not very significant. 



pfllCAU Of I.-MAUC ACID IN AQUEOUS SOLUTION, 2285 

eliAi^«d cAtiooA must by electrostAtic forces be kept 
^ ^^ithin Uw qihere of influence of the negstively charged 
*** ^,ons. Hence if alkali cations influence the rotation of 
BiJic or hydromalic anions in the same order (K>Ns>Li) as they 
(tufoce the undissociated molecules, just such deviation from 
OudfOisus' law sfould bo expected as actually observed. It may 
sdiied that the rapidly increasing dextrorotation of barium 
jisie is probably due (in part, at least) to the Influence on the 
„iiic anions of the hariwis, which have been seen (table IV) to 
tare an extraordinarily great influence on malic acid itself. 

If the above view of the invalidity of Oudemaus' law in this 
^ is correct, it is evident that colorimetric and other discrepancies 
-it«d against the ionic hypothesis may really be an indication of 
I lundar continued mutual influence of the dissociated ions. 

The influence of the alkali salts on the rotation of malic acid 
ihi.ws a regularity hitherto unmentioncd. In general, the rate of 
ihe initial influence of a stilt is not sustained, but falls oil aa its 
sinceiilratiou increases. The regularity referred to consists in tho 
lilt that the rate of influence of the .alkali chlorides, for example, 
tails oft more rapidly the higher Ihe atomic weight of the metal, 
riiu is shown in Fig. 2 by the iiurcasing ciirvatnre of tho curves 
[nnu lithium chloride to catsium chloride. No explanation of this 
lehsviour has been found. 

fn conclusion, it may bo said that a systematic conlirmation and 
‘steniiou of some of the older work on malic acid and malalos 
'■ems called for, using purer materials, more arciiriile instruments, 
•tc. The determination, in very dilute solutions, of the rotation 
>f msistes, their electrolytic dissociation, and the cllect of various 
lalls on theie rotation, would be a valu.ahle contribution to the 
iubject. 

Kinslly, the author is of Ihe belief Unit electrolytes will exercise 
I liniilsr influenre on tartaric and other hydroxy-acids — a matter 
ifthaps worthy of investigation. 


Summary. 

(1) Certain other workers (especially Sclineider and Woringer) 
ippear to have erred in the determination of the strength of their 
nabc acid solutions, and their data need revision accordingly. 

Ul Electrolytes in general exercise a large influence on the 
■Otalion of malic acid solutions, turning it in a dextro-direction. 

1 1 This influence is mainly a specific additive property of the 
»< icles or ions; it is notably great in the case of alkaline earth 
and It appears to be related with* the valency of ions and 
fx'ir order of electro-affinities. 
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(4) The inHucnce of clectroly^ is shown not to be ij 

due to complex-formation or ionic reaction, or to hydrate ^ 
by the electrolytes. 

(5) The asymmetry of the malic acid molecules is ailc< i„i i , 

ions within their .sphere of influence, to an extent clip, uii,.,.. _ 
the concentration of electrolyte, and not largely on that r,; ‘ 

acid. No connexion has been found with other prop.t-^ ^ 
electrolyte solutions. 

(6) Thomsen’s suppfwed complex-formation betwHn v,.; „ 
malato and excess of alkali appears explicable on the irroar j 
similar ionic influence on the malic anions. 

(7) The divergencies of the alkaline malates (accorflir,, v 
Schneider’s data) from obeying Oudemans’ law appear ixpl; 
on the ground of the continued influence of the dksocisioi ‘-i 
necessarily adj.acent ion ; (the same may hold for other api,ir*t; 
contradictions of the ionic hypothesis). 


The author dcsire.s to express his indebtedness to Profess,, r }' t; 
Donnan, whose suggestions and a<lvice were invaluable thr,,!!;: .• 
vtlie course of the work. 
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CCLII .— rkrivalitrs of Antimontj. V't,' II 
The Onenlhuj Infmiice of Antimonic S"h^<t,e' '■ 
in the Benzene Nnelcns. 


By Gilbeut T. Moro.in and Fuances M. G. Micki 


,KTH WUT 


Phospuokls, arsenic, and antimony differ markedly from n 
the initial member of this periodic family of elements, m re.- 
the degree of hydration exhibited by their oxy-acicls. .ne. 
difference persists in the organic derivatives of th^e aeid- ^ 
acid, which yields metallic salts derived from the mcta.i} 
IIO'NO.,, gives rise to organic nitro-compounds correspomimi' 
sively with its least hydrated form. On the contrary, the « 
derivatives of phosphorus, arsenic, and antimony, like t , in 
salts of the nxy-aelds of these elements, exhibit types corriip 
with the more hydrated pyro- and ortho-acids, as well a.s eo-i 

derived from the metaricids. 

Accordingly these three elements can each funiis i 


V'tt. 

:,\rd 

.a 

N.-n: 

.liri'f 
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antis derived from their orthooxy acids, as illustrated in 
j where X is phosphorus, arsenic, or antimony, 

a univalent alkyl or aryl group: 

(HO),xo-oH (HO),x:o 

,,x,HOH), RaX:o 

, c.t the compounds of the third series are found to exist in 
iMlr-HMl form, R 3 X( 0 II).^. which corresponds with the true 

„,|,o iivdrate, XfOHlj. 

Wlfii sul)Stitution occurs in nitrobenzene the introduction of the 
triiii substituent follows the met.a-law of substitution Nitration 
lid sulphonation, for example, lead mainly to the production of 
dmiirobcuzeue and nitrobenzene «i sulphonic aciil. In this respect 
ill- iHtro group is analogous to thi> carboxyl and sulphonic groups, 
ate similarly derived from meta-acids; 


i.i-'at-A'-ids. 

iio-xo, 

Miri'O.ll 

!IO-SO,M 


rhenyl compound. 
t',l!,-XO.. 

Cftllj'SOjll 


1 : .‘l-Di-dcriv.itive. 

0,11,1 NO,)., 

('„HcN0,|-00.,ll 

r,iH,(NO,)-St)i,ll 


This heiug the behaviour of meta-acidio groups in reactions 
inolving substitution, it becomes of interest to .ascertain what law 
ii siinstitution is followed in the presence of such acid groups as 
.XOiOlIt;. IXO'OH, and iXiO or :XfOH).j. 

.Mihmigh a very large amount of work lias been carrieti out, 
■iiifilv bv .Micliaclis aud his pupils, on aromatic compounds contain- 
iic phosphoric, arsenic, and aiitimonic suhsliluoiits, yet the inllu- 
■mc III these groups on the orientation of entrant radicles has not 
..-cn studied systematically; for ex.ample, in the phosphorus serie.s 
1 is surmised that, in nitrophenylphosphinic acid, the nitro-group 
Mills it motaposition with respect to the phosphoric radicle 
Mith-ielis and Beuzinger, AniiaUn, 1877, 188, 278), but in tho 
r-i «( triuitrolriphcnyiphosphine oxide tho nitro-groupa are 
i-sumi'ii to take up para-positions (Micliaclis and Sodeii, Annalen, 
I''!, 229, 82tjy Some uncertainty still exists in regard to the 
ir»nic scries, although recent researches on atoxyl and allied 
^impounds have shown that the nitration product of phonylarsinic 
nil! IS the meta-compound (Michaelis and Iibsner, lirr., 1894 , 27, 
.''.'t, Bertheim, ihi,/., 1908, 41, 1655; 1911, 44, 3297). 

The organic antimony derivatives have recently acquired import- 
in' e owing to the belief that some of these substances might prove 
lo he of therapeutic interest. The present communication deals 
m-unly with the nitration of the three series of antimony compounds 
Ind with the orientation of the products. 



HOBOAM AND MIOKLCTHWAIT : 


(1) Morwpkenyl Heriet . — An interesting point has arinn ii, 
nexion with the preparatioa of phenylstibine dichloride, the 
point in this series. The dichloride was first prepared hy 
baumer (Ben, 1898, 31, 291C() by heating triphenylstibj,if 
antimony trichloride in xylene at 240°. In a recent roinma 
tion Michaelis and Gunther (Ber., 1911, 44 , 2316) state 
reaction leads to the formation of diphenylstibine chloride jt't 
they isolated in comparatively poor yield. We find that ji' 
observations are correct, our experiments showing that thu 
densation is a balanced reaction in the sense indicated bv i 
following equations: 

2(C,H5)aSb + SbCl3= 3(CeH5),SbCl, 

(CjH5),SbCl + SbCl, = 2CeH5-SbCl2. 

Phenylstibine dichloride, which according to our experin^j 
the main product of the foregoing change, yields plienvbtjt , 
acid on successive chlorination and hydrolysis. The uitr • 
product of this acid consists chiefly of m-nitropheni/hlilHnu 
for on heating at 110--120° with phosphorus pcntabrorr 
(3 mols.) the antimonic group is eliminated, and I bromoJ 
benzene is produced ; 

N02'CeH<-Sb0(0H)2 + 3PBrj = 

NOj'CjH.-SbBr^ + SPOBrj i 2IIlir 

N02-C„n,-SbBr, N02-Cell4Br + SbBrj. 

This result might have been predicted by applying tie Cr'ir 
Brown and Gibson rule. The hydrogen derivative of the antimur 
substituent is n'SbO(OII)o, assuming this to be a possible forn. >; 
anlimonious acid. Now since this acid is directly oxiilisable 
antimonic acid, the corresponding radicle, •SbO(OH)o, like the 
aud COoH groups, should induce substitution in the meta posili .5 
The groups ISbO'Oll and ISbO or lSb(OH)o are present in 
diphenyl and triphenyl scries, and since the corresponding liyflri i,-: 
compounds are unknown, it is impossible to predict what : 
be their behaviour towards oxidising agents. Accordingly the i, 
cannot be applied to these cases. 

(2) Diphevyl Series . — The nitration product of diplienvlstib;;, 1 
acid is rather more stable than m-nitrophenylstibinic acid and 
trinitro-derivative of triphenylstibinic acid, but on lieatins st 
150- -160° with phosphorus pentabroraide (2 mols.) and broni;i» 
(1 mol.) it undergoes fission into antimony bromide and 1 brome.' 
nitrobenzene ; 

(N02-C,H4)2Sb0-0H-(- 2PBr5,= (N02.-C5H4)2SbBr3-|- 2P0Brsr HBr. 
(N02-CcH4)2abBr,-t Br2 = 2N02-CoH4Br -t SbBr.,. 
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j, 'iSbO'OH accordingly induces substitution of a NO^ 

a.-i, in the metA-poaitioJi. 

^ - Triphfnyl Triphenylstibinic acid (triphenylstibme 

dioxide) furnishes a trinitroderivative, which is prov^ to be 
'tho metarcompound by Bssion at 110° with phosphorus pcnta- 
mols.) and bromine <2 mols.): 

S,)'-lMI.:5SMOH)s + 2PBr,= 

‘ (NO.-C,,lI,).,SbI!r., ( 2POBr,+ 2HBr. 

NO f, llibi^hBr. t 2Brj-3NOj-C„IIjBr ; SbUr.. 

The i hromo-3 nitrobenzene coIttH-twI wa.s about 70 SO per cent. 
„I rhe eakulati-d quantity. 

1„ ihe triphenyl series it is of interest to note that intermediate 
ii'.iitirtu prmlucts can be isolated when les.s coneent rated nitric 
j, il IS employed. Triphenylstibine nitrate and hydroxynitratc have 
!«.!ii been described, and it is therefore probable that the tirst stage 
,( miration in these three scries of stihinic ar id.s is the formation 
„! nitrates, the nitro-group becoming tirst attnelicd to an oxygen 
,,i til- aiititnonic substituent, and .subsequently migrating into the 
rm,; ill the metaposition, this process being reiieateil until caadi 
idiriivl group present is nitrated : 

eUH . / 






\ 

JiU., 


■O'NO, 


\ 

Na. 

O-NO, 


>Sb(t',Jl. 


^OH 


Im^OH 


Ntt, 

Cases in which the migrating group p.a.sses from the side-chain 
to B meta poaition in the ring are very uncommon, but an intereet- 
ing comparison may be drawn between the foregoing nitrations 
and the transformation of benzoyl nitrate into in nitrohcnzoic acid: 

i'" Vo-O- *''’*>•. > < ')C'0-0H 

\ / ' \ / 

Nt)j 

(Francis, Btr., 1906, 39 , 3798). The production of m-nitroaniline 
from aniline nitrate and concentrated sulphuric acid may bo 
regarded from a similar point of view: 


\k 


V 




NU, 




Expkhimkntai,. 

Triphenylstibine, the starting point of this investigation, was 
first prepared by Michaelisand Reese in the interaction of antimony 
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trichloride, chlorobenzene, and sodium in dry benzene 
1886, 233 , 39), and since produced by Weiffer through 
Grignard reaction {Uer., 1904, 36 , 4620), the yield heii.o 
GO per cent of the weight of trichloride employed. 

The following modified process gave aii almost quantitai;, . , 
of this substance. A 10 per cent, benzene solution ci.f, 

18 grams of antimony trichloride was slowly added to thi. 
reagent prepared from 50 grams of bromobenzene and i ^ ...^ 
of powdered magnesium suspender! in dry ether, and the ran' . 
boiled for six hours and then distilled in steam. T),,, 
organic residue was freed from diphenyl by extraction wnh 
quantities of cold alcohol, and the undissolved triplun.,;,. ; 
(ra. p. 48°) was further purified by crystallisation from hot 
although this treatment was not generally necessary. 

A similar result was obtained by using antimony trihioriii i, . 
the sparing solubility of this halide in benzene neccs-sitatol 
employment of more dilute solutions. 

If in these condensations with antimony trichloride or trilir(.ni;(;, 
the benzene .solution i.s filtered from the precipitate of inaeni-;:- 
compounds and worked up without distillation in sic.siii. : . 
product consists in part of triphcnylstibine dichlorido or diht 
but these compounds of quinquevaleiit antimony are criiiv.c ;. 
into triphcnylstibine by reduction with alcoholic aniini-iL.i: 
sulphide as recommended by Kautmann (Ber., 1908, 41, '.'"i;; 


Trim-nitrotiiphfin/lslihlnic .1 rid, 


^ lO j 3 


The nitration experiments were carried out on tripliPiiyI.-t!t;.i.> 
hydroxynitrate, a compound already described as resultiiiL’ fr z 
the interaction of triphcnylstibine diehloride and silver iisr,'' 
(Trans., 1910, 97 , 35). This crystalline hydroxynitrate r.ui i - 
be prcp.ared by adding triphcnylstibine to a 30 per cent, seisi! t 
of fuming nitric acid in glaci.al acetic acid. Nitrous futr.ts !•' 
evolved, and after the violent reaction ha.s subsided, the liiiii; i ■■ 
gently warmed and poured into water. The reery ts ■< : 
hydroxynitrate melts at 220°. 

Twenty-five c.c. of nitric acid (D l a) decolorised with c.trb.sir.i:f 
were mixed with 6 c.c. of concentrated sulplmric acid and ir.az 
tained at 40° while 3 grams of the hydroxynitrate were siw.v 
added, the temperature being afterwards raised to .fa", .'it- 
two hours the cooled solution was poured on ice, the precipUatr . 
nitro-compound dissolved iu warm A'-sodium hydroxide, and reprv 
cipitated by hydrochloric acid. 
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^^^ ^^ ^i,nlripAenfhtiiinU acid is a palo orange-yellow powder. 
‘ .liUsalile glaeial acetic acid in light yellow leaflets. It.s 
■ H*>iiion point i» somewhat indefinite, ranging in different 
' -itions '■'‘’■’•■'•'’‘'n is possibly due 

.‘(-r presence of varying amounts of para- and ortho isomerides. 
* ,dup>und is, however, identical with the substance obtained 
i'v'jUv «>' nitrating triphenylstibine (Trans., 1910, 97, 1958), this 
i . ill !iion=trated bv comparative cxpciimeiits on the two methods 
,,i priji-iration. 

I alkali salts of tri-iw-nitrolriphcnylstiliiiiic acid are soluble 
111 wati r to a brownish-orange solution, which on boiling acquires 
ulnar of nitrobenzene. The barium, stronlinin, calcium, raag- 

I uiuiii. copper, silver, cobalt, and lead salts obtained by double 
,j, ,,., 1 ^ 101,111011 from the soluble alkali and amninniiiin s.alta are all 
.pitmgi.v soluble. 

* {/rirntation I'^.ipfnmetits with Tri-m nit rnl ri ph f }tiihtihinic Acitl. 

I’retiniiuarv tri.rla with .aqueous potassinin hvpohromitc showed 
(lilt ilie acid IS oxidi'-ed deslruclivclv hv tliis reagent. Heating 
luliae cliloride ill glacial acetic acid .solution effected the 
.liir illation of aiitiiiioiiy. but tie' mi.\i-,l ioilo and (iilonsderivatives 
iiitroliciizene which were siiiiiilt.im-ouslv |iiiahiccd could not ho 
„|,araled and identified. 

(1) One gram of tri-m-nitrotripheiiyl.stihiiiie .acid was heated for 
twelve hours at 115 — 130° with 1.5 c.c. of ehloroforin saturated 
wilh hydrogen bromide. The contents of the tube were distilled 
ill steam, but no nitrobenzene could he delected. This experiment, 
which was duplicated, allowed th.al hydrogen hi omido alone did not 
lircoinposc the nitrcscompound into .antiinony tribromide and 

II It ri. benzene. 

I'Jl sealed tube cont.aining 1 grain of nilrnacid, 2 grams of 
|,ius.phorus pentabroiiiidc, and 1 gram of bromine in 15 c.c. of 
liiloroform was heated at 130- 100°, and although some charring 
imiirrcd, the yield of 1 bromo5 niliobenzeiie was 70 per cent, of 
the calculated quantity. 

(3| One gram of nitro^acid and 3 grains of lirominc heated in 
l iiloroform at 115 — 130° gave on dislilliiig in steam 0'7 gram of 
IbromoS-nitrobenzene, and 0■2•5 gram of I he unchanged nitro- 
compound was recovered; the eliiiiimated antimony was precipitated 
aiiii weighed as sulphide, the calculated amount being obtained. 

(i) Experiment 2 was re])eated, using dry sodium tri-m-nitro- 
Inphcnylstibinate instead of the free acid, and adding tricthylamine 
to ii.x the hydrogen bromide produced during the decomposition. 
The contents of the tube were distilled in steam, when the only 
volatile product obtained was l-bromo-3-nitrobenzene. 
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(5) Two gram of tri-m-nitrotriphenylstibinic add, 5 gr»i^ 
bromine, and 15 c.c. of water were heat^ for several days ai jf,,. 
and then for twenty-seven hours at temperatures ranging 
150° to 270°. The product when freed from excess of 

and distilled in steam yielded 1‘2 grams of l-bromo-3 nitn 
and the residue gave 0*3 gram of brominated product, , 
1 :3;4-tribromo-5-nitrobenzcne (m. p. 119°). 

(6) The crude tri-m-nitrotriphenylstibinic acid when Ijudei 
excess of A'-sodium hydroxide furnished a small amount of 
benzene arising probably from the hydrolysis of tlie pari j. , 
orth>i80merides of this acid, which are not present to thr 

of more than 10 per cent. 


Tri-m-nmiruitriphtnyUuhine, 8b(CjH4‘NH2)3. 

Two grams of tri-m-nitrotriphcnylstibinic acid were slowly iofe 
duced into 100 c.c. of boiling alcohol containing 5 grams oi ta 
dust and 0*8 gram of ammonium chloride. The mi.sture was 
and shaken for half an hour, and then filtered into 1C«J c j 
ice-cold water. The precipitated base was dissolved in !„.> 
hydrochloric acid, and the tri-m-aminotriphenylstilinf set (ref. it 
ammonia : 

0*1858 gave 0*3727 CO2 and 0*0811 H^O. C=54‘69; H = 1 to 

0*1030 „ 0*2039 CO .2 „ 0*0456 HjO. C = 54*00; H-4 91 

0*2542 „ 22*8 c.c. at 24*5° and 760 mm. N = 10 U3, 

0*2654 „ 0*1006 Sb,Oi. Sb = 29*93. 

CiflHijNjSb requires C= 54 *54; H = 4*54; N = 10'6; 

Sb = 30*30 per cent. 

Tri-m-aminotriphenylstibine is obtained in colourless cr)*»ij 
from glacial acetic acid only with considerable difficulty; it deoc. 
poses indefinitely at about 80°. The base dissolves sparingly 2 
alcohol or water, and is but slightly soluble in acetone, benKir. 
and other volatile organic media. 

The crystalline hydrncMoride, Sb(CjH4'NIIo,HCI)3, is read;., 
soluble in alcohol or water, but is precipitated from the latter t; 
concentrated hydrochloric acid. Aqueous solutions of the salt *.t 
acid to litmus. The base and its salts, either in the solid state cr 
in hot solutions, have a curious pungent odour, and cause vioer.*. 
fits of sneezing. 

The hydrochloride was examined physiologically by Dr. Plimitn 
and by Mr. Hindle; it has a certain trypanocidal power. b-:t 
nothing like so strong as lithium antimonyl tartrate, and 
irritant effects are very acute, causing ulceration at the point 
injection. 
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. i-oB, tlifl foWowing spwingly soluble salta: picrato, 

I d and duAoniiun chloride ; the last of these condenses 
,]*!inifh ^ *a.n,phthcd to form an insoluble, red awxomponnd. 

I lib AlkaliM^ ^ neutral or acetic acid solution couples vfith diaio- 
[■h« base ' ^ produce a soluble aio-colouring maUer. 

Ki;ieo«up (pourable conditions the reduction of tri-m- 

-lenTlsUbinic add does not proceed quite smoothly, b«ng 
nied by elimination of antimony from combination with 
k.i-ompa^^^ groups. This destructive reduction becomes more 
ihe org^ hydrochloric acid are employed, and a 

^■'*ir‘,ble amount of aniline is produced. Tri m aminotriphenyl- 
i„e is not the sole product, as both reducing ageuU give nso 
' iiiotlier basic substance which is soluble in alkali hydroxides as 
' r'as in acids; this product, which was not obtained crysUlline 
III hss no melting point below 230°, may possibly be tri m-amino- 
iriplicnyUlibine hydroxide. 


lilrodiphmi/ltMinic .-1 cid, 


■/~ \ s 
\ / ' 

! NO.^ -2 


^isbO-OH. 


The process employed by Micliaelis and Reese (/or. ct(,) for the 
'.rrpariioii of dipbeiiylstibine trichloride was adopted with slight 
I„«lifica(ioiis. Antimony trichloride (48 grams) and chlorobensene 
grams) dissolved in 150—200 c.c. of dry benzene were added 
m the cold to 20 grams of sodium which had been previously granu- 
lated by melting and shaking under boiling toluene. When a 
vigorous reaction did not take place spontaneously, it was started 
ty cautiously warming the mixture. After twenty-four hours the 
solution waa filtered from precipitated antimony and unaltered 
sodium ; the benzene and toluene wore evaporated away, the oily 
residue triturated with alcoholic hydrochloric acid till it solidified, 
and then dissolved in the minimum amount of boiling alcohol. The 
major portion of the triphenylstibiiie dichioride (in. p. 141°) crystal- 
lised out on cooling, and the mother liquor was concentrated until 
a second crop of crystals separated. This fraction, which consisted 
of impure diphenylstibine trichloride, was purified by extraction 
with hot dilute hydrochloric acid. The acid solution filtered from 
undi.s,solved triphenylstibiuo dichioride deposited on cooling 
lustrous, colourless, lath like crystals of diphenylstibine trichloride 
(m. p. 17G°). This preparation was repeated several times, and the 
yields of diphenylstibine trichloride varied from 11 to 16 per cent, 
of the weight of antimony trichloride employed. 

For purposes of nitration the trichloride was dissolved in alcohol, 
and converted, by means of silver nitrate, into a basic nitrate, 
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crystallising in clusters of lustrous, colourless needles, and 
posing at 206° with evolution of nitrous fumes. 

Four grams of this basic nitrate were added to 56 c c. o( 5 ,. 
acid (D 1'5J mixed with 20 c.c. of concentrated sulphuric 3 ^.^ 
the temperature was maintained at 40°, and afterward.s raiscc 
55°. The clear, yellow solution was then cooled, and pciirfil 
ice; the pale yellow product was dissolved in A'-sodium hydrnic^ 
and reprecipitated by acetic or hydrochloric acid : 

0'2925 gave 18 0 c.c. N, at 29° and 768 mm. N = 6 78. 

0-3248 „ 012.54 SKO,. 8b=^30-48. 

Ci^UjOdNjSb requires N- 7 0.5"; Sb — 30 22 per ctut 

When crystallised from glacial acetic acid, .. . 

dtihinie acid separated in radiating clusters of flatteiie-l 
which decomposed somewhat indetinitely at 212°. The net.,-., 
product before dissolving in aqucou.s alkali decomposes at 22 " 
evolving nitrous fumes; it probably consists, at least in pan.i'^ 
nitrate or basic nitrate. 

Ui-ta-nitrodiphcnijhlihinic acid is insoluble in water, alcol)t,i, 
benzene; its alkali salts arc soluble in water to an orangn-vf;', •, 
solution; the other metallic salts obtained by double dccwiii)(.,i!;,.: 
are very sparingly soluble. 

Oricniatiori Ji iperimcnl.i. — Preiiminary trials showed th.M dj • 
nitrodiphcnylstibinic acid was more stable than tri-m-nilrotriplifii'., 
stibinie acid. Sealed tubes containing the dinitro-acid, ])hoq-li..r,, 
pentabromide (2 mols.), and bromine (1 mol.) were healed at I- 
125°, and 130 — 160°. At the two lower temperatures no cliir.;. 
occurred, but after heating for eight to nine hours at the higl,..i 
temperature the organic antimony compound was decomposed, a:;i 
on distilling in steam the product yielded l-bromo-3-nitroli(nrc!':» 
(m. p. 56°}. Tlio residue consisted of antimony oxybromide ird 
a small amount of viscid decomposition product. 

The experiment at 130 — 160° was repeated with phnsphore* 
pentabromide alone with a similar result; the volatile product iti< 
l-hromo- 3 -nitrobenzeue, and rather more tar was left ia tie 
residue. 


✓ \ 

la-Nitropht'iiylstihinic Acid, ^8bO(OH)j. 

NU~ 

Phenylslibine dichloride, the starting point in the preparation of 
nionophenyiated antimony compounds, was first prepared by Hason 
baumer (for. citA, and considerable quantities of this material were 
obtained by his process, which, however, was found to give diphrny 
stibine chloride as a by-product (Michaelis and Gunther, lac. n' I- 
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juries ol ««aled tabes each containing 5 grams of triphenyl- 

K c 5 5 grams of dry antimony trichloride, and 12 c.c. of xyleno 
” i ever sodium was heated for forty-eight hours at 240°; tlie 
f '*d I'outenls of the tubes were filtered from a black, insoluble 

' 'V shaken three times with dilute hy.lrochloric acid, dried 
* r i alVuira chloride, and distilled up to 2tl0° under the ordinary 
. i',- The oilv residue was then fractionaterl under consider- 
' ' 1 - .I'.niinished pressure (about 5 — 7 mm.l. when about three- 
/ oi the malerial distilled between 100" .and 200°, and the 
ou ii-r was collected between 200° and 2i0°. Twenty-four 
...... (.1 triphcnylstibiue yielded an oiiual weight of the lower, 

j. ! .ihuiit 6 — I grams of the higher, fraction; the hitter, which 
. , .s<uil mainly of diphenylstibine chloride, soon solidified, and 
I,. ..rvsials then melted at 60°, the melting point heing raised to 
> iiiter draining. The more volatile fraction, which consisted 
aiiiidv of phenylstibine dicliloride mixoil with a smaller proportion 
.f diphenylstibine chloride, cither nni.aiiicd viscid or deposited 
:rv!lals of the main const it iieiit, which a fter draining melted at 
'.j .'hS-'. 

K.uh of the foregoing fractions was suspended in dry cooled 
ihi-r and treated with chlorine. In holh c,a<i's the solution 
icjx'sited colourless crystals, but whcre.as the crystals from the 
owtir fraction melted at the ordin.ary temperature to a viscid oil, 
tiose from the higher fraction rem, lined solid, .ind .after crystal- 
nation from dilute hydrocliforio .iciil melted at 176°, and were thus 
Jfiititied as diphenylstibine trichloride. 

The oily chlorine additive conipouml, consisting of impure 
ilienylstibine tetrachloride, was hydrolysed with aqueous ammonia, 
when a solid residue was jiroduced and identified as diphcnyl- 
.•lihinie acid by conversion into dipheiiyhsllliine trichlorido (m. p. 
liC'i by dissolving in hot alcoholic hydrochloric ,icid. The am- 
inoniacal solution, which contained the greater part of the product 
cf hydrolysis, was acidified with hyiiroehloric acid, when phcnyl- 
stibinic acid was precipitated. 

The solid chlorine additive compound was also hydrolysed by 
prolonged digestion with aqueous ammonia, when the greater part 
Ol the material remained undissolved, and was identified as 
dipheuylstibinic acid. The animoniacal filtrate when neutralised 
yicldid a small quantity of phenylstibiiiic ,acid. 

The Hehcriour of Diyhenyhlihinic Acid towards Aqueous 
Alin/is. — Inasmuch as phenylstibiuic acid is soluble in ammonia 
or aqueous sodium carbonate as well as in sodium hydroxide 
tuition, and dipheuylstibinic acid is described as being soluble in 
arincous sodium hydroxide, but not in ammonia or sodium carbonate 
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■oIutioQS, these differences might serve to effect the separati,^ j 
the two acids in the mixtures obtained in the foregoing 
ments. However, the behaviour of diphenyUtihinic ac.i,i ,j' ' 
invariable in this respect, and its solubility in alkalis 
the mode of formation. 

Diphenylstibine trichloride was dissolved in alcohol an,) 
with dilute ammonia, when a granular precipitate was oi.ia.J 
insoluble in aqueous ammonia or sodium carbonate. ' 

portion of this trichloride was dissolved in aqueini, ^ 

hydroxide, and the solution acidified with acetic acid; tlm (l.n!...7 
stibinic acid thus precipitated is readily soluble iu 
ammonia or sodium carbonate. 

These two preparations are in all probability differeiitiv Lv,!..,.,. 
modifications of diphenylstibiiiic acid, the less soluble fMii::... 
possibly the meta compound, I'h^SbO-OH, whilst the mere , 
product may be either the ortho- or pyro-compound. 

miration 0 / I’henyUtihinic .1 cuf.— Three grams of tills aciii 
nitrated in 27 c.c. of pure nitric acid (D I d) and 9 c.c. of 
trated sulphuric acid, the temperature ranging from lO - k, v 
T he cooled solution when poured on to ice gave a yellow iirecipiu-^ 
which probably consists in part of a nitrate or basic nitrat,-, ,;t. 
on healing it decomposes with the evolution of nitrous fuiiips, Tra 
product was dissolved in dilute aqueous sodium hydro.vicle, 
m-nitrophenyhlMnie acid precipitated as a pale yellow conijioc:; 
on acidifying with acetic or hydrochloric acid. The acid diss«.ia 
in glacial acetic acid, hut does not crystallise at all readily; it b 
no melting point below 290® : 

0'3232 gave 13-7 c.c. N, at 27° and 760 mm. N = 4'68. 

0-3814 „ 0 1976 Sb'o^. Sb = 40-91. 

CjHsOsNSb requires N-4-79j Sb = 4110 percent. 

Orientation Kxperiments.—One gram of m-nitrophenylsiib::... 
acid, suspended in 15 c.c. of chloroform with 6 grams of phosplin* 
peutabromide, was heated at 100—110° for four hours, and 1:1 
product then distilled in steam; l-bromo-3-nitrobenzcne »»■ 
obtained, the yield being about 70 per cent, of the calcii!a;., 
amount. The residue contained a small quantity of tar. 


Triphcmjhtihiiiedih ijilrujcidelrisulplwmc .1 ad . 

The sulphonatioii of triphciiylstibine dihydroxide proewi.- &■ 
smoothly than that of the previously described triphcnyctd'i- 
hydroxysulphato (Trans., 1910, 97, 37), and accordingly the laHU 
compound was generally employed for this purpose. Tripico; 
stibine dichloride sulphonates, evolving hydrogen chloride, hut 
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L# iki* dicilorid* aten no tdTanUgw. May's experiments {Trans. , 
hilt 97 I®®) *'*’* triphenylstibiiui 

! 'j ^ , prarticabie operation, since the base sets as a reducing 

Iftnl touards concentrated sulphuric acid, and Itecomes converted 
triphenyistibineoxide sulphate. 

.jit .'rams 0 / the hydroxysulphate mixed with 20 c.c. of con- 
itc 'a'.cd sulphuric acid were treated with 20 c.c. of fuming 
lu fhu.fic acid t25 per cent. SOj), the nii.xture he.afed at 100° for 
,0 10 three hours, after which another 20 c.c, of fuming acid were 
idiifd Ihe solution was left for twelve hours, poured on io ice, 
cui the li<l“i‘^ neutralised with barium carbonate, Tbo filtrate, 

.i in in barium by the cautions addition of dilute sulpbiiric acid, 

( ,. ii.iiienirated until of oily consistence, wlicii alcohol produced 11 
lint.' precipitate. The filtrate was further eonceiilrated, and 
tiaifd repeatedly with alcohol and ether until a white deposit was 
so iimgcr obtained. The hiial liltrato on evaporation left a clear, 
(cllow oil, which was washed repeatedly with etlier and ilricd over 
)|,,.plioric oxide in a vacuum desiccator. Finally, a brittle, yellow 
11 , 0 , was obtained resembling amber, the yield being about 40 per 
ciii. of the weight of hydroxysulphate: 

i» I.hk; gave 0 '2008 CO, and O'OOOO HjO. C = 31'23; 11 = 3 09, 

iilOOl' ,. fl'. 01'28 CO', ., 0-1112 Tljo. Ci-31-84; H=i 2 - 81 . 

0 1864 „ 00478 .SbsSa. Sb= 18-32. 

C-.HjOuSjSb reijuires C-31-80; H-^3'3; Sb- li OT per cent. 

These numbers agree with the formula: 

{lIO)jSb(t'jl l,-SO,l l)a,3n.p ; 

■lie v.ilues for sulphur ( 10 - 0 ) were less concordant (tlieory = ]4-14 
x.-r Ci'ot.y showing that the compound still cmitaina a siimll amount 
if mure Inghly sulphonated organic compounds, but owing to the 
lory soluble hygroscopic nature of the acid further purification 
nil id not be effected. 

M hen titrated with standard sodium hydroxide and pbenob 
ihthalein, the compound was found to have a molecular weight of 
isf. ou the assumption that it is a tribasic acid, the molecular 
»-i;'lit calculated from the above formula being 679. 

The metallic salts of triphenylstibinedihydroxidelrisuiphonic sidd 
lie soluble fn water; the .wxlium salt when triturated successively 
silh phosphorus pentachloride and water yields a hydroxy-chloride, 
,t(li,-SOjCI) 5 SbCl'OH, which dissolves in benzene, and is precipi- 
•ateil therefrom by light petroleum as a granular powder, decompos- 
ing indefinitely at 110 °: 

0 1280 gave 0-1072 Aga. Cl = 20-72. 

C'ljHijOjCiiSb requires CT=20-32 per cent. 

vub. XCIX. 7 , 
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The white snbsUuices precipitated by alcohol or by a 
of this eolvent and ether during the evaporation of solm;^ ' , 
the foregoing trisulphonic acid were found to be mixtures ' 
by the condensation of antimonic acid and benzeneuior, 
di-Bulphonic acids, their formation being the sequel to the 
tive action of concentrated sulphuric acid on the orgaiijt. j, . ' 
compound. 

One of these products was prepared synthetically by i 
together an aqueous suspension of antimonic acid and 
sulphonyl chloride. The latter compound underwent hvir . . 
the antimonic and benzenesulplionic acids condensed to . 
soluble compound, which was deposited as a white, mii r.o. t , , 
precipitate on adding alcohol to the concentrated aqucoij. o, y 
This compound, which may be regarded aa a complc.'t anhydr: o 
the two acids, is readily soluble in water to a faintly acid s, . 
and contains about 29 per cent, of antimony and 18 per vi ■ 
sulphur. 

Physiological experiments by Dr. Pliinmer showed tli it . ..r 
fatal doees triphenylstibinedihydroxidetrisulphonic nciil .luj 
above-mentioned benzenesulphonylantimonic acid dcrivativtN ; 
not act as effective trypanocides. 

We desire to express our thanks to Mr. G. Whitln. i;s 
A.R.C.S., who collaborated in the earlier experiments, iiti 1 ■, • . 
Government Grant Committee of the Royal Society for ;i 
which has partly defrayed the expenses of this investicatiun 

IlorAL College of Sciksce, Loniiox, 

South Ke.nsingto.v, H.W. 


CCLIII . — The Preparation of the Kvtonvs '>i' 
Higher Fatly Acids. 

By TflOM.\s IIlLL Eastebfield and Claea Milulent Tavu':; 
(New Zealand Government Research Scholar), 

The distillation of barium and calcium salts, although of gpcvri. 
application as a method for obtaining ketones, suffers freu! n-. 
drawbacks that large quantities of salt cannot be convenipci - 
treated in one operation, and that the yield of ketone is liu. 
unsatisfactory. Krafft {Ber., 1882, 16, 1712) has shown that - 
fatty acids of high molecular weight the yield is improved 
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bfitiag th* ondar diminished pressure, and Young (Trans., 
ISDl, 69 . ®21) obtained no less than 80 per cent, of the theoretical 
Ticu'of kkone of phenylacetic acid by controlling the tempera^ 
tare »t which the calcium salt was decomposed, and ensuring the 
ripid removal of the volatile producte of the reaction. Kipping 
1890, 67 . 532) obtained a 40 per cent, yield of stearone 
bv heating stearic acid with phosphoric oxide. This very convenient 
H rfhod IS, however, inapplicable to the higher uusatiirated fatty 
J.-,,)). The observation (Easterfield and B.iglcy. Tr.ins., 1904, 86, 
1 , 4 A) that in the presence of iron filings ahielic acid is readily 
deprived of its carboxyl group with formation of ,a hydrocarbon 
iiiggeefed that iron filings might determine the formation of ketones 
ir.eii fatty acids at comparatively low temperatures. This is actually 
ihc case with the acids from lauric to inelissie .acid; thus stearic 
acid gave an 80 per cent, yield of stearono when heated with 
pjwdcrtd casbiron turnings to 360—370° for a period of three 
hears. 


The hitherto undescribed ketones of the higher fatty acids can 
he prepared by the same process, but owing to decomposition the 
yield is not so good. 

There can be little doubt that a ferrous salt is first formed, and 
that this then undergoes decomposition. Ferrous stearate heated 
to 360° slowly decomposes, and yields about 60 per cent, of stearone. 

No satisfactory yield of ketone was obtained by the interaction 
of iron turnings and acetic, butyric, plienyl.ocetio, benzoic, suberic, 
and sebacic acids, or with the acid ester of sebatic acid. 


The observation that ketones may result by I ho inUraction of 
amis and metals was first made by Liebig and Fclouze, who obtained 
acetone by passing the vapour of acetic acid through a heated iron 
lube, but obtained negative results when a porcelain tube was 
fmployed. Jahn (fler., 1880. 13, 2107) obtained .icetone and 
impure butyrone respectively by passing the vapours of the corre- 
ipndmg acids over heated zinc dust. Hebert (Compt. rend., 1903, 
136, 682) obUined a mixture of stearone with solid and liquid 
liy^arbons by distilling stearic acid with magnesium powder at 
^ow a temperature as possible. Finally, Mailhe {Bull. Soc. chim., 
■»03, [ivj, 6, 61u) found that ketones are the chief producte of the 
nteraction of the vapours of the lower fatty acids, from acetic to 
•oooic acid, with many reduced metals, including such feebly 
« ropoMrive metals as lead and copper, which in the form of 
ir^aiy Bhngs are almost without action on the fatty acids 

0“ stearic acid 

V 7 / recorded by P. W. Robertson (Trans. 

ns 1904, 676) that the last runnings in the commercial 


7 L 2 
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distillation of stearin are so ricli in stearone that the meltin 
of successive portions of the distillate fall rapidly to a 
and then rise with even greater rapidity. Examination 
higher distillates obtained in the refining of “ distillation 
shows that they similarly contain oleone. 


eaten, 





Expebimxntal. 

rreparalion of Stearont . — Pure stearic acid was heated 
tenth of its weight of sifted, clean cast-iron turnings t., - 
which temperature the evolution of carbon dioxide 1,1, ^.. , ‘ 
ccptible. The temperature was then raised slowly to iir • ' 
maintained between 360° and 370° for two hours. After mi. 
the iron and free acid, the ketone was twice crystallised ir -n 
petroleum (b. p. 100—120°), with the addition of anima! 
and it then melted at 88°. (Found, C = 82'71; ir=14 0i i ,* 
C-83 00; H — 13'83 per cent.) The yield of crude sUj- - 
melting at 85° was 80 per cent, of that demanded by theory 

In dealing with large quantities of stearic acid it is Liv;.,' 
to raise the temperature rapidly to about 300°, and tli. n \i. , 
very cautious about tho further rise of temperature, as a .uj.., 
frothing sometimes commences at 320 — 330°. 

The following table shows the comparative yields of ste.yr(,Et 
a scries of experiments made with tho object of asoenainiiir 
most suitable conditions of reaction. Column 1 gives Ihn 
of iron employed, expressed in terms of that theoretirallv r 
quired for the, conversion of the whole of the acid into itm., 
stearate. Columns 2, 3, and 4 give the percentage of the theortLt 
yield of ketone formed at the temperature indicated. 


Percentage 

YicUl 

Yield 

Yield 

of iron. 

At 330^ 

at 360". 

at 365\ 

100 

53 

62 

80 

66 

35 

58 

74 

33 

3 

34 

— 

•20 

— 

28 



Unaltered iron remained in the experiments in column 1. sr 
increase in the relative quantity of iron beyond the theorttit. 
quantity did not improve the yield of ketone. 

The experiments were carried out as follows : Tesktubes conti 
ing 1 gram of stearic acid and the requisite quantity of poveerf 
cast-iron turnings were heated in a Lothar Meyer air-bath for tin 
hours, the last 50° rise of temperature being allowed to owsF 
one hour, at the end of which time the evolution of carbon didn't 
had practically ceased. The product was treated with acid « 
alkali, and then once crystallised from alcohol, weighed, and t£ 
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ilinf ““ melting point differ by 

^ li»n 4'’ f™® required for the pure ketone. Very little 
it formed if »t«»ric arid or calcium stearate is heated to 
j.ui'or if stearic acid is heated witli metallic iron at temperatures 

soo®. 

\ ijmple of ferrous stearate prepared by adiling ferrous acetate 
^ iiiiiai to an alcoholic solution of sodium acetate gave on analysis: 
p, S 9. Calc., Fe = 9 0 per cent. This was heated to 360° for 
, 1 .,.,. hours, and the mass extracted with boiling alcohol; a 60 per 
^nl, vield of stoarone was obtained. Manganese stearate under 
uauiar conditions yielded 42 per cent, of ketone. 

G«r 1 yields, up to 65 per cent., have been obtained by substi- 
uting aluminium and manganese for iron in the above operation. 

Dihepladeeytcarbinol, (CijHjjlXH-OH. 

The attempt to reduce stearone by means of ethyl alcohol and 
. very large excess of metallic sodium was unsuccessful, practically 
1,0 whole of the ketone being recovered unchanged. Even with 
rdaiin and boiling amyl alcohol the reduction takes place but 

!,ialv. 

One gram of stearone was dissolved in 200 c.r. of boiling amyl 
Irohol, and 8 grams of sodium wore added in small portions at a 
ime during a period of eight hours. The carhinol which crystal- 
.vel out on cooling was recrysl allised from amyl alcohol, and 
ifltcd at 89-5^. It is much more soluble in ethyl alcohol than the 
clone from which it is prepared. 

The ufftutc prepared from the carhinol melted at 54—61°. Lack 
1 sharpneas in the melting point w.t 3 observed by Kipping (Trans., 
“99, 57, 987) in the case of dipenladecylcarhinyl .acetate prepared 
■om palmitone, and the same phenomenon is noticed in the 
:ctates of the carbinols obtained from cerotono .and montandne: 
01210 gave 0-3674 COj and 01517 n,0. C=v,S0-80; II .n I 3 ',r, 4 , 
CrflrA requires C = 80-73; H ]3-4,5 per cent. 

Cerotone, CjjHijjO. 

According to Beilstein (Vol. I., p. 1006), cerotone was obtained 
Bruckner by the distillation of lead cerotate, and melted at 
but the ketone prepared by Nafzger on distillation of the 
ee acid melted at 92°. Mr. T. Rigg, M.Sc.. kindly undertook 
le investigation of the action of iron turnings on cerotic acid, and 
'Pphes the following note. 

The cerotic acid was prepared from beeswax by combining the 
fthods of Brodie and of Marie, and melted at 77-5° (uncorr.). 
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Nine grams o( the acid were heated with 069 gram of ijj.j 
castriron turnings, the temperature being allowed to rise to l' a 
at which temperature the mixture was maintained for four 
Evolution of carbon dioxide began at about 280°. After r^nio.^ 
of iron and unchanged cerotic acid, the product of the rea« 
was recrystallised from liglit petroleum (b. p. 80 — 100°) unt'i • ' 
melting point was constant. The yield was 55 per cent 
second experiment, in which the temperature was msintaine,j 
360° for three hours, a 70 j»er cent, yield was obtained. 

Cerotonc prepared in this way melta at 93°; it is modetstei 
soluble in light petroleum or ethyl acetate. It separates from tx 
glacial acetic acid in feathery groups of crystals. In hot kV.. 
alcohol it is almost insoluble, the solution merely becominv stir)’ 
turbid on cooling. (Found, C = 83 50 ; H = 13'93. Calc., 0 83 t 
H = 13'97 per cent.) 

Dipentecosylcarbinol, (C 2 .,H,,|)X'n'OH, prepared by rcdutl-; 
cerotone with sodium in boiling amyl alcoholic solution, melted « 
9.5°, The acetate prepared from this alcohol melted at 56 — CO' 

0T068 gave 0-3207 COj and 0-1315 HjO. C = 81-89; Hr 13 .;: 

requires C--8-J-17; n = 13-69 per cent. 

Cerotoneoxime, (C 2 ,lIj|) 2 CtNOn, was prepared by boiling 1 pa. 
of cerotone dissolved in 150 c.c. of amyl alcohol with 2 gram.* f 
hydroxylamine hydrochloride and excess of potassium hvdr.>.r:.i. 
It was crystallised from ethyl acetate, and melted at 78°: 

0-1227 gave 0 3096 CO^ and 0 1505 HjO. 0=8215; H = 13 6I 

0-44 ,, N If, equivalent to 4 95 c.c. jV/10-HCl. N=1-5S 

requires C= 82-14; 11 = 13-82; N=l-87 per cent 


Uontanone, (C 27 H 55 )oCO. 

Mout.anic acid, prepared from Montan was, waa recrystai 
li.scd from alcohol, and liually from glacial acetic acid until the 
melting point was constant at 82 5° (uncoir.). The titration vi! 
of the acid agreed sharply with that required for an acid of the 
formula C2,IIif,02, as stated by Ryan and Dillon {Sci. I'nic. /fo, 
Soc., 1909, 12, 202), not with C29H.a03, as given by He . 
(Zeilenh. amjew. Ghem., 1900, 14. 556) and by Eisenreich (O-aw.. 
Itev. Fett. llan-Ind., 1909, 16, 211). 

The ketone was prepared as in the case of stearoue, a 50 per 
cent, yield being obtained. It melts at 97°, and is convenient i;.' 
recrystallised from glacial acetic acid ; 

0 1124 gave 0-3456 COj and 01415 HjO. 0 = 83 85; H=13 98 
CjiHi-.O requires 0=83 96; H=13-97 per cent. 
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y .n’.tiioatonme melt* at 82-5° and is very sparingly soluble 
more readily so in ethyl acetate; 

:71 i'svi' NHj equal to 4'2 c.c. ,V/10-HCI. N=r74. 

requires N = 1'72 per cent. 

.- .■.j/ obtained by reduction of nioiitauone melts at 101°; 
'I'oiniing iitelale melts at 66°. 

Melitsone. 

■pj;.' TjieUssie acid was prepared from New Zealand beeswax, and 
par.iied from the cerotie acid by means of tbe very sparing 
v, li! liitv of sodium melissate in hot 95 per cent, alcobol, in which 
s.diiim rerotate is rather easily soluble. The acid melted 
(uiK'orr. I. 

Tie ketone was preparetl by heating the arid with metallic iron 

; tec lj<jur.s at the yield was 47 per cent, of that demanded 

rltorv. 

,l/,' ew,;o melts at 99 a°, i.s practically insoluble in boiling 
.,l.,.iiit< aliohol, but m.ay be conveniently rccrystallised from amyl 
or glacial acetic acid: 

. vi) give I) 2189 COj and t) 1018 IT,p. 0= 84-32; H = 14 06. 

(' ,11,,. lO requires 0 :.''|-li8; 11 -14 01 per cent. 

•‘.■h.i.ili,,- (/;«*,, Tiibingcii) observed a ketone melting at 97 — 99° 
.ui.oiigsl the prodnets of tbe soda-lime fusion of myricyl alcohol 
fri.ln liiesw.'l.v. 

M tlnuttittn tmr melts at 84°. 

Ohonr, CjjlIcdO. 

.\orording to lioilsteiii (Vol. I., p. 1006) no ketones have 
ioiherto been prepared from tbe unsaturated acids, C„1I„„ jOj. In 
W.o-.s fliclmiiary (Vol. IV., pp, 193 and 196) it is s'tated that 
bii-'V oluamvd a neutral, oily ll(piid by distilling oleic acid with 
US'-, and that be regarded this as oleone. Attempts to prepare 
;.niie t)y the interaction of oleic acid and phosphoric oxide were 
icmio.sfiil, a viscid tar resulting, from which no definite com- 
-mids could be extracted by organic .solvents. Oleone can, 

"ever, bp isolated from tile distillation products of barium oleate, 
Slid Iii.ee tf.idily from the reaction prorhict of iron with oleic acid. 

O .il-o present in the fractions of liiglie.st boiling point of 
^’iiiniercja! olfic acid, 

I lt.riy grams of barium oleate (Found, Ba = 19-4. Calc., 
l a I J 0 per cent.), recrystallised from a mixture of benzene and 
‘ l iFainsteiner, ZeiUeh. Nahr. Genvnm, 1899, 2, 1), were 
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heated in A fla»k immerBed in a bath of moiten wider. 4 ^ 
current of hydrogen was passed into the flask throuohfta, _ 
operation, and the pressure was kept below lOO mm. a ^ 
stimilar to that used by Young (Trans., 1891, 69, 623) «a., . 

(<> remove the volatile products as rapidly as possible. A .i;., 
first appeared at 280"-’/ 25 mm., and was pale yellow ,nn,i „ 

As the temperature rose, the distillate became darker , 

viscous, and the pressure in the apparatus rose. Distillation <,, , 
and the pressure again fell before a temperature of p, , 
attained. The total distillate was a reddish-brown, vLse .us ; 
showing a green fluorescence. A small quantity of 
separated on keeping, and a further crop waa obtained ),y 
tionating the crude distillate under diminished pressure an 'i CC- ■; 
the fraction distilling between 280° and 330° f5 — 10 mm Tht 
weight of crystals was only 2 per cent, of that demanded bvil.., . 
for the production of oleone from the barium salt. 

After repeated crystallisation from alcohol the substaine n,, 
at 59° : 

0 1062 gave 0 3252 COj and 0 1260 H.O. C=83 3; IT-LI I 
By ebullioscopic method in alcohol : Found, M.W.- 492 ami ■ t 
CjjHmO requires C = 83'66; H = 1314 per cent, 

The bromine absorption in chloroform solution after twelve 
was 62'1 per cent. The absorption of four atoms of Irte.'. -. 
requires 63'8 per cent. 

It is, of course, possible that in the formation of this oleone 
position of the ethylene linkings may have changed from t-e 
positions occupied in the oleic acid. 

It is not a little remarkable that the distillate hoiliii; r 
280—330°, from which the oleone crystals have been removed .is fr 
as possible by cooling and filtration, still has almost the .'^v' 
composition as the crystals themselves. (Found, C ',3. 
H, = 13'0.) This calls to mind an observation by Hiller 
Tschitschkm {Annalen, 1899, 307, 375) that the distillate from tb 
calcium salt of aielaic acid yields a fraction boiling at 180— : ■ 
the analysis of which agrees with that required for eycfooctacDn. 
but the existence of this compound could only be proved id 'I 
fractions boiling above 200°. ^ 

II. Preparation of Oleone hy the Interaction of Iron and (h-a 
A eirf.— One gram of oleic acid prepared from the commercial aci 
by repeated rectification in a vacuum and removal of saturated ts'rv 
acids by freezing, and 5 grams of practically pure oleic acid (pi' 
pared from olive oil, solidifying completely at 14°, and ,* 

lead salt completely soluble in ether) were separately heate v. 
onc-tenth of their weights of powdered and sifted casbiron turniac- 
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of c»rton dioxide began at 240°. The mixture wa-s 
.a^T heated to 340°, and this temperature maintained for two 
,«ri. «““ii frothing occurred towards the end of the reaction. 
\;.fr reiE Kval of iron and ar-idic substances, tlie .semi solid pnHliicl 
„ ,4 - is'tadiscd several times from alcohol and acetic .acid until the 
(.f,c pt'inl waa constant at ti9o . I he vichi in each ctisc was 
,, r .ciit of the oleic acid taken : 

. c oi c ive 0 3335 t'Oj and 01;132 ILO. t' = 83 ri ; H = 13'6. 
requires C 83 G; 11 13 1 per eeiit. 


f ,,u oicic acid heated to 340° for two hours in the .absence of 
oiioni' could be isolated. 

!!l of olcotif /riu)i Vnmmereial OIne AriiL — Since 

,.i:i!iiircial olein ia prepared by the steam distillation of crude 
o.uin frt'ra cast iron retorts, the temperature in wliich frequently 
, \ leJs the presence of oleono is to be o.xpected in commercial 
; a acid- H.v the kindness of the directors an<l manager (.Mr. Bull) 
f the New Zealand Candle Co. we have been supplied with samples 
cod iliiriiig the redistillation of 2 tons of eoininerei.al olein, an 
■j'.iatinii e.xleiuling over live hours. 

Til'- fractions collected during the first four lioiirs distilled almost 
.■■mpleicly liotow 270°/r>0 mm. The portions passing over during 
'iie last lifteeii minutes were; filtered from solids, and only began 
M boil ,it ;;7ir/f)il mm.; a large portion boiled above 300°/2r) mm. 
i)ic,ine was obtained from these higher fractions by dissolving in 
volume of alcohol and neulrali.sing with sodium hydro.xide, 
Ai.iih caused the separation of an oil insoluble in the soap solution, 
liiis oil on keeping deposited cryslals, w-liich melted at 59° after 
jiritcd crystallisation from ali-ohol and acetic acid. 

Whui prepared by any of these methods o/coiir is a colourless 
'ilcl,ince, crysi.alli.sing from alcohol or acetic acid in hair like 
iii'ciiies. It is sparingly .soluble, even in boiling alcobol, more 
tcidily so in clher, ethyl acetate, glacial acetic acid, or clilorofonn. 
dlfomorime melts at 31°, and fs readily soluble in alcohol : 

" 1334 gave 2-9 c.c. N'o at N T.!’. N = 2-73. 

requires N = 2 70 per cent. 


Urduction of Oleone to FontiiiriaconUine. — 0 5 Gram of oleone 
waa warmed with phosphorus peiitachloride, and the product sub- 
qpjutiitiy reduced with hydriodic acid and pliosphorus at 240°. 
The resulting hydrocarbon was recrystallised from ether, and melted 
■■>17.1=. (Found, C = 85 - 8 ; H= 14 - 8 . Calc., 0 = 85 3; H = 14-6 per 
(fill.) Pentatriacontane melts at 74 ' 7 ° (Kralft, JJer., 1882 . 16 , 
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Two granii of pure elaidic acid were heated with iron 
similar conditions to those employed for the preparation of 
The elaidone was recryatalliaed from alcohol, and melted at • 
The yield was only 15 per cent, when the maximum temperj,^.^ 
employed was 320°; a larger yield was obtained in an e.tperV.l, 
in which the maximum temperature was 350°, hut the IfOei 
produced at the higher tepiperature was not readily broueht u, 
sharp melting point hy recrystalliaation ; 

Pound; 0 = 83 33; H = 13-27. 

C^ffi requires C=83'62; H=13'14 per cent. 

EleUdoneoxime crystallises from alcohol in long neceDej, . 
melt at 32°; it is more readily soluble than the oxime of o!f.f.r!. 

0'3678 gave NHj equal to 7 8 c.c, ^/10-HCl. N = 2'9G. 

CjjHjjON requires N = 2'71 per cent. 

Brattidone. 

This was prepared from brassidic acid and metallic iron, irj 
melts at 80°. The yield at 280° was 20 per cent., at 320= 50 
cent., of the acid employed. The compound is readily soluble in h:i 
alcohol : 

0 1237 gave 0 3787 CO, and 0-1495 HoO. 0 = 83 42; H = 13;. 

CjjHeiO requires 0=84 03; H=13’33 per cent. 

Brattidoneoxime melts at 51°: 

0 3078 gave NHj equal to 4'6 c.c. .V/lO-HCl. N = 2'19. 

CjjHgsON requires N = 2-22 per cent. 

ction of Iron on Erucic A cid. 

Carefully purified eruric acid was heated with powdered ime 
turnings for three hours at 300 — 320°. The resulting nentn: 
compound, even after repeated recrystallisation from a variety « 
solvents, melted at 50 — 00°, although the analytical numbers aert*- 
with those required for erucicone. (Found, C-"83'88; n = lo t 
C 43 H 82 O requires C = 84 04; H = 13-33 per cent.) From the pr 
ducts of distillation of barium emcate under diminished preffi:;' 
a similar product of indefinite melting point was obtained. * 

The result would be readily explained if, during the process ei 
heating, a portion of the erucic acid were changed into any of 
numerous possible isomerides, so that the ultimate product wou^a 
be a mixture of isomeric ketones. 

Some support in favour of this view is given by the obscn'atioo 



j iampi« of ^o same erucic acid vfhen heated alone for two 

.jgg 300® yielded a small quantity of an acid melting at 

50 =. The original erucic acid melted at 34®. 

expenses of this investigation have been defrayed by a grant 
the Research Scholarship Fund of (he Government of New 

V , I. all OousiiF, 

W«i Li»iTOX, S.Z. 


I'l'l JV. — T/ie Separation of' ^fixtllre.■< of Onjanic 
Acids iy l^artial Ksterijiealion. 

}iy John Joskph Sudbohoi oh and Ebenezer Rees Thomas. 

lit: dilTirence between the cstcrificatiou constant of an ajS-un- 
itiiraled acid and its saturated analogue, and between the constants 
■ erresponding ajS- and jSy acids, and alsoaO- and yi-acids (Trans., 
87, IS-iO; 1907, 91, 1033; 1909, 96, 31.5, 97 . 5 ), suggested that 
pos-ildy mi.'ctures of those acids might be separated by partial 
(.stcriiication. It was found that under specific conditions a 
s- jisration is brought about by one treatment with aleohol and 
hydrogen chloride, that the method is perfectly general, and that 
it can be used whether the composition of the mixture is known 
i.r not. 

lor any such mixture of acids the following general method may 
!..• used. The mixture is treated with 0'22.V-ethyl-alcoholic 
hydrogen chloride, when the more readily estcrified acid has 
about -ll). hen it is less, the strength of the hydrogen chloride 
Ir.ust be rather more than 0-22 x 40 x XjE' (where E' is the esterili- 
I ll [on cousteiit of the more readily esterified acid in the mixture). 
.\bout twenty-five to thirty times the .amount of alcohol required to 
lombinc with the weight of the more readily esterified .acid present 
mast be taken. When the composition of the mixture is unknown, it 
may be regarded as all moie readily csterifiahle acid. The solution is 
ftfl at about 20° for five hours or longer,* and then poured into 

W ith .wi,!ii of 60 a shelter tiiii,. will .lufilec. In all easeb if left 

.m.»..,eri|.ly lender t|,,,n the exact time required, vry little diirerence will be made, 
d 1.;,^ tfifrerjnjpjjt ^ ^ siiitiible pcrioil, 

-wveijUeii ami a-iialf lioiirs and a ^.:ood s(;j*araliou was, 
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about four timet itt volume of vater; the liquid it uadi- j 
alkaline with sodium carbonate, the ester extracted with 
extract washed, dried, and distilled, and the ester hydro!vsf,i 
acid may be obtained either by acidifying the alkaline iirju .j ^ 
extracting with ether, or, where insoluble in water, by pm ip , . 

In some cases it may be convenient to obtain the great, r pj.. 
precipitation, the remainder being extracted from the (iitrite x ’ 
ether. 

In working out the conditions, preliminary experijiimt, 
carried out, 1 c.c. of the solution being titrated from time 

with standard alkali. Where the of the acids pr 

the mixture is unknown, the conditions may be found in th.s . 

The method has been used for ; 

A. Separation of aB-Unsaturated Aeidt from tln ir 
Saturated Analogues. 

i. Cinuamie and B-Vhenylpropionic .dcidjt (compare exp'-ri:/.-' 

1 — G). — The method is of interest in this case in view of i!;.. c . 
that in the preparation of /G phenylpropionic acid by the rcxljc -' 
of cinnamic acid, the reduction is .seldom complete, and there;.' 
ing product is somewhat difficult to purify by recrystallisation 

ii. Crotonic and /tutyric Aeuh (compare experiments 7 anJ ; 

iii. Dimfthglacrylir and xsaValrrie Acids (compare experine:.' 

9 and 10). 

B. Separation of Mixtures of aB- and BydJ nsatnrattd .-Iri.f, 

The method is of interest in two special cases : 

i. Where, as in the case of j8-ethylacrylic and cthylidenepri.|';c.:.. 
acids, a mixture of the acids is produced during their prepar.'.; ■. 
(For separation see experiments 13 and 14.) 

ii. When a mixture of the two acids is obtained by 

the By-acid for twenty to fifty hours witli excess of .'wiric 
hydroxide (Fittig, A.nnalen, 1894, 283, 51), for ex<araple, Lylr:; 
sorbic and oB-hexenoic acids. (For separation see experiments i 
and 16.^ 

A mixture of cinnamic acid aud phenylisocrotonic acid wa,; a— 
separated by this method (compare e.xperiments 11 and 19). 

The method at present in use for the separation of ofi- .in: 
By-unsaturated acids is that described by Fittig (Inc. rit.). " ’ 
this method (i) considerable difficulty is experienced in working :: 
Fittig states (foe. cit.), " dass sie in anderen Handen nicht imnif; 
zu so glatten Resultaten gefiihrt hat.” Several experiments cn 
the purification of oB-pentciioic acid by Fittig’s method were <am«l 
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I b% the lUtiiors (Trans., 19ti7, 91, 1035), fuul in these Ciises 
L'n !H»r •*”* obtained, although great care was taken as 
I,, ;,>adiUon»- The method here described presents none of these 
j and one eaterilication is sufficient to give a good 

Krifstarn. whilst three treatments with sulphuric acid are necessary 
it ,rd'r to obtain the afJ acid pure. 

! iu, All the dy-acid is lost in the form of the y-lactone. In the 
„! hydrosorbic acid, the yiehl of crude ad-acid is never more 
thm 5“ iW ft'ttt- of the weight of hydrosorbie ;u?id used (Atintileii, 
283. liy.l, "d per cent, being thus practically destroyed. In’ 
fc larttal esterification mpUiix) the only appreciable loss is duo 
t.. I'.c inevitable formation of hydro.xy acid -about t’j per cent, of 
t ae:yhi of hydrosorbie acid used. 

. ll has been shown by Fichter (/he., I'Jiiy. 42, 4707) that 
(c,,,;byli‘peuleuoic acid is (juantitatively transformed into 
1, ■.inr under the conditions described by Fittig for tlie piirifi- 
. .i.Mi: of ad-aeids. Tltey were therefore uii,-i.blo to determine 
»..c[kcrdniethyl-A'‘pentenoic acid was transformed into the A”-Hcid 
r .’lot by boiling with sodium hydroxide solution. It is hoped 
Itii i!ic method dc.scribcd in this paper may be of some use in 
jri oiiiig this point. 


C. til jHimtion of od- tirul I ciV/s. 

A mi.vliirc of J phenyl-A*- and A»-pcntenoic acids was .separated 
li this way (compare e.xperinient 17). 


Experimental. 

ttsfirimcut \.—Cimmmic and ^-Phtmjlpmpuadc AcaU (pro- 
hrainary),— Two grams of cinmnnic acid (recrystallised storax acid) 
and Ja gr^ns of d-phcnylpropionic acid (m. p. 47 a°) wore dis- 
Klved in 15 c.c. of ethyl alcohol, and 5 c.c. of O’S'J^V-solution of 
hy-lri^on chlonde iu ethyl alcohol added, thua giving 20 c.c. of 
-^.' hydrogen chloride. In order U) watch the course of the 
rraciion, 1 c.c. was removed from time to time, and titrated with 
t'"-t.A)-barmm hydroxide solution, of which by calculation 
vdrogen chlonde required d o c.c. ; ciunamic acid, 25 5 c.c. • 
'’Cether 33 a c.c. ; d-phenylpropionic acid, 31 c.c. 

' ’-5 ^-5 t 17-5 hour, 

''•'■ts.jmrc’,! .lO 48 437 40 M 337 2,8 c.c. 

li/'ft”!. fcsults it was concluded that presumably nearly all 

Ihii-wn h 'Whilst even after leaving for another 

ours, only a comparatively small quantity of the cinnamic 



2310 8UDBOKOCQB AND THOMAS': THE SEPABATION or 


ackt was esterified. To teat this conclusion, the reinauidcr , 
alcoholic aolaticm (which had been left for 17'5 boars) aa, 
into water, and treated aa described in the introductioij 

r20 Grains of an acid, melting at about 131°, and 2 i>' 
an eater were obtained. The ester, when hydrohsty , 

T64 grams of an acid melting at 45 — 47°. 

Hxperiment 2. — Cinnamic and 0-Chenylpropionie Ari,/, ^ _ 
ture of 10 grams of each acid was dissolved in 75 c.e. ,,f 
alcohol, and 25 c.c. of 0 89.y-hydrogcn chloride in aljol,r,| 

The mixture wae left at 18° for about five hours, then pourci .. 
400 c.c. of water, and treated as described in the inlrc<Juct.y, 

11'99 Grams of ester were obtained, and from the alkriii.;,. 
after rendering acid and extracting with ether, 9 Oti crjc., , 
cinnamic acid (m. p. r29'5— 132°) were obtained. 

The ester was distilled, and 11 20 grams, boiling at 2 -H . 

772 mm., were collected. This was hydrolysed by meatts iji ,,v; 
hydroxide solution, and the acid recovered as before. 

8'96 Grams of 8 phenylpiopionic acid (m. p. 4G— 47 ,v . . 
obtained. o'72 Grams of this .acid were pressed on tih-t jj-,. 
and then melted at 48 — 49°. The melting point given In- kH 
{IJer., 1890, 23, 148) is 48'7°. Hence 4'5 grams of this actl 
recrystallised from light petroleum (b. p. 35 — 42°). Three frat. .a, 
were obtained; (i) 2'73 grams, in. p. 48'5- -lO'o®; (ii) 1 o ,-,, 5 . 
m. p. 48 — 49°; (iii) 0'7C gram. m. p. 47 — 48°. 

An experiment wa.s subsequently carried out with a mixtur.- - 
equal proportions) of these acids, the cinnamic aciil being risov.n; 
hy precipitation. 

Ejperimfnl 3. — Five grams of each acid were dissolved in 1" 
of ethyl alcohol, 10 c.c. of TOSA-hydrogen chloride in ethyl a!,.;., 
wore added, and the solution left at 20° for six hours. The un.s!'.'> 
was then poured into water, and the ester extracted as bifw 
S'57 grams of ester, boiling at 243 — 245°/758 mm., were ohlair*-: 
( = 4'83 grams of acid). 

The alkaline solution was e,arcfully heated on the steambs': 
so as to remove all the ether, cooled, and treated with conccn!ra!« 
hydrochloric acid in excess, when 4’73 grama of cinnamic act 
(m. p. 129 — 131°) were obtained. 

Experiments were then conducted to study the conditions for 
separation when the two acids are not present in equal proporticin 

A. M'/ien P-Pfient/lpropionie. Acid is in the Larger I'roparlKn 

Exyerimait 4. — -Three grams of 8 -phenylpropionic acid isl 
1 gram of cinnamic acid were dissolved in 15 c.c. of aloetet 
5 c.e. of 0'89.V-hydrogen chloride added, and 1 c.c. of the solutux; 
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..■riirtl from t*™* ^ 0■ll262.^ -barium hydroxide solutiou, 

,!;:vh by cakulation bydrogeu chloride requires 8'5 c.c. ; citi- 
.arj’.f jrid. 13 75 C.C. ; together _’l J c.c. ; 3 pheiiylpropionic acid, 

After I 2 4 f, 

i c.r. rvquirrd 32'6 2S‘3 23 4 22 2 l-.,-. 

Ti... mixture was left for another hour (6-5 hours in all), and 
, jH.iircd into water and treated as before, giving il'94 gram 
. :-:!iAn>ic acid (m. p. 127—139=) and 3'5.o grams of flphonyl- 
• , nil' acid, which, on pressing on lillcr paper, l(«t a little oil 

Ited at 43-8-^9'4°. 


B. II Arn Cinnamie .4f«/is i„ the l.anjir /‘nij>orliaii. 


mi Id 0 .— Three grams of cinnamic acici and 1 gram of 
;;j,.'au>:pr..pionic acid were dissolved in l.o c.c. of alcohol (solution 
...reoi and cooled), and 5 c.c. of 0'89.V-alcoholic hydrogen 
: : .luio atlded. One c.c. was removed and titrated as before with 
barium hydro.xide solution, of which hydrogen chloride 
f.-jii.reu h i c.c.; cinnamic acid, 380 c.c.; together 46-5 c.c. • 
^idu-iiylpropionic acid, 12-6 c.c. After one and 15 hours, 1 c.c! 
Kquiri'd tl'd and 43'7 c.c. icspectively. 

.\i the end of 10 hours, the mi.xture was poured into water and 
!!. tt.d ,1S before, and 0-97 gr.im of ester and 3-73 gr.ams of cinnamic 
; ;d mi. p, 13C I3S',0°; were obtained. 

(y -I'.mfin.tio,, „f crude ^■pheyi propionic acid, 
b 4 hud been prepared h,j the reductiun of cinnamic acid . 
V e , ,,Kie .acid (10-3 grams, m, p. -11- -4,0=) was simken with alcohol 
■I cr.). and, after settling, the clear liquid was decanted. The 
:hok was rinsed with 10 c.c. of alcohol, which was liltcred and 
-<i..,i to the solution (weight of insoluble residue 010 gram) 
i -.l Alcoholic hydrogen chloride (35 c.c.) was thou added, and 
:.<• mixture left at 30° for about nine hours. It was poured into 
■'-ter. and treated as before. The est^r was distilled, and 10 *^ 

:r.ams of ester (b. p. 243-346°/ 758 mm.) were obtained (=--8'5 
■jams of ariflV ' 


The acid impurity was precipitated from the solution of the 

'i dTieif wr‘ 1^0'°'*“'°"" 

d, when 1 30 grams of cinnamic acid (m. p ItS'b- 
KTo oj)taine<l. ‘ 


- 130 °) 


d'lrirafion of Cro/onic and 


•'ruin 


ai id — T28), melting 


JJiUpric Acid. 
at 71— 7MO 



2312 8UDIiOKU(70B AND TUOMAtt: TUE SEPARATION uf 

E ytrivirnl 7 (preliminary).— A mixture of 2 graujj 
acid waa dissolved in 15 c.c. of alcohol, and 5 c.c. of 0'8;».\' aj;, , 
hydrogen chloride were added. 1 C.c. of the mixture wa,? r.,.'. 
with 0 0262iV-bariuta hydroxide solution, of which 
chloride requires 8'5 c.c.; crotonic acid, 45 0 c.c.; togethtroi; 5 
butyric acid, 44 c.c. After 1, 2, and 4 o hours, 1 < c . 
Co, GO, and 51G c.c. respectively. 

At the end of d a hours the mixture was poured isi,, » . . 
and treated as before. I'GO Oram.s of crotonic acid (ni p . , 
were obtained. Owing to its extreme volatility, no cmi-.t;,' t .,,, 
of the ester could bo observed. The conditions for tl.i t|,. 
of these two acids are therefore exactly similar to tlio,.: ’ ...j , 
cinnamic and 8 phcuylpropionic acids, except that pr, , , j, 
must be taken to avoid loss of ester by volatilisatiou. 

ti tpe-nnunt 8. — Ten grams of each acid were ini.ved 
solved in 80 c.c. of alcohol, and 21 c.c. of l OS.V-alcoholi,' h.J., ,. . 
chloride were added. The mixture was left at 18® for ikiii ,v . 
and iohalf hours, poured into water, and neutralised iu Ic; 
it was then extracted three 'times with ether, and Ihe tri.i-n 
e.xtract washed three times with one-third its volume of wai.; 
dried. The acid was obtained in a similar manner on .wui;;-, • - 
with hydrochloric acid and extracting with ether. 

To avoid loss of ethyl butyrate by volatilisation with th- ■ 
vapour, the residue was distilled very slowly from a - 

tillalion flask with a comparatively long neck. A con.^trirtir,., ■ , 
made at the lower eud of the neck, which was tilled with 
beads, and a tube for the introduction of more of the liquid p ,.v 
through the beads and was closed by rubber and a pinrico k i 
the upper end. Ton grams of ethyl butyrate (b. p. 120-1:1 
77.1 rnm.) were obtained. 

The crotonic acid was distilled and left in a desiccator. ‘;" 
Grams of acid, melting at about 61°, were obtained. 2 6 GfiS- 
were recrystallised from light petroleum (b. p. 40 — 60”), and -a-- 
1 gram melting at 71 — 7T2°, 0 9 gram melting at 69'5— 70', a:.; 
0'45 gram melting at 67 — 69°, 

Separation of Dimethylacrylic and isoVoderic 

Dimethylacrylic acid (EISku, =0'285, m. p. 67'8 — 68”), prep-" ■ 
by Barbier and Leser's method {Bull Soc. rhim., 190,5, [iiO. 33 
815) from mesityl oxide and sodium hypochlorite, and uevsle!-.' 
acid (E‘i„„=12-3, b. p. 174-5— 175-l°/740 mm.) were used :n 
the experiment. 

Experiment 9 (preliminary). — As the esterification constants ■ . 
these acids are .approximately one quarter of those of cinnamic .1 = 
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Spb^nrlpropionic acid*, it waa thought advisable to use alcoholic 
stride four times as strong as that used in the previous 
(ifrffiH'eut^ the rate of eaterification being proportional to the 
,..,rgii of the hydrogen chloride. Hence a mixture of 2 grams of 
c Ii.rtii'iairylic acid and 2 3 grams of isovaleric acid was dissolved 
, iccc. of alcohol, and 15c.c. of r46.V-alcoholic hydrc^cn chloride 
.widcd. One c.c. of this solution was titrated against 
, barium hydroxide solution, of which hydrogen chloriile 
■ojUirrd l'!* '-’ c.c. ; dimethylacrylic acid, 25 .3 c c. ; together 53 5 c.c. ; 

iibru' acid, 291 c.c. After leaving for four mid six and a-luxlf 
r .iirs. 1 c.c. required 571 and 53 7 c.c. respectively, thus under 
ciiiiditiona leaving for six and a half hours will probably 
i ring about a separation. 

yjp/nmrn( 10. — Ten grams of dimethylacrylic .acid were dis- 
s,;v«i OB warming in 20 c.c. of alcohol. The solution was cooled 
1 D ,1 10 grams of wovaleric acid were added. To the solution 90 c.c! 
.,i 1 OS.V-alcoholic hydrogen chloride were added, and the mixture 
.a> left at 20° for six and a-half hours. It was then poured into 
Kster mid treated as before. The ether w.as in this case also distilled 
very carefully from the ester, and the following fractions were 
mllrt-ted; Below 78°; 78—100°; and, of which 9-65 grams were 
.l.liiiied, 133— 135°/737 min. Ether was added to the fraction 
b |i 7S 100°, which was thou treated twice with its own volume 
•f water, the ethereal layer being separated and dried. The 

'faction b. p. 133— 135°/740 mm., obtained on distillation, was 
iddcd to the former amount of ester obtained; the total weight 
» pure ester was 11-23 grams. As dimethvlacrvlic acid is appre- 
.lably soluble in water, the, solution of the 'soilium salt was 
evaporated to a small volume, cooled, and then acidified with 
liydrochWic acid. The weight of acid obtained was 610 grams 
.m 67-3°), and from the aqueous filtrate was extracted, by means 
■•f ether, 3-45 grams, of which 212 grams were pressed on a porous 
p ate, yielding I'flO -grams of acid melting at 69°. 


Sf pan, lion af Mizturu of a0- and 0y-Unmtnrafed Acids. 

Acid and Phenylhocrotonic Acid =86'G) — 

cinnamic acid and phenyli.,ocrotonic acid 
91 nsfv Phenylparaconic acid (Trans,, 1907 

Ui '•(f rr'”- mixture of 2 grams of each acid was dissolved 

lOSVal I ,""? 5 0 . 0 . of 

™-ture ilmte/ ^ ^he 

VOL xcx 0 - 0262 ;Y-barium hydroxide 

7 M 
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solution, of wbich hydrogen chloride required 8'2 c.c. 
itciA, 20 6 c.c. ; together 28'8 c.c.; phenylirocrotonic acid 
After 2'6 hours, 1 c.c. required 27'0 c.c. of the alka!;, a- i 
mixture was then poured into water and treated as befcrf * ' 
grams of ethyl phenyhWrotonate were obtained, vie! i . ^ " 
hydrolysis I'Sl grams of acid (m. p. 76 — 79°) and 2 J1 . 
cinnamic acid (m, p. 124 — 127°). Ilence for such a mistul,. ' . 
these conditions three hours b probably sufficient. 

Kxperiment 12. — Ten grams of each acid were mi.vfij j 
solved ill 80 c.c. of alcohol, and 21 c.c. of 108.Y alcoholic Lvd- 
chloride added. The mixture was left at 20° for three hoijf, 
then poured into water and treated as before. On evaputaj , 
the ether, 1053 grams of an acid, melting at 125 -l:;;. 1 
obtained, and a faint odour of benzaldehyde was nutiri.J 
Grams of this acid were neutralised with sodium carbonate h'. ■ 
and the solution was boiled until the odour of benzaldehyde «i. 
longer perceptible. On acidifying with hydrochloric acid, ji, 
9'2 grams of acid, melting at 131 — 133°, were obtained. 

After removal of ether, the ester was carefully distilled ur.t- 
the ordinary pressure, and 9 grams of a fraction hoilir,- ,■ 
281 — 282°/763 mm. were collected. A further I G grams pl- 
over about this temperature, the small amount of liquid mat/ 
it difficult to read the temperature accurately. The tnercurv irsa. 
rose to 290°, when the distillation was stopped. Slight hoc 
position takes place during the distillation, a little tarrv iisd;* 
being left in the flask. 

This ester does not appear to have been described, hence iu c-c 
position was determined : 

0-3182 gave 0-8880 CO, and 0-2088 H^O. 0 = 761 ; n = 7 Jn 

0-2486 „ 0-6954 002 „ 0 1686 HjO, 0=76 2; 7 ,13 

0,.,H,a0., requires 0 = 75 8; H = 7-37 per cent. 

The elhi/l phtnylisocrolonale obtained in this way had IJ-" 1 

0-Ethylacn/Iic and Elhylidfnepropioiiic Acids. 

The mi.xture of these acids was prepared as before (Trans, 1'.' ' 
91, 1035). 

E .eperimcnl 13. — From 50 grams of malonic acid, IG grams d 
tho fraction boiling at 190 — ^205°/756 mm. were collected Th.- 
was left in a desiccator overnight, and then tested by titratieg . 
known weight with standard alkali ; 

0 0976 required 30 c.c. 0-0262A'-barium hydroxide. Calc., 3' .3 c- 
0-1330 „ 40-65 c.c. „ „ Calc,, aO S c ' 

Hence this liquid probably contains as impurity some neutral sch 
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_jja» in to the two acids. It was purified as foJlows: 

■pie iiquid was shaken with a solution of sodium caibouafe, and 
,,-fsdtd three times with ether, the ethereal solution finally 
, fiiiig 3 grams of a neutral oil boiling at about 200°. 

■ ilkaline soluUon was acidified with hydrochloric acid, and 
»«'ii ether as before; lO o grams of a fraction boiling at 
j;*. ;tio' were obtained; 

rwiuired 26 05 c.c. 0 0262.V-bariuin hydroxide. Calc., 
26 0 c.c. ’ 


llcice probably a mixture of ^-ethylacrylic and ethylidencpropiouic 
Si.Js was present 

-rpirolmn of the Mixture.— Ten grams of the mixture were 
p .,.ed in a fiask, and 60 c.c. of alcohol and 15 c.c. of 1 OS.V alcoholie 
tuirogiu chloride were added. The solution was left at 20° for 
[,.ur and a half hours, and then poured into water and treated as 
yh.re. The ether was very slowly distilled from the ethereal 
Liiilum of the acid, using the glass beads, etc., described in 

Miptfiment 8. 


4 r tirams of acid, boiling at about 200°, were obtained. Some 
p!nr was distilled off from the ethereal solution of the ester and 
rrniainder kept for treatment with that obtained in exneri 
bent 14, ' 


. hrprnmenl 14.- -The mixture of acids was prepared as before 
It grams of a fraction boiling at 190-205° being obtained This 
ras purified as described in experiment 13, and 9 3 grams of acid 
•oiling At 190 — «U3' were obtaiae*] : 


^1496 required 55-5 c.c. 0 0262.V-barium hydroxide. Calc. 57 c.c. 
P'932 „ 34-3 c.c. „ ^ ^ ^ 

The mixture therefore contained only 97 per cent, of the acids 
I . rporotion of the Mixture— Hine grams of the mixture 
Kre mixed with 60 c.c. of alcohol, 17 c.c. of 1 OSfV-aTcoholic 

Llf*’r solution left at 20° for four and 

th If hours. It was then poured into water, and treated exactly 
* 11 experiment 13. 4 35 Grams of acid, boiling at 198— °01°/ 

“rirTf 

■3 cram, nt The mixture, on distillation, gave 

placed -I P- 197-201°/751 mm,). This 

'5 10 -0 .u ^ ® Mackenzie, Annalen, 1894, 28 3 83 give 

I -tl'S'.ttd a “‘.'.“‘•l ““ 

bk fran*' slowly distilled, using a rod ami 

7 M 2 
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removed, the ester was hydrolysed by means of barium hydt,,,^ 
solution, and the crystalline barium ethylidenepropionate obtji.i]' 
and weighed. 

Four hundred c.c. of barium hydroxide solution {salurs>,j 
15°) were added to the ester, and the whole was boiled in a ' 
apparatus for two hours, when apparently complete hydroSv^i. 
taken place. The liquid was extracted once with ether t,, r,.^ . 
any unhydrolysed ester, and then freed from ether by pas^ir,; . 
through it. Carefully washed carbon dioxide was then 
through the hot solution to precipitate any excess of la. 
hydroxide, and the solution filtered. On evaporating to ^ 
volume, cooling, and adding alcohol, pearly-white crvsUi, a... 
precipitated. These were removed, washed with alcohol, pr„„,. 
on a porous plate, and dried in the sleam-ovcn. Wiigin • 
grains. 

The solution and washings were evaporated to dryness, and o. 
crystals obtaineil were treated in the same way as the fr.rr,. 
fraction: 5'8 grams were obtained, making a total of ll ,o frir, 
of barium ethylidenepropionate (7 grams of acid). As the 
salt of ethylacrylic acid is a gum, the former salt must be .i i ,; 
pure, and, by one esterification, it has been possible to c!u.: 
8'3 grams of pure ethylacrylic acid and 7 grams of pure et)iv:i,|,i., 
propionic acid from 19 grams of the mixture. 


TTaniformation of llydrotorhie Acid into aB-IIttenoic .Iri,/ u-.i 

Purification of the Mixture Obtained by Partial Ettenfirat-’e. 

Hydrosorbic acid was prepared as described by Sudborotigli isi 
Thomas (Ttans., 1910, 97 , 2450) by the reduction of sorbic sisi 
in alkaline solution by means of 3 per cent, sodium ainaisis 
13'7 Grams of the acid were treated as described by Kilui 
(Annfden, 1894, 283 , 117) with 266 c.c. of 20 per cent, st.hir 
hydroxide solution, the solution being boiled under a relliu 
denser for thirty-fave hours : 10'27 grams of a yellow oil, prosums' h 
a mixture of o3-hexenoic and hydrosorbic acids, were obtain'd 
steam distillation, and 31 grams of hydroxy-acid from the rcs-i'u? 
The a/S-hexenoic and hydrosorbic acids were separated as foll'W- 

Experiment 15. — 10'27 Grams of the mixture were treatoi 
60 c.c. of alcohol and 20 c.c. of 1'02^-alcoholic hydrogen rhifr.':! 
and left for five and a-half hours at 20°. The mixture was lh« 
separated by exactly the same method as that adopted m ti' 
previous experiments, the ester being very carefully freed fr 
ether. Nino grams of ester, boiling at 170 — 172°/762 mm . win 
obtained. The aqueous solution was heated on a steam hath » 
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.ttses* ether »nd elojhol, end than eT*porated to a small volume. 
Oa coi^iBg, the e^-hawmoic acid was precipitated by addition of 
isTdrochloric acid in excess, when 0'9 gram was obtained, which 
s-Vited at 321 — 32'3<» (Fittig gives 32-7— 33 1o as the melting 
munt of the pure acid). The aqueous filtrate was extracted three 
tim€« with ether, the ethereal extract yielding 1'7 grams of acid, 
all of which solidified — a trace of oil being observed. 
y -jxnmf/it 16. — The 9*0 grains of ester were first carefully 
!:,,!ioi>-sed and then boiled with sodium hydroxide as before for 
(i'lrtV'itve hours. 5 63 Grams of the mixture of od'bexeiioic and 
tvdrosorbic acids were obtained, and to this 34 c.c. of alcohol and 
:t cc of U 947.V alcoholic hydrogen chloride were added, and the 
« lu*ion left for five and a-half hours. It was then poured into 

• xier, ami treated as before, except that, the acid being only a 

• ".all quantity, the solution of the sodium salt was evaporated so 

u to precipitate all the acid. 6'5o Grams of ester (b. p. 170 172°) 

and 0 1 gram of acid (m. p. 27-5~28'5°) were obtained. 


Siparalion of afi- and yS UnmluraUd Acidf. 


oiHydrocinnamylidenemUonic acid, 

CHjPh-CH:CH-CH(COi,H)., 

».u prepared as described by Riiber {Her., 1904, 37, 2274 • compare 
iUo Trans., 1910, 97 , 2452). 

To obtain the corresponding substituted acetic acid, this acid was 
boiled with water, as described by Riiber {Her., 1905, 38, 2746). 
The oily J-pbenyl-i/'-pentenoic acid obtainerl did not crystallise 
from light petroleum as stated by Riiber, and gave 188 as the 
reran of two determinations of its equivalent weight (J-phenyl- 
i' pentenoic acid = 176, corresponding hydroxy acid = 194). 
•Apparently there was some hydroxy-acid present. The oil was, 
however, without further purification used for treatment with 
KHlmra hydroxide solution, as described by Riiber, for conversion 
into a mixture of the isomeric a^-, fiy, and yS-acids with some 
liniroxy acids; 13-2 grams of such a mixture were obtained, giving 
14 grains of insoluble hydroxy-acid (m. p. 129—130°) and 8' 7 grams 

o a mixture of o8-, Hy, and yS-acids on treatment with boiling 
carbon disulphide. ° 

The mixture of unsaturated acids was pressed on a porous plate, 
t e 01 y ^y.acid being absorbed, and 5-5 grams of a mixture of 

»n y8-acids obtained. This was dried in a desiccator, and 
•eparated as follows. 


Hrperimtnt 17.— Thirty-six c.c. 
nait.Vslcoholic hydrogen chloride 


of alcohol and 12 c.c. of 
were added to the 5 '5 grams 
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of the mixture, the eolntion left for five and a-half hoan ^ . 
and then ponred into water and treated as before, 4 03 pisa ’ 
ester being obtained. 

The alkaline aqueous solution was evaporated to a smali 
acidified with hydrochloric acid, the precipitated acid rcB.,,,,,! 
and the filtrate extracted with ether: r75 grams of ‘ 

(m. p. 99 — 101°; Kiiber gives 104°) were obtained by prwipjtj,,^ ' 
whilst 0T9 gram remained in the flask after removal of 
the ethereal extract. 

The 4 03 grams of ester were hydrolysed, and the acid rw,.,. 
in exactly the same way as that used for the afl-acid : .3 l,; 
of acid (m. p. 79 — 82°; Sudborough and Thomas give Si . 
obtained by precipitation, and 0'4 gram from the ethereal tv'-j. 
The latter contained a little oil, and when pressed on a j. .. ^ 
plate melted at 126 — 128°; it was therefore probably the 
acid. 

2'9 Grams of the acid (m. p. 79 — 82°) were recrystalliscri 
light petroleum (b. p. 60 — 80°), a small quantity of insoluble .e.j,.,. 
being removed, and 1'75 grams of crystals, melting at 88 S'j , j.,: 
0'8S gram, melting at 84 — 86°, were obtained. 

THK EiiWABD r)AVIF..S ClirniCAL ],ASOSATORir.S, 

UalVKRSITV Coi.l.ROR OF WaLF.S, 

A DBBTSTlVrTH. 


CCLV . — The Ah<torptio7t Spectra of Various tu.h</ 
Derivatives of Benzene, and Tohtene as I'cryci.ri 
in Solution, and in Thin Films. 

By John Eowabd Purvis. 

The author has previously given accounts of investigations of ; > 
ultraviolet absorption spectra of the vapours of chloro- and bne • 
benzene, of n- and m-dichloro- and dibromo-benzene, and of o i: i 
TO-chloro- and bromo-tolueue (this vol., pp. 811 and 1699). 

The investigation has been continued with iodobenzene, <> i: : 
m-iodotoluene, and o- and rrnli-iodobenzene. The app.uc.- 
employed and the general experimental method have been des ri'v; 
before (foe. cit,). 

Vapours. — Iodobenzene. , 

Table I. 

The absorption spectrum of iodobenzene in a l-dcm. tube bsi 
been studied by Pauer {Ann. Phys. Chem., 1897, [iii], 
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I two bands at X2625 and .\2620. The author has 

the vapour of the substance at various temperatures and 
urrt in a column 200 mm. tong and 20 mm. diameter. No 
'. a bands were observed, and the followinj; table describes the 
't..,e|.t!on under the varying conditions of tcinpcrat lire and 
, .lurt- 

1‘rvv.aif 
!!i tjifn. 

J :6? Th»* I ays were ts. ilu«M lim* wlmh was 

fairly 

j Sll Tlie rays wcie iraiisiiiittvtl lo the < <1 Inu' ; the (M 
lintM ‘2321 auit ‘2313 wvn- ju»i 

jt >37 The r»)8 were tratumiUetl to Jiln.iit \ 2(330, win ro tliey 

groluslly failisl away ; th.- O.i liiu- 'J,'.;:) was wivili, ami 
the raVH were then feebly traiismitle.l Irom almiit \ 2500 
to about X ‘2350, where they were aii'nii ul".orlie,l. 

, aS7 The rays were traiiamitled to altotit X 27i»0 

sy7 The raya were traiiaiiiitted to about X ‘2550 ; the LM line 

2749 w as just visible 

027 The rays were transniitteil to about x 2930, ami the 
CM Hue 2831 w-oa jti.st viaiblc 

A taroful search was made for the two bauds described by Patter, 
but muic were found. The vapour showed no absorption bands 
at any of the temperatures and pres.siires employer!, wlioreaa a 
, : risiderililo number of absorption bands were found in the vapours 
■i the corresponding chlorine and bromine compounds (foe. ctV.). 

The absorption phenomena of the vapours of o- and m-iodo- 
l..!iieiiC were also studied in a rolumii 200 mm. long and 20 mm. 
Jijiiicter. and no bands were observed. The following tables (11 
xml III) describe the phenomena observed at various temperatures 
and pressures. 

o-Iodotoluene. 



IffMuro 

•' . 

in inni. 

17’ 

7«6 

30 

sio 


836 

r.o 

^166 

75 

890 

;-o 

920 


Table II. 


The rsya were trnusinittrsl to alwiit X 2300 ; tl,c CM lino 
2‘28sS wanjuat viMiltlo 

The rays were tratisinilU‘<l toaliotit A 2310 
Tlif rays were transmitted to about X 2340 ; the Cd lines 
2329 and 2321 were just visible 
The rays were transmitted to nlKUit X 2400 ; they were 
very weak from about X 2850 to X 2500 ; the Cd line 
2573 waa not very strongly marked 
The tayi were transmitted to about X 2800 ; the Cd line 
2743 was very we.ak 

The rays were transmilted to about x 2900 ; tlie Cd line 
2887 was just vtsible 
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m-lodotoluene. 

Table III. 


t*. 

Pressure 
in mm. 



17' 

763 

The raja were transmitted to about A 2330; th^ f 1 
2326, 2321, and 2313 were vUibla 


30 

807 

The raja were trananiittod to about A 2330 ; th«- < t 
2326 and 2321 were visible 

■ . -5 

45 

833 

The rays were tranamitted to about A 2360 


60 

863 

The rays were transiiiitti-d to about A 2670; th i 
2573 was only jnoderatelj strong 


76 

893 

The rays were trauainitied to about A 2830 ; iii, 1 
2748 was only niodorately strong 


60 

623 

The rays were traniimitted to about A 2900 ; lU i 
2837 was juift visible 



Like the vapour of o-iodotoluene, the vapour of m iodcpio u.. 
exhibited no abaorption bands at any of the above tempctj., 
and pressures, whereas a considerable number of bands were ff - 
in the vapours of the corresponding chlorine and bromiin' 1 ^. 
pounds (foe. cil.). 

As regards the vapours of the two solids o- and m ,ii . 
benzene, the melting points of which are 27° and 40° respect ,/•, 
each substance was introduced in the 200 mm. tube whic h vl, 
placed in the water-bath at 45°. Two series of experiment.^ c.-. 
taken, one under a constant diminished pressure and at v,ir: > 
temperatures, and the other at varying pressures and tcmpcrtiticn 
No bands were observed, and the tables IV, V, and VI dt-ti:;', 
the phenomena observed. 

o-Di-iodobenzene, 

Table IV. 

The following table describes the phenomena observed in ih* 
vapour of o-di-iodobenzene at varying temperatures and constant 
pressure. 

Presaure 

i*. in Him. 

47 17 The rays were transmitted to A 2250 ; the Cd line* JJ".* 

2194, and 2144 were viaiblc 

60 17 The rays were transmitted to A 2250 ; the Cti line< 

and 2194 were visible 

76 17 The rays were transmitted to about A 2380 ; tlie (’•1 ! 2 ^ 

2329 to 2265 were visible 

The rajs were transmitted to A 2410; the Cd liuf> 
to 2265 were visible, but weaker than at 75*. 


90 


17 
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Tablb V. 

Th* describee the pheDomena observed in the 

[Kjur of «ji-iodobenzene at varying temperatures and pressurea 

{‘rrjiiittre 
ifl niox. 

The nivs wrre tr»Dsimlt«l to .iIkiui \ 2400 ; the L'J lines 
“ from 2329 to 2194 were visible 

, esr Ttie rije were tronsiailtel to \ 2.h50 ; the L'll lines 2329 

to 2235 were very week 

.. i «7 The r»ye were trenunitte,! to X 2«r«0 ; tile LM lino 25;3 

' was week 

917 The rays weie tranamitted to X 2350 ; the LM line 2748 
w&i week 


m-Di-iodobenzfnf. 

Table VI. 

The following table describes the phenomena observed in the 
sifHHtr of m di iodobenzene at varying temperatures and presBures. 

IVrwurp 

III Him. 

ii 757 The ray« wero tranamittwl to A 2*2-l0 : tho Cd linaa 2194 

and 2144 were visible 

sl>7 The ray.i were treovmittvJ to X 2450 ; the Cd lines 2329 
to 2266 were weak 

r'- 6S7 The rays were trausuiittcd to X 2560 

s-j ',‘17 The rays were traiisiiiitlvd to X 2660; the Cd liue 2578 

was very weak 

That is to say, no absorption bands were observed in the vapours 
r.f o .“ind m di-iodobenzene, whereas a considerable number of bands 
aere found in the vapours of the corresponding o- and w-dichloro- 
snd dibromo'benzenes (loc. cit.). 

Solutions in Alcohol: lodobenzvnt'. 

Table VII. 

The absorption spectra of solutions of iodobenzene have been 
irive^tigated by Pauer (loc. cit.), who found no bands. The author 
Las studied the absorption spectra of various strengths of alcoholic 
Mriutions of iodobenzene, and table VI describes the phenomena 
>bscrv«i. 
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Tbicicoeitf 

limit of 

Strength of 

of Bolotion 

tnonaittetj t 

solution. 

in mm. 

X. 

i//I0 

2 

2320 

10 

2980 


20 

3050 


30 

mo 

J//100 

2 

2400 


10 

2730 


20 

2800 


30 

2850 

%/1000 

2 

2330 


10 

2380 


20 

2410 


30 

2500 


That is to say, no bands were observed in alcoholic Solli!;.., , 
iedobenzene, whereas alcoholic solutions of each of the txrr. .r, - 
ing substances chloro- and bromo-benzenes exhibited w-vo:i 'i- 
the two most refrangible bands being very weak (/or. cii.i 
The following table (VIII) describes the absorption ni vaT;.^, 
alcoholic solutions of o- and m iodotoluene. 


Tabi,e VIII. 


/> 

lotlotoluenr. 


1} 

•lrniotohikn(’. 



Limit 


1,.- 


ThickneflM 

of trADS* 


TliifkitiAs - 1 

trength of 

of .-solution 

mitted rays. 

Slrcngtli of 

ofsolntiiui iDiCr: 

solution. 

in nim. 

A. 

solution. 

in nun. • 

Jf/100 

2 

2410 

i//100 

2 


10 

2770 


10 :»v 


20 

2820 


20 


30 

2860 


30 2'- 

M/mo 

2 

2350 

itf/1000 

2 


10 - 

2400 


10 -Ji:' 


20 

2420 


20 LMI 


30 

2500 


30 -ly.- 


No bands of selective absorption were observed in any ci li' 
solutions, whereas alcoholic solutions of the corresponding il. - r 
and bromo-tolnenes exhibited two wide diffuse bands and a . ■ 
weak doubtful band on the more refrangible side (/nr. cil.) 

The following table (IX) describes the absorption of vir: 
alcoholic solutions of o- and m-di-iodobenzene. 
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Table IX 


^[li.iodobMWB*- 


m-I)i-iMul>eDxeue. 


Limit 


liimit 


•'f 

if K'O 


lO'W 


ThieksMB 

of traod- 

1 

Thit-kness 

of trans- 

of •olatim 

milled mys. j 

Strength of 

of &nhuiiih 

mitted my 

io mm. 

X. 1 

solution. 

in inni. 

X. 

2 

27.^0 1 

M/m 

»> 

2730 

10 

2980 1 


10 

29f>0 

20 

3130 1 



29P0 

30 

3240 


ao 

3050 

2 

2180 

! aV/IOOO 

•> 

212 0 

10 

2550 


10 

2470 

20 

2690 

j 

20 

2?i70 

30 

2610 


30 

2750 


S', I liands of selective absorption were observed, whereas aleoholic 
„ 'utii'in of each of the corresponding dichloro- and dibromo- 
In-iiKiies showed four well-marked bands (Joe. cit.); the fourth 
r.o»l refrangible band in each of the dibromobenzencs was very 
seak and difficult to distinguish. 


Ltguii/t in Thin Films. 

Hacli liquid was pressed between two quarts plates, and held 
rijidly in front of the slit of the spectroscope. The radiant energy 
i,f the Cd .spark was passed through the thin films for various 
fs-ricsls of time varying from one minute to five minutes. As 
regards the two solids o- and m-di-iodobenzenes, the melting points 
i.f which are 27° and 40° respectively, a few crystals of each 
•ulistance were placed on one of the quartz plates, which was 
Ksrrocd just to the melting |»int of the substance, and the other 
i|uarti plate was then pressed closely over the liquid. There was 
no crystallisation of either substance while the absorption was being 
photographed. The following table gives the limits of the 
ir.cn.«niittcd rays through thin films of the various substances. 


Table X. 


Time of Limit of 

exfmsiire in transmitte,! rays, 
in minutes. A. 

lodobenzenB ... t 2600 

o-Iodotolneno t 2780 

m-Iodotoluena f, 2820 

o-Di-iodobenztne ... . ... 5 2900 

m-Iti-iodobenzene 5 2850 


In no case was any absorption band observed ; whereas thin films 
of the corresponding chlortv and bromo-benzenes showed seven 
hanrls, the most refrangible in each case being very weak; the o- and 
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wi-chloro- and bromo-toluenea ihowed two waH-nutked banj, 
doubtful more refranyible third; the o- and m-dichlort^ .* 
-dibromo-benzenes ibowed three well-marked band* and » dost,? ' 
more refrangible fourth; and toluene exhibited thre* i,. ^ 
(loe. ett.). 

RetuiU and Conelutiom, 

The reeulta of the preceding obaervationa prove that m the u 
violet regiona neither the vapoura, nor the alcoholic solmionj .. 
the thin filmAf the iodine derivativee of benzene or of 
exhibit any banda of aelective absorption, whereas the «>rre»j,„- 
ing chlorine and bromine compounds have a well-markid 
of banda under similar physical conditions. 

The decrease in the number of vapour bands when the imno,, 
and weight of the aide-chains are increased is analogous u, 
observed by Hartley in the case of benzene and its homohva, 
(PMl. Tram., 1908, A, 208, 475); for example, the luaxic:.. 
number of banda found in benzene by Hartley was S4, in 
22, in ethylbenzene 19, in o-xylene 23, in m xylene 41, in p-ts -a 
30, in cymene 9, and in mesitylene 4. In the halogen denutna 
the maximum number of bands found by the author (for, ri! 
the vapour of chlorobenzene was 72, in bromobenzene 6:. 
o-dichlorobenzene 29, in ra-dichlorobenzene 35, in o-dibromobecn;. 
30, in m-dibromobenzene 13, in o-chlorotoluene 23, in mcllon, 
toluene 20, in o-bromotoluene 15, and in m-bromololuene 13 m 
that the chief controlling factors are the type, weight, and orisou 
tion of the introduced radicles. Now when the heavy iodine auc 
takes the place of either chlorine or bromine, the bands complfidt 
disappear, and there is no selective absorption. Analogous pbet - 
mena are observed in the bands of the alcoholic solutions and cf 
the thin films of these various substances. The few broad di5i;.>' 
bands observed in the solutions and in the thin films of the chlont? 
and bromine derivatives completely disappear in the solution! ird 
the thin films of the corresponding iodine compounds. At the sacs 
time, the differences in the positions where general absorpuc! 
begins in equimolecular solutions of the ortho- and meta-compoucii 
indicate that the orientation of the side chain is a factor ;; 
determining the extent of the general absorption. 

In previous communications (loc. cit.) the author has suggest*] 
an explanation to account for the facts observed in the chlono* 
and bromine compounds of benzene and toluene; and the pheD* 
mena observed in the corresponding iodine compounds appear tc 
support that explanation. The heavy iodine atom is the contrc: 
ling force, and it damps and dislocates the movements of the ater.! 
of the benzene nucleus as well as the alkyl sideohains, so that the 
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^ vibrations are destroyed, and no selective 

is po*ibl«- The dislocation of the oscillations occurs, 
hen the vibrations are restricted, as in the alcoholic 


ll,< i-e.J films, but also in the vapours where the 

subjected to any external forces except those 
' iriations of temperature and pressure. Besides the mass of 
atom the action of the radiant energy may be a considerable 
I > in the final result; because each atom will absorb an amount 
r <''i"XV dependent on its intrinsic characters, amf this will react 
“ Its own vibrations and on the vibrations of the other atoms, 
ji ,- iiual adjustment, therefore, will depend on the balance of a 
■ ■)Vx series of disturbances, and the forces which determine 
include such factors as the number, the mass, the intrinsic 
cisrecters, and the orientation of the atoms of both the nucleus 
,nd the side-chains; the physical conditions of the vibrating system 
^ vapours or in solution or as liquids at various temperatures and 
n-evsures; and on tbe distribution and reaction of the vibrations 
C'lnscqucnt on the absorption of the radiant energy by the various 
Bciilsting atoms and atomic gr““ps- 


The author is engaged in a comparative study of naphthalene 
»nd anthracene and their derivatives, the results of which will be 
luliinitted later; and ho desires to thank again the Government 
Grant Committee of the Royal Society, by whose assistance the 
larger portion of the cost of the appar.atus w.ts defrayed. 

t'.iivEMJTt Chemical I,»4^0KATouY, 

Camhuidqk. 


VVLW. — Injluence of Double TAnkiwj o?t Optical 
Activity; Some n-l’ropyl and Allyl Derivatives of 
Menthol. 

By Pesct Faraday Frankoand and Hixit Hkniiy O’Sullivan. 

Is connexion with the prohlem of ascertaining the influence of 
double linking on optical activity it has been shown by one of us 
that both in the substitution of tartramide and of malamide by 
n-propyl and by alJyl respectively the resulting rr-propylamides have 
higher molecular rotations than the corresponding allylamides (P. 
Frankland and Twiss, Trane., 1906, 89, 1854; and P. Frankland 
and Done, Trans., 1906, 89, 1861), which is contrary to the generally 
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accepted rule that oiuaturated grouping* * * § bring about ^ 
rotation tbar the corresponding laturated ones. This rule i. 
on results obtained in a number of investigation* made j,,,,,* 
the past thirteen year* by Tschugaeff (Crntralbl., 1898, 69, I ' 
II„ 404; 1902, 73,11., 1238), Haller, Bupe (for many refire,:,,^ . 
literature see Tran*., 1903, 83, 1351), Hilditch (Tram., 19 ,,,; 
1909, 96, 1910, 97, 1911, 99; Zeittch. ■phynkal. Chem., 19U 77 
482), and others. 

The present communication contains data obtained in the 
investigation of this subject. 

The compounds which wc have prepared are three , 

«-propyl and allyl derivatives of menthol; they were a!i 
and their rotations were determined at a number of diijft,.. 
temperatures between 15° and 100°. Their rotations have also! „. 
determined in methyl alcohol solution. 

In the following table we have recorded the values for |.\|j ,, 
the liquid state, whilst we have included for comparison tilt) ftyf-fr 
sponding valuftfl for some other n-propyl and allyl compourul«, 


{ Menthoxyacotif; allyJamiile, 
M^iithoxyacetic (>r<i|iylaiuiJe 
Allyl mcnthaiyaceUte 
1‘fojiyl nu'Jithoxyacelato 
I Mviilhyl sllylaminoaccUto 
\ jtropylaminoaeetate 

/ Mf-rithyl allyl etlier ‘ 

\ Almthyl propyl ether t 


B. p. 

185-187714 mm. 
188-189718 mm. 
1827*0 mm. 
172728 nnn. 
155—157717 mm. 
159— I8I717 mm. 


in 

• li'2 6' 
1&3 7 
•J-U'4 
234-1 

I5.S'3 


Tartaric allylnmiJe * 
Tartaric propylam'Hle 
Malic allylamitle § 
Malic propylamide § 



['ip 

M. p. 

iu pyridifh- >• 

183” 

•+■251' 

218 

+ 2y.i 

117-5 

- 72-; 

126 

90-; 


* Haller aiul Mursi-h (Cotnpl. rend., 1904, 133, 16b5). 

t TscliUKaelT 1902, II, 1238). 

* Frnnkland and Twiss (5>c. n'r.). 

§ Krauklaud and Done [loc. cU.). 


In the case of the amides of menthoxyacetic acid the ihj. 
compound is seen to have the lower molecular rotation, but the 
difference is very small. This difference is practically the same 
over the range of temperature at which the observations were madr 
In this case the double linking diminishes the rotatory power, aiid 
screes in this respect with the results obtained with the tartanc 
and malic amides. 

The allyl and propyl esters of menthoxyacetic acid have practically 
identicaJ molecular rotations at 20 °, but whilst below 35^ the 
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jcai of the ellyl i* r “7 alightly in excess of that of the propyl 
Ahore that temperature the relation is reversed (see 


^ case of the next pair, menthyl allylaininoai-ctate and 

tv aiiiinoacetato, the allyl compound has slightly the higher 
'”iUr rotation throughout the whole range' e>f temperature over 
i ' ii the' observations were made. 


J^olfeular rcieUivn curtfs of iht mx 



T!ip rt*!4u]ts recorded in tliis paper lead to some general considera- 
ims : 

(It Thft extremely small differences lietweeu the molecular 
I' lations of the pairs of allyl and propyl compounds described may 
be acrouiited for by the great distance of the unsaturated grouping 
in the allyl from the nearest asymmetric carbon atom in the 
m-nthyl radicle; thus, in meiithoxyacetic allylamide, in allyl 
mcnllioxyacetate, and in menthylallylaminoacetate there are, in each 
rase, five atoms intervening between the unsaturated carbon atom 
!•/ the allyl and the nearest asymmetric carbon atom of the menthyl. 
lat a roiislitiitional change (such as passing from allyl to propyl) 
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mad« at such a great diataoce from the aaymmrtric carbc 
should have but little effect on the rotation ia in accordacr * 
the conclusions arrived at by P. FrankJand and MacGregor cr.* ' 
1896, 69 , 121), and since confirmed by many other worker, 

(2) Much greater differences in the molecular rotations ; 
following pairs of allyl and propyl compounds have been ots, r 

^ V ( MenthjI ally! ether (M]w 192 5" 

^3 i Menthyl propyl ether {Ml“ 182 5” Diffetem , i, 


In the menthylallyl ether there are only two atoms int. ,, ,, 
between the unsaturated carbon atom of the allyl and th,. ' 
asymmetric carbon atom of the menthyl group. ' 


rTirtaric allylamide (M)* +251' 

.1 S Tartaric propyUmiJe [M]” +288" =36/.’ !■- 

J 


I Malic aliylamiile 
Malic {iro^iylarniJe 


[M)f 72-7^ 
[Mjf -fiO-5* 


Diflerence =17 > 


In each of the two allyl compounds there are 3 atoms interve, 
between the unsaturated carbon of one allyl group and 4 
between that of the other allyl group and the asymmetric oar- -■ 
atom of the tartaric and malic radicles respectively. 

We do not think that any comparisons between the (|uantiij; 
differences obtained in the case of the menthyl ethers on ike 
hand, and the amides of tartaric and malic acids rcspcctivclv ■ 
the other, would be justifiable, first, because of the entirely diffcm: 
nature of the asymmetric nuclei concerned in the two cases, u/J 
secondly, because the rotations of the menthyl ethers were dla 
mined in the liquid state, whilst those of the tartaric and ms; 


amides were taken in solution, and a great variation was Icu:.; 
in the differences between the rotations of the propyl- and a.lv 
amides according to the particular solvent employed (pyridiiif 
methyl alcohol, water, and glacial acetic acid) (sec Frankland im 
T wiss, Trans., 1906, 89 , 1853, and Frankland and Done, Trai- 


1906, 89 , 1860). 


(3) It will be seen that the menthoxyacetic grouping gives r;f 
to a much higher molecular rotation than the menthyl am.n - 
acetate grouping, and that the propyl and allyl esters of mcntlji*' 
acetic acid again have higher rotations than the correspond;;: 
propyl- and allyl-amides. 

(4) In this connexion the following relations are worthy of nije 


iMi:. 

Menthyl allylaiiunoacetate 

Menthyl proeylaminoacetatc 1;'V> 

Menthyl pr,/pioi;ate * InO :' 

“ Normal constant of the mtoithyl homologous fatty esters " * I-t, '' 
Menthyl pheiiyq-ropionate * lets 


* Tschugaeff. 
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TVtts, such profound differences in constitution as exist between 
.'jv^ tatt? »<'ids 0“ band and the substituted amino-fatty 

on' th? t>fcbM are attended with practically no alteration in 
jjjolecuUr rotation. These changes in constitution are ineffeo- 
iiei'AUse occurring at a point remote from the asymmetric 

1 ! Ak’aui. the greater rotatory effect of the mcnthyl ether than 
' iiii'iithyl ester grouping which we have found is in accordajice 
a t; siiiiilir reavulta obtained by Tschugaeff, thus: 


ilLiiihyl methyl rihifT 16 ij 6" 

ilrtitlvyl ethyl ether 179 0 

MeolHyl propyl «*thi‘r IS0.5 

Menthyl oetjiyl ether 2327 

Menlhyl ftirm»te ^ Ijg ,*1 

Menthyl aretAte * 1^7 8 

MfiUhyl piopJouAJe 160-2 

Mfhtliyl n-bitymUj ISS y 

Menthyl B-notituite lf> 7-3 

Mentlmxyacelic AllyUiiiiile 192 -5 

>iei)thoxy(U‘rtic propylamiile 193 7 

Meuthosysoetic allyl enter 234*4 

MculhoxyAielic projiyl esUT 234 1 

M«n(hyl sllyUminoACeiate 160-5 

Meuiliyl prupyiiiminoaccUite 158*3 


From the al)ove figures it will be seen incidentally that the acetic 
liiyl ester and acetic propyl ester groupings have almost exactly 
'.la- »anie rotatory effect as is exerted by the benzyl radicle in the 
HTies of menthyl ethers. 

This greater rotatory effect of the meiithy! ether than of the 
srnthyl ester grouping is in reality a further illustration of what 
ui Wii pointed out by Purdie and Irvine (Trans., 1901, 79 , 964) 
;r, rtspcct of ethyl malatc, ethyl mononiethoxysuccinate, and ethyl 
.. rtylmalate on the one hand, and in respect of ethyl tartrate, ethyl 
dimnhoxysuccinate, and ethyl diacetyltartrate on the other, and 
'y 1’. Frankiand and Gebhard (Trans., 1905, 87 , 864) in respect 
I the alkyl glycerates, alkyl dimethoxypropionates, and alkyl 
i.iit.-tyiglycerates. In all of these cases the effect on molecular 
r sation of alkylating the OH-group attached to an asymmetric 
■srhon atom is much greater than that produced by acetylating the 
^me group. 

Ezfsrimental. 

ileniho.gacetic Acid, C,oH„-0-CHj-COjH.-Two hundred grams 
■ were dissolved in about 500 c.c, of sodium- 

'i'ied benzene in a 3-litre, round-bottom flask. Forty grams of 

VOL xcix. 
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sodium cut up into thin pUtes were then added, and the 
heated under a reflux condenser on a boiling-water bath J 
hours. The excess of sodium was then removed (only 3,, 
being re^^uired by 200 grams of menthol), and 50 grams ,,f , , ^ ' 
acetic acid, dissolved in about 400 c.c. of dry benzene, «t[, 
added gradually, the flask being well shaken during the ;„i: . , 
to keep the precipitated sodium cbloroacetate in a fjiu'y d,.,> 
state, and cooled when necessary to prevent violent hoi'-n-j dj- 
the reaction. The result of this is to produce a gelatim, : . 

tatc of socliurn eldoroacetate, on which the sodium nn > 

able to react to form the sodium .salt of menthoxyarr-ti, ,i 
is apparent that two molecules ed sodium menlho.xidv 
present for every molecule of < lihu'oacetic acid, as the learic.i; c,, 
place in two stages: 

(1) CH.,Cl-CO,n f NaO-C,„H|„ CH.,Cl-CO„Xa • 0, ,,11^,0 

(2) ClI,,CI-CO,.Na I NaO-t'JI,,,- C,„II„-O CII,-C(),Na .V.t ; 

In the actual preparation the quantitie-s taken were in tU y... 

portion of 2 J molecules of sodium mcnflioxide to 1 innlda:., 
cldoroaeetic acid. At first sight it would seem to be nior- ... i; t., 
cal were the sodium eliloro-acetate prepared in some eth.-r ... 
instead of utilising .sodium menthoxido as in the first ei|iiali(..!i, 
this is practically the only serviceable way, and the fx.es. 
menthol is easy to recover. 

Tlie flask was then lieate.l under :i reflux eondeiiser f..r t*../ 
five hours on a boiling-water hath. During this time tli.- : 
sediment was periodically broken up by vigorous sbakms, an i 
benzene to the extent of U litres added at intervals to kop 
mixture in a sufficiently liquid condition. 

The sodium mcnthoxy.acet.Ttc was then washed out with a,!.: 
which .also dissolves the sodium chloride, sodium hydro.xnic, ; 
any free chlnroiicetic acid. The menthol remains in the he:.:-:, 
layer, as well <a.s any tarry prmliicts if formed. The aqu.-c 
solution of sodium mciithoxyaeelato was acidified with 5ulpt),;r. 
acid, and the free mentlio.xyacetic acid extracted willi ether. T • 
extract after being dried was concentiated to a syrup, which ir; - ' 
Used out in the refrigeraTor. The crystals were washed ir.c 
mother liquor with a little ether, and dried on porcelain. 

Tills product was almost colourless, and melted only 3“ helmv 1;.. 
of the purified acid. The total yield of this crude acid 
85 grams, which is 76 per cent, of the theoretical qua,:’.;.; 

obtainable from the chloroacetic acid used. 

The acid is very soluble in all organic solvents; it wa.s pm. -. 
by repc.ated rccrptallisation from ether. After six such ciy.-i-a 
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shf melting p<Hnt was 53 — 54°, and the rotation in methyl 

at io" 

f- 1»C IM,*. 

,, SiM 0 8030 4 218 -;-84' -lljM 

IV the following preparations the acid was used after one 

y, .j , ycifftiV .If/.v/nmn/e. -Ethyl monthoxyacetate was pre- 
,.i i-l. rifying 60 grains of menthoxyaeetic arid in an excess 
. j,„.:ate jIloIioI hy saturation w-ith dry hydroj;en chloride. After 
f,.r an hour, hydrogen chloride was again pa.ssed in, and 
e ,, bating continued for another hour, after which the mixture 
4i, w-tdiol with a dilute solution of scalinin carbonate, ami the ester 
,,.,„t.d with ether. After drying the extract, the ether was 
,i over, and the eeter distilled in a v;u-uuni. The yield was 

i'MUlS. 

K do ll grams of allylaminc {K.ahlbauui) were addeil, and the 
■ Uture heated under a reflux condenser on a wafer b.ath for eight 
; on The litpiid product was purified by vacuum distillaf ion unfil 
,.f.-erved rotation was constant. The yield was about, 20 grams 
i four distillations, the liquid boiled at 18.5 -187° 11 mm, and 

Tio. amide IS a eolourles.s, odourless, oily liquid, soluble in all 
.•.4n;c .<i()Ivent?s, hut not in water or aciUs: 

■ liOd gsve 7-;j C.c. Nj (moist) at 19° and T-l-l ? mm. N = ,5’C1. 

requires N - 5 .53 per cent. 


20‘- 30', JO" 70-. 

0M67 0-9690 0-9442 09290 


97'. 

0'9092 


M mthoxt/ocalic Allyhimulr. 
R,t.?tinns in a 1-dcm. tube: 


n; 

(from I’urvc). 
0-lt6d7 
0*9445 
09376 
0-9304 
0-9070 


o . 


- /S-Sfi* 

-7c*n 

71*72 

75*93 

70*97 

75*70 

70*31 

75 ST 

68*20 

75 1V 


fi tatmn in methyl alcohol solution. (Substance 
'h-li being kept a year.) 


' 192*5“ 

192 1 
191*5 
191*2 
190*2 

slifjhtly impure 


1 

* m 


1887 
3132 
5 772 


bf. 

0-7944 

0-7990 

0-8039 


-3-03" -80-27’ 

5 02 80-13 

9-14 79-18 


(iie- 

-203-1° 

202-7 

200-3 


7 N 2 
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Mtnthoxyaeetie Fropt/lamide . — This was prepared in an idtu,, 
manner to the allylamide from 45 grama of the eater and 1; g, 
of propylamine (Kahlbaum). After five diatillationa the 
rotation not being constant, and there being only 12 granis 
purest fraction, a second preparation of the amide was coiincr' 
and after five vacuum distillations was added to the first 
tion. When the whole had been distilled three more tiiui. 
observed rotation became constant. The yield from th*. 
preparations was 20 grams. 

This pure substance boiled at 188 — •189°/16 mm., ani .j 
[a]u — 75'96°. It is a colourless, odourless, oily liquid, liiuilj. 
properties to the allylamide: 

O HIO gave 7 0 c.c. N 2 (moist) at 17'5° and 748'6 mm. K 
CijH.jjOjN requires N = 5 49 per cent. 

Dtntititt : 

r. 20 *. 10". 60'. 70*. 97". 

I)',. 0-9646 0-9469 0 9320 09174 0-8964 

Menthoxj/aeetie Propyiamide. 

Rotations in a 1-dcm. tube: 



(from curvr). 

•d- 

(■IL- 

(Mil- 

20*0 

0*9545 

-72*5r 

76-97' 

- 193-7' 

33*6 

0*9445 

7100 

75-80 

193:) 

60*0 

0-9240 

6983 

76-57 

192-7 

99-0 

0*8940 

67 09 

76 04 

191-4 


Rotation in methyl alcohol solution. (Substance slightly imp-i.f 
through being kept a year.) , 


P’ 

c. 

l)f. 

«»(/ = 2). 


[MK 

2 3051 

1*835 

0*7960 

-2 98* 

-81-20* 

• -.vT 1 

4*5327 

3-625 

07997 

8*83 

81 -n 

-j'>. « 

6*0106 

4-818 

0 8016 

7*79 

80-84 

•.'Of. 1 

7*3065 

5-875 

0*8041 

9-44 

80 34 

•J'jl ^ 


Allijl Menthoxyaceiate. — Sixty-five grams of menthoxyacclic i.:'. 
(1 mol.) and 57 grams of allyl alcohol (3 mols.) were mi.ywi sa i 
flask and saturated with dry hydrogen chloride. After heatinr r. 
a water-bath for a short time, more hydrogen chloride was pai-e; 
in, and the mixture again heated for an hour. The mi.xturt sa 
then washed with a solution of sodium carbonate, and the ester 
excess of allyl alcohol extracted with ether. This extract was dr.id 
and tho ether and alcohol distilled off. The ester was then disti: * 
in a vacuum until the observed rotation was constant at 15' in 
0'5-dcm. tube. After seven distillations the ester boiled at 1:- 1 
40 mm., and gave (o]o -93 04°. The yield was 20 grams. 
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ThB ttter i» • coIourleM, odourless, oily liquid, soluble in all 

,i-4Bk jolTents : 


ll'-i 

:5« save 0-7130 CO. and 0-2559 : 

B.O. 

c= 

70 51 ; 

H=10 31. 


CiiHjjOj requires 0 = 70 87; 

H = 

10-23 

per cent. 


iitift: 







15. 50*. 

30". 40". 


60‘. 

80' 

99\ 

If 

ee;-.'6 C-9882 

0-9810 0-9528 

0-03S4 

0-92 

^2 0*<>O94 


A//yl J/fn/AoT^act/o/e. 



Rotations in a 0’5-dcin. tube: 






•'1 







(froru carve). 

fll.. 


K* 



n 

0-9720 

-45 28* 


-9315 


236-6'' 

2i 

0-9640 

44 11 


91 51 


232-4 

j*' 

0-9605 

43 66 


90-91 


230-9 

3.5 

0-95S0 

43 31 


90-42 


2297 

U 

0-9515 

42 45 


89 -’S 


220 6 


0 9193 

3818 


83-06 


211-0 

notation in methyl alcohol solution 






DJ. 

1. 

a„. 


I-]?. 

[MJ^ 


0.SOO3 3-2-71 


5-40 

* 

83-81’ 

- 212-9^ 

' ‘ji‘j 

0 8087 7-189 

2ilcin. 

12 06 


83-87 

213 b 


/'fypy/ Henthoxyacelate.—Tho propyl alcohol used had to bo 
[rKlionited, as it boiled over a range of ten degrees, 93— lOS". The 
■nction boiling at 96 5— 97-5° was used for this preparation. 

Thii ester was prepared in a similar manner to the above, excess 
■i the alcohol to the extent of 3 molecules to 1 molecule of the 
r.fnthoxyacetic acid being taken. 

Seventy grams of the acid were esterificd with 60 grams of propyl 
^cohol by means of dry hydrogen chloride, as for the above ester. 

The crude ester, after seven distillations in a vacuum, had a 
ca.tant rotetory power, [o]S -91 ■46°, and boiled at 172°/ 26 mm. 
he yield was 19 grams. 

The ester is a colourless, odourless, oily liquid, soluble in all 
ffinic soIvenU, but not in water: 

I' l'oSS gave 0-6660 CO, and 0-2558 HjO. 0 = 7018; H = 10-98. 

CijHaOj requires 0 = 70 31 ; H = 10-93 per cent. 

Dentitiu : 

’ 6 °. 20 ". 40 *. 70 *. 99 " 

01 - 0-9577 0-9547 0-9881 0-9144 0-8901 



m4 


FKAMKLAND AND o'sDLLITAN : 


Propyl Mtnthoxyaeeiate. 
Rotations in a 0'5-dcm. tube; 


K 

t*. (from cun-tf.) 

ac 

1 M ■ 

8 0 


- 44 -78* 

-92*92“ - ’.'h: . 

20 0 

0-9547 

43-66 

91-46 

30-0 

0-9461 

42*71 

90*30 2V. 

f.8-0 

0-9275 

40 42 

8716 -j-v; j 

57 0 

0 92t0 

40-15 

86 91 Ti-i 

8U 5 

0-8973 

37 O-i 

82*50 211 -j 

per cent. 

solution 

in methyl alcohol gave [o] J - S;; 

*>:• 


1. 

“»■ 1“1;!'- 

0 8057 

8*258 


-la-et” -8->-64’ 


Mr.nlhyl AUylfiminfmrrtatr . — Forty grams of mentiivl it 
acetate, prepared from menthol and chloroacetic acid bv i-t.; 
tion with dry hydrogen chloride, were dissolved in 100 c.e. of ... 
dried ether, and 20 grams of allylamine were added. Tin n.; 
was heated under a reflux condenser for throe liours on a « 
hath. The interaction takes place readily, as after a few o 
crystals of allylamine hydrochloride were seen. It i« no. 
to take twice the quantity of amine required to replace the ,1. 
in the inenthyl chloroacetato in order to combine with the liviii 
chloride split oil. 

The amine hydrochloride was quickly collected, and wadsi i 
a little dry ether. The weight — 15 grams — showed that il,.. 
action was complete. The ether and any excess of aniin.. 
distilled off, and the crude e.stcr distilled in a vacuum uiit 
observed rotation became constant. After four distillatj..;: 
ester boiled at 155 — 157°/17 mm., and gave [a]?; -G.'i ir . 
yield was 12 grams. 

The ester is a colourless, o<lourless liquid, soluble in ,ill cr 
solvents ; 

0-3552 gave 0-9206 CO.^ and 0-337.1 HjO. C = 70 70; 11 I" 

0 2570 „ 12 9 c.c. N, (moist) at 20° and 739-4 mm. X 

CijIInjO-.N requires C — 7T15; H = 10 67; N = 5-53 per 

Densities : 
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tlrnthyl Allylaminoaeetatc. 

B in » 0'5-dcna. tuba ; 


»!• 



i. (from curve). 

[")'„• 



16 2 

0*9618 

30-2;’ -aaso’ 

- 



0-9488 

»0-09 S3 AS 

100 5 


lfi-5 

0-9295 

29-49 63 45 

100 -5 


4?i-5 

0 9280 

29 41 63 3S 

100-35 


fiy 0 

0-91S3 

26-76 6-J 9.S 

159 3 


99 8 

0-8903 

27-95 62 79 

158-8 


in methyl alcohol 

ill a 2-dcm. tube at 20°; 

K 

r- 

c. 

a,. 

la If. l.Mja'. 

si ;v4:* 

1-5009 

M92 

-170' 

■71-28" -1 80 '.33' 


3 0045 

2 398 

3 35 

69S7 176-77 

V 

4i:3S 

3-336 

4 52 

67-74 i;i-3S 


Sl<!>thyt I'ropylamiiinofelntt.—'Yhh was proparpd in Uio same 
I.,y 1 - tlie above allylainiuoacetic ester. Tbirty iiitie grams of 
s;,.iii!iyl ililoroacetatc were dissolved in 50 e.e. of dry oilier, and 
b-atod with 20 grams of propylamine. After seven distillations in 
I I iriiiim the observed rotation was constant, the ester boiling at 
i ,3 lei ,ir mm., and having [oJJ -62 03'^. Tho yield was 

Ihise.-ler is colourless and odourless, and is solnblo in all organic 

vt !its : 

Jii'.is gave 0 9164 CO^ and 0-3832 II.O. C - 69-80 ; II =- II SI. 

■ 2j9o ., 12-8 c.c. N.> (moist) at 21° and 742-4 mm. N =5-47. 

tVlIsO.N requires 0^70-59; H=^ll-37; N=:5-49 per cent. 


12^ 

20\ 

40\ 

69’. 

100\ 

0-9406 

0-9330 

0-9IS5 

0-S976 

0 S753 

en 

Ihyl I’rupijlnmiiiuiicttatf. 


in a 0’5-dcm. tube: 









(from curve). 





0-9368 

-29-14° 


-62-21“ 

158 6’ 

0 9330 

•28-96 


62 -OS 

158-3 

0-9195 

28-55 


62-10 

158-4 

0-9152 

28-40 


62-06 

158-3 

0-905-2 

28 -08 


62-04 

1 58 -2 

0*8995 

27-86 


61-95 

158-0 

0-8756 

27 '10 


61-90 

157-8 
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Rotations in methyl alcohol in a 2-<lcm. tube at 20° : 



P 


a. 

[«3f. 

i M 

0-7if*i0 

2 9900 

2*383 

-3*32* 

-0907* 

0-79S9 

4*5008 

3 044 

5 04 

0916 


0-8057 

8 9275 

7 193 

9*87 

08-01 



Chemical Labukatokiu, U>’iVKKitiTr« 
£lH;|lAhToK, HuiMlSiniAM. 


CCLVII. — The ConsfitHlioii of Ertjolhioneine : n Il.t,, ,, 
Hehited to Hislidine. 

By Geoiice Bakceik and Akthlr James Kwins. 

Two years ago Tanret {J. I’harm. Chim., 1909, [vi], SO, 145; is/..|iv 
from ergot a new crystalline base containing sulphur, and ha\ -j 
the formula CjHjjOjNjS. The description of the base Eiv.- i 
Tanret suggested to us a possible relationship to the an):rii..i, - 
histidine; thus ergothioneine, as the new base was called hv Ti:--- 
is precipitated by mercuric chloride, and forms a compoutnl « ■! 
silver. These properties, together with the large nitrogen ccrc.e:-, 
were strongly suggestive of the presence of a glyoxaliiic ring. 
one of us in conjunction with H. H. Dale (Trans., 1910, 97. 
had already isolated another histidine derivative from ergot, na.n.-lr 
4(or 5) i8 aininoethylglyoxaline, a substance of great phvsiclof.a 
activity and interest, we prepared a small quantity of ergr.thi. i;';;. 
according to Tanret’s method, and found that, like histidine rr; 
many other glyoxalinc derivatives, it gives an intense re<l loir.rj;: : 
with sodium p-diazobenzenesulphonate, thus still further supporurj 
our surmise with regard to the constitution of this base, 

Ergothioneine contains (in addition to the sulphur atoini ihi~ 
carbon atoms and six hydrogen atoms more than histidine. Tht» 
might well result from the substitution of three hydrogen atom' 'i 
histidine by methyl groups in such a manner that ergothiimf.r* 
would be a new member of the class of methylated aminoarin! : 
betaines, of which a number of examples are now known to oci: 
in plants. This hypothesis proved to be correct ; the suhslaiitt .t 
indeed a betaine, and almost certainly B-2-thiolglyoxaline 4(or ; 
propiobetaine (I). Like other betaines it has no marked pt'c - 
logical action. 

On boiling with a concentrated (50 per cent.) aqueous solution st 
potassium hydroxide, the base is decomposed quantitatively 
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^hviamiBe and * yellow acid of the composition CjHjOjN.S, 
^presents the whole of the remaining atoms in the molecule, 
jKt constitution of which ia represented by (II V On boiling 
jiiute nitric acid, the sulphur atom of this acid is completely 
' l! >cs!. aitd a new acid, d-glyoxaline-4(or 5)-acrylic acid (III), is 
" I This acid on reduction yields ^-glyoxaline 4(or Sl propionic 
IV), and wo were able to identify both the saturated and the 
'. .liiu-ited acid by comparison with synthetic specimens. The 
tsis reactions will be best seen from the following scheme; 


,• .S* 

' H, 

vHN-M**! 
o Hi 
■Vl! 


CH-NH. 

CHj 

Ofl-N.Me, 

CO-o 
(I.) 


*3 


OHNH 
1 1 

C N 

OH, 

(pTI-NMe,l 

oVh 


OS', SC- 


NHOH 


N— O 

I 

11,0 
l.Me,N'HC 
HOsC 
(V.i 


I{>C SH 


IS 0 .N 


OH 
Oil 
CO., 1 1 


UNO, OH N« i alt'i'hol 

; j > 

OH 

(;o„H 

'(III.) 


OHj 

CM, 

00, H 

(IV.) 


Tlic only douhlful point remaining was with regard to the position 
4 i!)c siilpllur atom. There are two probable position.?, namely, 
attachment to the d-earbon atom of the side-chain or to the carbon 
ii.sa in the 'J-position in the glyoxalinc ring, and choice between 
tiicse two, although decisive, is based on analogy rather than on 
(iircrt evidence; indeed, synthesis seems to be the only means of 
lapijlying complete proof. 

The sulphur in ergothioueine reacts in every way like that of the 
iti'.lglyoxalines, and quite different from that in cystein, with 

• hicb it might he expected to show analogies if attached to the 
icarbon atom of the side-chain; thus the sulphur in cystein, as is 

• ' il known, is readily eliminated by boiling with sodium hydroxide, 
■'Inrcav, as was stated above, the sulphur of ergothioneine is not 
removed by boiling with the strongest solutions of potassium 
hvdroiide. On the other hand, the sulphur atom, like that of the 
uiio.clyoxalines, is readily arid quantitatively oxidised by ferric 
chloride (as recently employed by Pyraan) or by bromine water to 
nnphuric acid, whereas in the case of cystein a sulphonic acid results, 
in which the sulphur still remains attached to the carbon atom. 
The only oxidising agent which acts similarly on cystein and ergo- 
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thionemc is iodine, which oxidises both to a compound 
two sulphur atoms are directly linked. That obtained 
ergothiwieine has the constitution (V).* A further 
considering ergothioneine to be a thiolglyoxaline derivatur ^ ^ 
fact that, like other betaines, it is a feeble mono-acid ba^e •*> ^ 
we should expect it to be di-acid if it, like histidine, conUu -' ^ 
simple glyoxalinc ring. The basic properties of the n? * ^ 
destroyed by the presence of the sulphur atom as in oth< r ri' ^ 
oxaliucs (compare, for instance, 2-thiol-4(or 5)-aminometliv 
lino, which forms a mono-hydrochloride, and was recently (ji». - ^ 
by Pyman, Trans., 1911, 99, 672).t 

Treatment of ergothioneine with ferric chloride gav<* 
histidine (VI), a betaine which may possibly occur in iiatur»‘ 

Experimental. 

r/i€ Action of Boilinff 50 prr cent. Aqueous Potaisium 
on Krgothtoneine. 

0'88 Gram of ergothioneine was boiled with 20 c.c. of a .’ii t,- 
cent, aqueous solution of potassium hydroxide, the distillate . 
collected in a known volume of A'-hydrochloric acid. DlstiiLi!.,, 
was continued until the evolution of alkaline vapours wfi^ pri,- 
cally complete. It was found that 3T c.c. of .V-hydnKhlon,* a,.i 
had been neutralised, corresponding with 80 per vent, (rf 
theoretical for the evolution of ono nitrogen atom. Tin- maiii i .t 
of the distillate \va.s evaporated to dryness, and the residue diu./'.fv 
in a little alcohol and treated with an alcoholic solution of pl-u.’ 
chloride, when triinclhylamine platinichlorido (m. p. 211 ) mu 
rated. (Found, rt-36'9. Calc., Pt = 36 9 percent.) 

One nitrogen atom was thus shown to be evolved as 
amine. The strongly alkaline residue in the flask was r*'tid>r^: 
acid to Congo-red, when there was at once precipitated as a y< ! t 
amorphous solid, ^ *2 thiot^/f/oj^aline A-aerylic aM. 

This acid was found to bo characterised by its general insolulii.'; 

* This iodide will In- described later. It was already obUined by Tarirrt. 
did not, however, ajipreciatc its true significance. It forma Maek, si*-.! ; 

blue tnixed crystals with iodine, a peculiar and extremely rare projierty wlii' ■ 
far only been observed in the case of cholalio acid, narceine, and sajioiann, : ’ 
closely analogous to the adsorption of iodine by starch. For this r'.%son Tirr--. 
who analysed the coiijpoun<l, did not obtain results in agreement wiih aiiv ? ^ 

formula. 

+ Dr. Pyrnan has since informed us of his recent observation liist 
glyoxalines are sharply diderentiated from glyoxalincs by the fact ih'U *• 
once decolorise a dilute cold solution of potaasium permanganate ; we fio'i 
c^othioneine abo does this, but histidine docs not, nor does cystine. 
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jiDff 

jEA-'y 


moderately soluble in pyridine, and almost insoluble in all 
' * irt-'dinary organic solvents. The acid was crystallised for 


i.um 


i,v making a very dilute solution (OT per cent.) of the 
sjii't, and acidifying. After three or four hours the acid 


«'pirate, and precipitation was complete in about thirty- 
' 1 ur? The acid obtained in this way separated in elusters of 


which did not melt below 


a 

,11.. iiri.'ins. 

0 1805 CO., and 0 0420 H,0. 
CjHiO.NjS requires C=: 42 3; II- 


C=- 41 8 ; lU 3-9. 
3 o per cent.. 


iiv exidation by means of dilute nitric .v iil .a,s described below, 
,. i.,r iiiii. of the theoretical amount of sulphur was obtained 
the liltrate as barium sulphate. 


}!., of tiotHtuj Dihile Xilric Arid on ^ 'l-ThiniijUjnxnJine- 

\-{icrylic Arid. 

.Jliram of amorphous i3-2thiolglyo.'c.ilino-4-ncrylic acid was 
,i<i<il III .small portions to 20 c.c. of 10 per cent, aqueous nitric 
, ui. The mixture was kept gently boiling on a sand-bath for some 
.unites after solutiou was complete, and then allowed to cool. The 
iv-tailine nilrnle of fi r//i/n.ridinr i(rtr 5)-iirri/lir arid separated out, 
ihiili after washing and drying melted at 198° with explosive 
aijiosition, The yield was 0'28 gram: 

’ IIM g.ive0'1470 CO, and 0 04(14 ILO. C-3G 0; 11^-- :4-0. 
t',^Il,_lbN‘,,llNOj rc<[uires C 3.5 8; II -3 D per cent. 

Sidi/ii.ralitii ■l(oT5)airrylie arid was most readily obtained from 
..c lulrate by the addition of one equivalent of .stxlium carbonato 
•oiidl to a concentrated aqueous solution of the salt, when the 
i.el .■■e|i.iratcs at once as a crystalline solid, which after recrystal- 
•otKii from dilute acetone was quite pure, and melted at 
. ■ ! - : 

1770 gave 0 3174 CO, and 0 0712 Jl.,0. C o3'3; H = 4'4. 

CjIl^NjO, requires C- 52'2; 1I = 4'3 per cent. 

0 (liyoxaline-4(or 5) acrylic acid is moderately soluble in cold, but 
. try readily so in hot, water. Its solutions give an intense red colour 
»iili sodium p^diazobenzenesulphonate. 

The photp/iotungstate is readily soluble in hot water or cold 
u-ione, and crystallises in small, reclangular plates from dilute 
wttone. 

The picrate forms golden-yellow prisms, melting at 213- -214°, and 
F'diigly soluble in cold water. The melting point of this picrate 
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remained unchanged when mixed with a qmthetic Bpecnse,, 
latter we obtained in email quantity by the action of triwethr^j, ^ 
on <i-chIoro-P-glyoxaline-4(or6)-pr(^ionic acid. ^ 


Tht Ufdimtion of & GlyozaUHeA{ot b)-acrylie 
fi-GlyoxalineA{at o) propionic Acid. 

^Glyoxaline-4(or 5) acrylie acid was diesolved in a liitl» 
alcohol, and the hot solution treated with five to six atomic prv * 
tions of sodium. The solution was then acidified with hvdrori 
acid, and the precipitated salt collected. The filtrate and nj,-, . 
were evaporated to dryness, the residue dissolved in 5 per 
aqueous sulphuric acid, and precipitated with phoephotnngstic 
The precipitate was treated with acetone, filtered from undiswAtr 
material, and the soluble pbosphotungstate decomposed in the uni. 
manner. On concentrating the final filtrate a crystalline t . 
separated, which after recryttallisation melted at 202®. 
mixed with a specimen of synthetic ^-glyoxaline-l(or 5) pro(iKcx 
acid (m. p. 202°), the melting point remained unaltered. Thr i.-- 
obtained on reduction was therefore proved to be fi glvou; 
4(or5)-propionic acid. 

T/ii' .-(ction of Ferric Chloride, on Eryothioneine. F<trmati,,n 
0 Glyo ruline-i[oT 5) propiobetaine (J! istidine-betuint). 

One gram of ergotliioneine was boiled for one hour with i: 
aqueous solution containing nine molecular proportions nl tern', 
chloride. The iron was removed from solution by soitac 
carbonate, the filtrate acidified with sulphuric acid (so as to pMs i 
6 per cent, solution of the latter), and precipitated by phosph- 
tungstic acid. The precipitate, which was completely solubh :: 
acetone, was decomposed in the usual way, and the barium ir; 
sulphuric acid removed. The filtrate was concentrated, and trts’.K 
with a hot aqueous solution of picric acid. On cooling, a crystailar 
picrate separated, which after recrystallisation from water »u 
obtained in deep yellow prisms melting at 123°: 

0T340 gave 0 1908 CO» and 0 0396 H.O. C = 38'4; H-3 3 
CgHij 02 N 3 (CeH 30 ;N 3)2 requires C = 38'5; H = 3'3 per cent. 

The dipicrate is very sparingly soluble in cold, fairly readily se 
in hot, water. 

The picrolonate prepared in the usual way forms long, tia 
orange-yellow needles, melting at 229 — 230°. 

The aurichloride separated from dilute aqueous hydrochloric K'a 
as large, broad, deep orange-yellow prisms, melting at 171°. 
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jaocJuiit*’ »» express our indebtedness to Dr. F. L. 

for «Tntli®4ic specimens of o-cliloro-$ glyoxaline-4(or 5) pro- 
^***^ 1 ^^ ^lyoxalm6-4(or 5)propionic acids for purposes of 
^^riso® Wellcome Chemical Works, Dartford, for a 

u?p:j 


,,:v of ergothioneine. 


WELU'OMt PflTSrOLOftlCAt RltfilAlti'ri liARtiKAToHiKS, 

t)nvsw*i-L Hail, Heusk Hill, Losbcix, S.K. 


.,.|_Y1]1 _-i>(>nr«fU'P.s- 0 / o-AVt'Hf’- Purt I. 3-AVf/-<> o- 
xylene and :6-Dinitro-o-.ei/hhf. 

Hi .\RTHiB William Crossley and Gertrude Holland Wren. 

V 19U9 an account of the preparation and properties of 3-nitro- 
ivlene was published (Trans., 95, 208). The method adopted for 
u isolation (liirf., p. 216) consisted in trouting o-xyleno with a 
otiture of nitric and sulphuric acids and separating the two mouo- 
aUiwr-rylsucs from the diuitro-o-xylenes by distillation. The 
suture of 3- and 4-nitro-o-xylcnca was then distilled fractionally, 
id each fraction cooled, when 4 nitro-o-xyleno separated as a yellow 
olid, melting at 30®. After repeating this process several times, 
bt residual liquid product was refractioned, when finally an oil, 
‘lioiiing at 131°/20 ram., was obtained, which was proved to be 
Jsitro-o-xylene by the fact that it gave on oxidation an almost 
quantitative yield of 3-nitrophtha!ic acid. Nevertheless, the method 
cl preparation is not without objection, for despite the numerous 
fractional distillations carried out, it is possible that the resulting 
3nitroo-xylene might contain a small quantity of 4-nitro-o-xylene 
dissolved ill it, and it seemed of interest to prepare 3 nitro-o-xylene 
bv some other method, in which the isomeric d-iiitro-o-xyleno would 
net be produced, and to compare the physical constants of the two 
ipetimeus of 3-nitro-o-xylene. 

The method adopted was to replace the amino^group in 3-iiitro- 
o-lrrlidine (II) by hydrogen: 


CH, 

CH, 

CH, 



/\CH, 

:Jno: 



NO- 

NH, 


U.) 

(II.) 

(III.) 


3 Xitro.o-4-xylidine (II) has been described by Noelting, Braun, 
and Thesmar {Ber., 1901, 34 , 2249), aUd that these authors orien- 
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tated thi* compound correctly receive* confirmatioa 
experiment* now describc<l. They prepared it by the act - ^ 

mixture of nitric and sulphuric acids on o-4-iylidine. ‘ 

substance may be more easily obtained by r^ucing 3 4,: 
o-xylene (I^ with alcoholic stannous chloride, for uhuh ■ ^ 

10 grams of 3 ;4 dinitro-o.xyleno (Trans., 1909, 95, ijc, 
suspended in 75 c.e. of absolute alcohol, and a solution of 
of stannous chloride in 200 c.c. of absolute alcohol, saturat. i" 
dry hydrogen chloride, gradually added, the temperature i 
maintained between 10*^ and 12“ After remaining 
hours the major portion of the alcohol wa.s evaporated ,, i 
rtrsiflue poured into water, when on some occasions it, a, . 
necessary to filter from a small amount of unchanged iliii;>ri, 

Solid potassium hydroxide was then added until the j.r, 
originally formed, redissolved, when the nitroaminc se|)iiiat( 1 4 
was extracted with ether, etc., when the residue, weighing 7 
solidified. It was purilied by crystallisation from diliiii .g, 
yielding 4'G grams of 3-nitr<>o-4-xylidine (compare Ncsltin^/ p. 
and Theamar, /oc. ci/.) as scarletrcoloiired needles, nicltn..' 

65 — 06°, On evaporating the alcoholic mother U<|Uor atni ■ 
ting the residue to steam distillation, a further 1’3 gr.iiii- • 
pure nitroaminc were isolated, thus making the total vi. M 7 . 

cent, of that theoretically capable of being formed from ilv >i;; • 

xylene employed. Although indications of the presen f .. 

isomeric 4 nilr<eo-3 xylidine were obtained, this suljstaine hi- 
so far, heeii Lsolated in a pure condition. 

Z yilru o-a-i/Utie from Z Xitro-o-i-xyluItTii . 

Two quantities of 5 grams of pure 3 nitro-o 4 xyliihiu »c 
powdered and separately dissolved in a mixture of 30 i-c 
concentrated sulphuric acid and 5 c.c. of water, cooled in u\-. , 1 ; . 
a solution of 21 grains of sodium nitrite in 10 c.c. nf v .’ir 
gradually added, the temperature not being allowed to ri>t .i!'.. 
5°. The whole was then poured into 200 c.c. of boiling til . 
alcohol, healed for half an hour, the major portion of the al. I • 
evaporated, and the residue distilled in a current of steam tt;.- . 
an oil passed over readily. It was extracted with ether, w.i : •! 
with sodium hydroxide solution, then with water, tiried '"i 
calcium chloride, and the ether evaporated, when 7 grams ( 11 . ' rv 
9 grams) of liquid were obtained, boiling constantly at 15 
29 mm.: 

0'2017 gave 15'8 c.c. No (moist) at 17“ and 762 mm. N 2 H 
C,iH,OoN requires N = 9'27 per cent. 



rilTl. S StTKO-O-ITLKNK AND3;6-DIN1TR0-0-XVLESE. 234;) 


J Vif/iNV “ • *'***'• p*'® yellow, refractive liquid boiling 
^ fed mlli-i stdidifying on cooling, and melting sharply at 
When disatdved in alcohol and the solution cooled in ice, it 

,fv»t»l!i»es readily in radiating clusters of almost colourless, 

(,*ii=parent needle*. 

A comparison of the properties of pure 3-nit roo .xylene with those 
,.j substance previoualy described is given in the following 
imin which it is evident that the latter wh.s not quite pure, 
inii.u^h, considering its method of pre|>aral Ion. its comparative 
[.sriiv L- rather remarkable. 

Source It. 15 ^ 

5 VMs J lybne Xylene e lINO, ) 215 ojs y 13!'V20 inin. '--u' 

lljhO^ "SO mill. 

; \nr-.o (>l»ue 3 : t-Dinitro-o-iylviie 240', roo iiini. l.tllVS'.! iiiin. 

1,1 order to obtain some idea of tho amount of l-nit to o xylene 
ntwinol in the 3 nitro-o-xylene prepared by the action of a mixture 
, Mine and sulphuric acids on o-xylcne, the melting points of 
Miiiitesof S iiilro-o xylene with delinite amounts of d-nitroo-xyleno 
,rie Jiti-rmined. 


3 Ni(fu-i* x)'lene, yun 

I. +1 j)er<Tiit. of < iiiiro-t» xvK-rit 

+2 „ ,, ' 

If +5 ,, 

.. 10 


15' 

Ilf) 13 5 

1‘ -ir 

5 8“ 


Ff.m these figures it would appear that the .3 iiitroo-xylene 
•.fired from « xylene by the action of nitric and sniphune acids 
..uins about 7 per cent, of 4-nitro-o-xylcnc, 


3 : &-])itntro-o-j:yletir. 

The prep.iration of 3 : 6 dinitro-o-xylene by the nitration of 
stiiwKvylene has been described (Trans., 1909, 96, 210), but as 
•' MiKstance was produced in such minute quantities the properties 
‘■r.issl to It were given with some reitervc. Experiments with 
arger quantities of material have now been earriod out, .and 
‘ -ubstance has been obtained pure. 

Attempts to prepare 3 : 6-diuitro.o-xyIeue by the elimination of 
< mtrogroup ,n position 4 from 3 : 4 : 6 trinitro-o-xylcnc did not 
■r the desired result (compare this vol., p. 2345), hut it has now 


CH. 

• V/^'* 


CHj 


CH, 


N0/\CW» 


No/\c 

NO, 


NH, 


V 
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b«en isolated ia a pure coudition by further nitrating 
o-*ylene, and also from the residue* obtained in the prepjrj,j ' 
3 ; 4-dinitro-o-xylene (ibid., p. 216), which residue* coutj;,, j' 

0 3 to 0’5 per cent, of 3 ; 6-dinitro-o-xylene. 

h’itration of Z-Sitro.iyxyUne . — Sixty grams of 3-nitr(,,, 
were nitrated and worked up as already described (Traci 
95 , 214) to give the substance of a waxy nature, melting at V 
(11 grams), previously stated to be 3 1 6^1initro-o xvienc 
further crystallisation from alcohol it gave a small amours . 
substance melting sharply at 89 — 90°, which, as shown Uter , 
true melting point of 3 : 6-dinitro-o-xylene. 

Nilraiifin aj o-Xyltne . — It has been shown (ibid., p, -jlC. 
when o-xylene is nitrated with fuming nitric acid, there i- 
produced 3 : 4-dinitro-o-xylene, 4 ;6 dinitro-o-xylenc, a miita;. 

4 : 3-dinitro-o-xylene and 3 ;4-dinilro-o-xylene of constant a., ' - 
point, and a waxy solid of low melting point. It was thought ~ 
its nature that the latter substance would contain 3:5d;:. 
o-xyleno, and such has been proved to be the case. To i.w,),-, 
1250 grams of o-xyiene were nitrated in quantities of 2j gra::,, t 
one tune, and the resulting solid worked up (ibid., p, dlt'i t,r 
separation of the dinitro-o-xylenes by alternate troatment -a.* 
sulphuric acid and then alcohol, involving between five huiNioil 
six hundred crystallisations from cither sulphuric acid or al..,l 
In this manner nearly 300 grams of the waxy solid of low rneh 
point were obtained, which in quantities of 20 grams .at out 
were again submitted to fractional crystallisation from sulpi. c, 
acid and then alcohol (two hundred crystallisations), when Cj grir.) 
were obtained, melting at 50 — 60°. This latter .sul>.«taiu'c »,■ 

finally fractionated (one hundred crystallisations) from 
when 3 grams of solid were obtained, melting sharply at 83 '.>ij 
0’1355 gave 16’8 c.c. N, (moist) at 758 mm. and 20°. X 11 U 
CjHjOjNj requires N=14'29 per cent. 

3 : G-OiniIrn-o-xy/enc is very soluble in the cold in the ordiiurp 
organic solvents, except alcohol, from which it crystallises in sKt-s'.-, 
of small needles melting at 89 — 90°. It is not identical with »r.p 
of the other three diiiitro-o-xylenes, as proved by the iolios.rr 
mixed melting-point determinations : 

M, 11. M. I', til. r 

3 : S-Diiiitro-o-xyleiie 89— 90" 3 ; 4.I)initro.o-.xylem' 83 iS-'i 

,, 89 -90 3 : 5-I)tnitro-o-xylciie 75 i) 

,, 89—90 4 : S-Dmitro-o-xyleim 11.5 CO-'i 

3 : 6-l)initro-o-xylene should on further nitration yield fo; 
3 ;4 ; 6-trinitro-o-xylene, and uot the isomeric 3 :4 ;o trinitn- 
o-xylene. In order to prove this point, 1 gram of pure SiGdiniu^' 
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•’n-tr. 


*** further nitrftted by treAtment with fuming nitric acifi, 
, I J .srauis (theory, 1 -22 grams) of Iriiiitux.xyieuo weiv 



shic li after crystallisation from alcohol melicd at 7'’'^ 
,( .i> any tnice of the isomeric triuiiro-» xylene, inelting .at n.ye’ 
, aithougb, as already shown, the separation of” the two 
^u,-ri> iriiiitroo-xylenes is a very simple process. 

Laboratoriks, I'uarmackutu'al Sucikty. 

17, HLoOMftBruv Squarr, W.V. 


rU\. -l)rrlvativfS of Pari II. D'uutro-o. 

xylifliiu’s. 

By Artiu i< William Crossley ami Georoi; Fii.rxcis Morrell. 

Tsi fxperiincnts described in this communication originated with 
ti- .ixire to find a method for preparing 3 :G dinitro-o-xylene which 
..^id he less tedious and give larger yields than that descrihod on 
f ..iSli of this volume. 

Is til,- irst pi, ice, the action of reducing .igciits on 3 - 4 ■ G-trinitro- 
u...,.,. (1) was tried in the hope that it might he found possihlo 
L.;:.nvert tile nitro-group in position 4 into an amimagronp which 
• then bo replaced by 4 hydrogen atom. Reduction with 
«ir.an.mn sulphide gave rise entirely to sulphur compounds, which 
•rr? not further examined, and stannous chloride gave equally 
cr.>aii,, factory results. Alcoholic ammonia, liowever, reduced 
V 4 Ltnnilroo.xylene readily, but the iiitro-group i„ position 3 


(’H. 






■x/‘ 

-VO, 

ll.t' 

''>■* ICIX. 


CH, 

NO,r/\cH3 


CU. 


NO, 




NOj 

(II.) 


\/ 
NO, 
(III.) 
7 0 
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was the one to be attacked, and there reeulted 
dine (II), which ia prO¥ed by the fact that when the diiiit, ' ' 
ia diazotiaed and the diazo-group replaced by a hydrceeg , ^ 
4 :&-(3:6)-dinitro-o-xylene (III) ia produced. The 
mentioned in this communication were described in the ^ 

1909, 06, 202. 

The next attempt consisted in nitrating 3-nitroac«UKH-rv' j 
(VI), which was prepared by acctylating 3-nitroo.4-][yii(]my ^ 
obtained by the reduction of 3 : 4.dinitrcH>-xylene ijy. 
stannous chloride, but the nitro-group, instead of entering p...* . 
as was thought possible, takes up position 5, giving 3 : 5 din tri, ' 


o-4-xylidide (VII). 
CH, 


The constitution of this substance 


»a* W4;. 


Jm, 

NO, 

(IV.) 


<JlIs 

CH, 

(11, 

ii.sOj + iij,so, / II 

AcH3_^ 

'^Nch, 



Nl)., > 

NH., 

NHAc 


(V.)' 

(VI.) 

(Vll 


NO, 


OH, 


OH, 

NO.‘ 


(IX.) 


■<— 


CH, 


NO, 


I I 


CH, 

NO.! 


NH, 

(VIII.)' 


(’ll, 


/ 


N0.,( 


\ 

Ni) 


I'll. 

Sii 


lished by removal of the acetylainino-group, when 3 :.'i . 

o-xylene (IX) is obtained. 3:o-Dinitro-o-4-xylidine is .also j, rid; ; 
by the reduction of 3 ; 4 : 5-trinitro-o xylene (X) with a;, ,’, 
ammonia. 

Having proceeded so far, it seemed of interest to attctr.f 
preparation of all the six possible dinitro-o-xylidines wliici; ; 
theoretical grounds should exist. Five of them arc now dcs(r.;<: 
the missing 3 : 6'dinitro-o.4-xylidine (XI) being the one which it <y 
desired to prepare for the initial object of this research. In th 
reactions which have been tried, wherever it was possible for n. 
different dinitroamines to result, evidence was forthcoming to -tn 
that both isomerides were formed, although one of the two ww 
always obtained in largely predominating amount. It is thcelto 
quite possible that 3 : 6-dinitro-o-4-xylidine is produeed in sonii oi 
these reactions, but under the conditions tried the amount css 
have been extremely small, and its isolation for all practical purposa 
an impossibility. 
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cu, 



011, 

/Vu, 

no/ nch. 

|NO, 

»0':C'U,' 


P/NU, 

NO, 


NH, 

NO, 


Ml, 

CH, 

CH, 


CH, 

/'\cu. 


NO. 

Noll, 


NO„l^yNH, 


\ 

NO., 


NH, 


Tbe Belt itries of reactious consisted in nitrating sect<x)-4 i:jli- 
a.jf ^X11) ““‘1®'' Yafy'og conditions, and the results oro readily 
(eiioswl ““ consulting the accompanying diagram ; 


I Uj 

Kuutihi; 


X0,\^ 

>11 Ac U MlAc 

.ilM 


CH, 

Nth tNOj! 


L'lL 


t'll. 


'Nth ^ NO I Jni)’ 
Ml., " 


t'H 




cn. 


‘-L'll,,, '' NO,, 


Ml At 


P's 
\/ 
NUAc 


Oil, 

No./ \'||, 
Nth' 


Nil., 


Oil, 

NO./\oiL 


The product with fuming nitric acid alone, after elimination of 
It icetyl group, is identical with the substance obtained by the 
ktion of alcoholic ammonia on 3 :4 ;5-tiinitroo xylcue, and is 
icreiore 3:5-dinitro-o-4-xylidine. 

A mixture of nitric and sulphuric acids gives a new dinitroamine, 
a which the posiUon of the nitro-groups was ascertained by eliminar 
to of the amino-group, when 5 : 6-(3 ; dpainitro-o-xylene resulted, 
lit (iinitroamine is therefore 5 :6-dinitro-o-4 xylidine, which can 
W prepared from aceto-o-4-xylidide by first treating it with a 
suture of 70 per cent, nitric acid and sulphuric acid, and nitrating 
he resulting 6-nitroacetao-4-xyIidide with fuming nitric acid 
OTpare Noelting, Braun, and Thesmar, Ber., 1901, 34, 2251). 

*0 other dinitro o-xylidines were obtained by nitrating 6-nitro- 

7 o 2 



2348 


CROSSLCr ARD MOBBELL: DEBIVATIVKS OF 


acAto-o-S-xylidide, involving the leriee of reactioni indicatej i,v >. 
following fomnl* ; 


CU, 


NOj'^^NOj 


NOji 

NoJ 


OH, 

. Jnh, 




CH, 




o,^Inh, ^ 

V 


li-' 

ivs®‘ fri 


^ f" 

CH, 

CH, 

NO./'^CH, 


NOJ^NHAc 

NO/,^/.N11a, 


''no, 


CH, 


CH, 



f^CH, 



NO.IJ 

NO. 


NO. 


With fuming nitric acid 4 : 5-dinitro-o-3-xylidine is fontt,!, i, 
proved by the fact that removal of the amino-group givia r.^ 

4 ;5 dinitro-o-xylene, whereas 5 : 6-dinitro-o-3-xylidine rcsuiu '.-.c 
the action of a mixture of nitric and sulphuric acids. This liin;'.!:- 
amino was not converted into a dinitro-o-.xylcne, for a.s od!;. :« 
dinitro-o-xylidines can result from the nitration of j nitroirf.. 
3-o-xylidide and the constitution of one of the two has bceu liri li 
110 doubt can exist as to the position of the nitro-gruups lo u- 
second product of nitration. 


Exferihental. 

Ueduction of Z-A-.^Trinitro-o-xylmr. 

3 :4 : G-Trinitro-o-xylene in quantities of 10 grams .it fiat !:i 
was suspended in 100 grams of absolute alcohol, and dry ammcr, i 
passed in until the solution was saturated. The liquid first larr.-. 
blue, then deep purple, changing to deep red as the trinitroc xy • 
passed into solution. The whole was allowed to remain for l.' : :. 
four hours, when a bronze-green, crystalline solid (7 gr.m- 
separated. This was collected, and extracted with boiling air.c- 
when 5‘2 grams of fine, yellow needles were obtained. The in---.'- 
residue was not further examined : 

0T909 gave 0-3208 CX)j and 0 0720 HjO. C = 45-73; 1? 

01188 „ 20-3 c.c. N 2 (inoist) at 20° and 757 mm. N 13'-' 
CslIsO^N^ requires C=45-50; H = 4-26; N = 19-90 per cent. 
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j g “ readily soluble in cold acetone or on 

rbloroform, or beniene, and crystallises 
**«■• il 'ohol in fine, golden-yellow needles, melting at 161°. 

■ -ri-c derivative, prepared by heating the amine with a 

.. isure oi equal parte of acetyl chloride and acetic anhydride on 

, .iter-bath for throe hours, is readily soluble in the cold in 
^etorni. readily on warming in benzene, ethyl acetate, or acetone, 
,,'i .ryst.sllises from alcohol in large, transparent, fern-like 
melting at 139°; 

iTtI cave 21'2 c.c. No (moist) at 15° and 758 mm. N = 14-22. 
C,.H„OjNs requires N = 14-24 per cent. 

T.. ilelermine the number of acetyl groups, the substance was 
1 irf!v-e<l with alcoholic potassium hydroxide, the alcohol evapor 
the rc-sidue acidified with sulphuric acid, distilled in a current 
t .teem, and the acetic acid titrated with .V/lO-sodinin hydroxide 

...iution : 

■ '113 required 0-232 gram NaOH. On, -00=: 29 6. 

(\n.0,Nj(CIT3-C0), requires CH3-c6 = 29-l per cent. 

i-.^cowa o/ i\^-Diniiro-o-i-xyUdint into i-.^-Dinitroo-Tytenr. 

p.iir crams of 4 : 6-dinitro-o 3-xylidine were dissolved in a mixture 
! .1 i-.c. of concentrated sulphuric acid and 4 c.c. of water, the 
Viooled in a freezing mixture, and the calculated quantity of 

■ I'.r cent, solution of sodium nitrite gradually added (compare 
u-ilc‘ma, Ree. Irav. chim., 1909, 28, 93). The whole was thru 
.r..l into 100 c.c. of boiling ethyl alcohol, heated for thirty 

poured into water, and the precipitated solid crystallisni 

■ T. .ilcohol. wlicn it melted at 75°; nor was this melting point 
'■ r«lrn mixing with pure 4 ; 6-dinitro-o xvlcne : 

' Mil gave 12-6 c.c. N„ (moist) at 18° and 761 mm. N=! 14-4(1, 
CjHgOjN; requires N = 14-29 per cent. 


Reduction, of 'i .i : 5-Trinit ro-cy xylene. 

Trii crams of 3 : 4 : .5-trinitro-o-xylene were reduced with ,aU-ohtjlic 
^.rnia as described in the case of the isomeric frinitroxylrnr 
' p -•31'’l, when 8-8 grarr.s of crude material were obtained.' No 
i.. rf ij„, reduction product was insoluble in alcohol: 

' >1"" .gave 18-8 c.c. K,_, (moist) at 20° and 768 rum. N=r- 19-76. 
CjITjO^N, requires N=19-9 per cent. 
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3 : 5-/Wn»<ro-o-4-*yZ»(iin« ii readily aolnble in tbe cold in 
form, benzene, or ethyl acetate, and crystallise* from ethv! 
in orange-red needle*, melting at 143®. 

The acetyl deriTalive, prepared by heating the nitroatnin, 
a mixture of equal parts of acetic anhydride and acetic vJj 
crystallises from alcohol in transparent needles, melting at ssy 

0T204 gave 16'8 c.c. N. (moist) at 19® and 768 mm. N = it v 
C,(^],OjNj requires N = 16’6 per cent. 

The conversion of 3 : 5-dinitro-o-4-xylidine into 3 : 5-dinitr(v> jf',, 
was carried out exactly as described in the case of t 
o-3-xylidine (see p. 2349). The resulting substance crvstallitfci i,., 
alcohol in needles, melting at 75®, nor was this melting point 
on admixture with pure 3 : 5-dinitro-o-xylene. 

Nitration of 3-.V«7rO(7cetoH>4-a:jff»rfid«, 

S-Nitroaceto^o-t-xylidide was prepared by reducing 3 : 4 . 41 ,:*... 
o-xylene with .stannous chloride (compare this vol., p. 2343 ' \.j 
heating 2 grams of the resulting 3-nitro-o-4-xylidine witli 
chloride for two hours. If the heating with acetvl chlori4» j 
continued for a longer period, a product of higher melting Dei- 
probably a diacctyl derivative, is produced. The excess of sr«r 
chloride was then evaporated, and the resulting viscid solid 
ated with cold ethyl alcohol, when 2 grams of a clear, white o' 
were obtained, which crystallised from alcohol in stotit, trar'rst»-: 
needles, melting at 115° (compare Noelting, Braun, and Thwrr.c 
Ber., 1901, 34, 2251). 

One gr.am of 3-nitroaceto.o-4-xylidide was dissolved in n rr n' 
concentrated sulphuric acid, cooled in a freezing mixture, and li t ■ 
of a mixture of one part of nitric acid (D 1'42) and twop.art**! 
concentrated sulphuric acid added, so that the temperature renuir*: 
helow -3°, Tho whole was allowed to remain at this tempera’-* 
for two hours, poured on ice, filtered, the residue washed with j 
little ether, and crystallised from alcohol, when 9'4 grams of c”.** 
3 : 5-dinitroaceto^)-4-xylidide were obtained. 

The nitration was also carried out with fuming nitric .irid 
sulphuric .acid, and .also with nitric .acid (D T5 and 1'421 s'— 
tho former gave rise to tho same dinitroaccto-n-xylidide, hr,’ - 
smaller yield, and with nitric acid only resinous products a.-* 
obtained. 

Nitration of A ecto-n-i-Tt/lididc . 

(n) IFt'rA Burning Nitric Acid. — One gram of acefoo 4 ry' i - 
was gradually added to 10 c.c. of fuming nitric .acid, the tempers 
ture being maintained below —5®. The whole was poured on iw 
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ihf preelpitAt*^ solid (I'l grams) crysUlIised from alcohol, 
P“^ 3;6-dimlro*ceUH>-4-xyl!dide, melting at 323°, was 

f -Vitrse Acid and Sulphuric Aeid —Viye grama 
J were dissolved in 30 c.c. of concentrated 

'nhurir acid, cooled in a freezing mixture, and 45 c.c. of a mixture 
Uf Toltime of nitric acid (D I'S) and two volumes of sulphuric 
'.' j^dualW added. The whole was poured on ice, the solid 
* n-ied and crystallised from alcohol, when 51 grams of a 
' fiance melting at 170—171° were obtained; 

, 5(130 race 11'8 c.c. Nj (moist) at 20° and 754 mm. N = 16’30. 

C,oH,iOsN 3 requires N = 16‘60 per cent. 

• iVDinilroaeeto-oA rylidide crystallises from alcohol in fine, 
iKOe needle* melting at 173°. It was saponified by heating to 
l >= with ten times its weight of concentrated sulphuric acid for 
ff! minutes, poured on ice, and the precipitate crystallised from 

1 1,13(1 gave 18'2 c.c. Nj (moist) at 22° and 763 mm. N'=19-72. 

CgHjOjNj requires N = 19‘9 per cent. 

^ A) Dinitro-o-i-xplidine is only very moderately soluble in 
i^rl alcohol, benzene, or chloroform, and crystallises from acetone 
, deep orange-red needles, melting at 212°. When the amino- 
r SIP was removed from this dinitroamine by the process described 
1 p. C349, it gsve 3 ; 4 dinitro-o-xyIene, melting at 82°, 
l/\ n i/i \ilrie Acid (D r42) and Sulphuric Acid . — When aceto- 
1 ivlidide was nitrated by adding to its solution in concentrated 
■ilphuric acid a mixture of nitric acid (D 1-42) and concentrated 
I’rhuric acid, it gave 6(3)-nitroaceto-o-4-xy!idide, melting at 210°, 
,n4 prsvioiuly described by Noelting. The latter substance on 
reitment with fuming nitric acid was converted in good yield into 
'(3:4Vdinitroac6to-o-4-xylidide, melting at 173°. 

Nitration of 5-Nilroaeeto.o-3-xylididc. 

(ol With Fuming Nitric Acid.— 5-'SilTo-o-3-xyM'me (m. p. 111°) 
m prepared by reducing 3 : 5 dinitro-o-xylene with stannous 
ir;de (compsre this vol., p. 2342). The acetyl derivative melting 
» :3(P (compare* Noelting, Braun, and Thesmar, Ber., 1901, 84, 
i'l is best prepared by dissolving the amine in five times its 
"".tht of benzene, adding a solution of acetic anhydride (in amount 
I’l to that of the amine taken) in benzene, warming for a minute 
r two, when the whole becomes semi-solid, and crystallising the 
O'.d from alcohol. Twenty-four c.c. of fuming nitric acid were 
uillv ^ded to 2 grams of 6-nitroaceto-o-3-xylidide surrounded 
'J > reezing mixture, the whole allowed to remain for one and 
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a-balf to two hourt at S— 10°, poowd into ion-watar, the prerif . 
wanhed with a little ether, and cryatalliaed from alctdiol : “* 

• 01048 gave 15-2 c.c. N, (moist) at 22° and 767 nun. >f .. - 

C,jHi,OjNj requirea N = 16'6 per emit. 
i.5-DinitroaceUht>Z-xylidide ia very readily solnble in 
and ethyl aeetato, moderately so in hot alcohol or benic-ne 
cryrtallisee from alcohol in colonrleea needles, melting at 225 '- 
was hydrolysed by heating to 90° for five minutes with ten -si^ 
its weight of concentrated sulphuric acid, poured into water, 
the precipitate crystaUiaed from alcohol : 

0-1010 gave 17-3 c.c. Nj (moist) at 20° and 769 mm. N= 19 s- 

C 8 'nj 04 Nj requirea N = 19-9 per cent. 

4 :5-Z)«mtro o-3-Ty/i(/i«« is readily soluble in the cold in acn 
or ethyl acetate, readily so on warming in beniene or chlorof 
and crystallises from alcohol in radiating clusters of orange ne, , 
melting at 143°. On removal of the amino-group by the mety 
already indicated, 4 :5-dinitro-o-xylene, melting at 115 ' , 

obtained. 

(4) IFiM Fumiug Kilrie Acid and Sulphurk d rid.— Stir rr -, 
of 5-nitroaceto-o-3-xylidide were dissolved in 30 c.c. of coaesntta-ri 
sulphuric acid, and 90 c.c. of a mixture of one volume of fim:-,; 
nitric acid and two volumes of sulphuric acid gradually 
allowed to remain at 8—10° for two hours, poured on ice, .mi -r, 
precipitate crystallised from a mixture of four parts of benzpr- 
oue part of acetone: 

0101 2 gave H'S c.c. Nj (moist) at 24° and 758 mm. N = 1C !1 

CjqHjjOsNj requires N = 16’6 per cent. 
5 :&.Dmilroaerto-o-Z xyHdidt is readily soluble in alcohol, .icctt 
or ethyl acetate, and crystallises from the above-mentioned mir- :: 
of solvents in white plates, melting at 180°. It was hydrolvei 'y 
heating with ten times its weight of concentrated sulphuric v : 
for twenty minutes at 110 — 115°, and the product crystallised irrr- 
alcohol and analysed : 

01114 gave 19-7 c.c. N, (moM) at 24° and 756 ram. N = I9 

CjHjO^N, requires N=19-90 per cent. 
5:Q.Dinitro-o-3-.ry!idine is readily soluble in the cold mi-' 
acetate or acetone, and crystallises from alcohol m deep ye - 
needles, melting at 172°, It is soluble in concentrated hydroch 
acid to form a colourless .solution, which deposits tabular .-ry 
of a very unstable hydrochloride. This is the only diuitro s r} 
(IcEoribed in this comraiinication which shows any teni-c ' 
form salts. 

KBSK.riail I,ABllK,lTOBV, VlI.SKM.SCKDTICAI. SOCIETT, 

17, lilOOMSBb'KV SgOABE, W.C. 
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bbbthbIjOT memorial lecture. 

DtUVERED ON Novkubeb 23si), 1911. 

lit Habold Bailt Dixon, M.A., Ph D., F.R.S., Past-President 
of the Chemical Society. 

(1) Hit Career. 

[< ihii KC <'f esti'*"'' specialisation, the life and work of Berthelot 
"■oiW the much-needed lesson that men of science are 
f , nn-cssarily men of one idea, but may be great, not only as 
ivrimentcrs, but great also as thinkers and as citizens. On all 
j! he turned his min 1 to — and few things were foreign to his 
:,,,,„(_Bcrthe!ot brought to bear, not only an exact scientilic 
j- shod Slid an exquisite cleainesa of statement, but an imagination 
u 'i.r«secing as it was comprehensive, a patriotism as pure as it 
I VI snlightencd- In the work of his life — whether as a philosopher 
j: .o a Cabinet Minister — Berthelot looked to Science a.s his guide. 

believed in science as an illuminating and humanising force ; he 
i<- i.v,.d that in science lay the secret of the progress of Prance 
i ..f mankind. To pursue science was to ensure progress ; science 
mt.i him a mission, a recreation, a religion. “To the end of my 
he wrote halt-sadly to Renan (in 1892), “ 1 shall be the dupe 
•i this deeire for progress which you so wisely relegate to the 
r'-f'c of illusions." But of the reality of the progress achieved by 
r.nhflcit no chemist can doubt. In the realm of industry alone 
>hit tempting offers were made to him for a monopoly of his 
i-'hftic processes in organic chemistry. But Berthelot never 
■.■ained with or patented his discoveries. “The man of science," 
' tfclared, " should make the possession of Truth his only riches.” 
S' ' that Berthelot considered the applications of science beneath 

■ ”1 on the contrary, he believed that science should be pursued 
:-t.-'.lv hy reason of its service to mankind. “Science has a double 
1 c! he wrote, “an ideal aim which is the search for pure truth, 
v 1 s positive and human aim which is the good of man and the 

■f’opment of civilisation.” 

P.frre Kug,';ne M.arcelin Berthelot* wa.s born in the heart of the 
‘ Paris, in the Place de Greve — now Hauasm.annised out of recog- 

■ • into the Place de rUotcl de Villo on O. lober 2,5th. 1827. 

l>ra iii.tthlcd to the kindness of lierthnlot’s son— Prof, ttaniid lierllHilol— for 
‘ and dates, and also for much other valiiahle information. I desire also 
r-^- n.,v ,.l,l.mtiontoiuyold student, Mr. A. S. Itohinson, for making mo a 
‘ iHiflu lots papers. 
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H« died in Paris, March 18th, 1907. Aa he wae horn an4 i 
80 he lived and died a Parisian. 

Through his father, T>r. Jacqnes Martin Berthelol tha 
inherited his scrupulous repard for duty, his serious lo,, ^ 
science, his liberal instincts, and his philosophic outloi-h 
thronph his mother, Ernestine flophie Clandine B^ard. he 
his ardent and responsive nature, his amazinp indiistrv. h;, 
tility, and his curiosity. From the Place de OrJve his familv 
to a house near by in the narrow Rue des Ecrivains, ju.st epv*- 
the Tour Sainte- Jacques, The somewhat delicate and t .. . 
strung hoy grew up in sight of those royal ceremonials — the 
Christi processions from the Tiiileries to Notre Damn — when r*^- . 
in the street were obliged to kneel, under penalty of saonlff* „ 
the procession passed. Aa a child the roar of the revoltilicn r-,. 
have sounded in his ears, for his father’s house overlnokri c. , 
scene of many of those deeds of violence that marked the pen 'v 
upheaval against the Ordinances of the 25th of ,Tulv (ISJO'. yi,, 
aa again in tho later revolutions, the house became a hw •, 
equally for Royalist and for Republican, for Dr. Berfheinf nia'!.' • 
distinction between his patients, however much bis sympathr 
out to the suffering people. 

Even from the age of ten, Berthelot tells us. he began to r^- t- 
on the problems of life, and was troubled by tho inseenritv . f 
future. Nevertheless, he was .an industrious and brilli.mt 
and made rapid progress at the school he attended — the C , ■ . 
TTcnri IV. Sixty years later at the Jubilee Celebration, M Fv; ' ; 
tho President of the Aead^mie des Sciences, boro striking testir N't 
to Berthelot's gifts as a hoy. “Everyone admires in yen re;- 
power of work, your spirit of invention, your logic of ide.a«. v";: 
grasp of memory, your skill in experiment. ... I affirm that 
precious gifts you already possessed in the germ when you v'r* 
still a simple schoolboy. More than half a century ago vs u! 
aide by side on the benches of the mathematical class in theCnh?.* 
Henri IV. : a close comradeship grew up between us. My rernlrr 
tions bring back with pleasure the long talks we h.ad on ercr: 
kind of question. ... I still see myself in discussion with ynu f- 
the muddy road that led to your house at the foot of the Tnr r 
of Saint- Jacques. There I met the kindest greeting from r'i: 
father, and then we climbed to your attic and resumed mir ;r.' - 
rupted arguments— our only distraction being the swallows that ■ : : 
among the sculptures of the old tower.’’ 

At the end of his school course in 1846 he took the high.! ' 
in competition with all the best students from tlie lycees of 
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L » (1110011*0^ de philosophift.” To his sound clsssical ednc«- 

^ I*™ of sncient literature 

tl'.rons'' editions of I.nrretins and of Tacitns, 

rrtd schooldavs. wore his constant companions when- 

^v. ’eft PariA quoted TTorace familiarlv. and he has told 
V t ko soon recovered his (rreelc when he hcean to decipher the 
lL'„ndritie MSS. on Alchemv. 

q:, wheel stndies over, he made np his mind to nnrsne natural 
,..w M " career, and he even mapped out a proirramme for the 
,^'--«!fcai study of the principles of alt branches of .science in 
I,* h* .afterwards called the "naive confidence of yonth.” Bnfc, 
much he may have h.ad to curtail his educational amhition. 
, -.yrrleted dnrine the next few years a full medical course, he 
rhemistrv in the lahoratorv of Pelouze. and passed the 
•,;vcrsitv evaminations for Bachelier and T.iceneie-ha-Sciencea. To 
out thi.s programme he took a small lodoinc in the Rue de 
^^k’del'Ep^e. and attended the school of hf rrouret. Tn this 
.'•.no! happened that fortunate meeting between Berthelot and 
Renan — the beginning of a friendship which became from 
'■!* H.iv a principal element in the lives of both. Renan, then 
Tctrtwo. had renounced his rlerieal orders, and retired from 
fililpice. Lonely and depressed by his mental stnigelea, he 
i.f ticcome an .assistant master in the school, hut rould not shnlce 
,* t'* melaneholv. Rnrthelot spoVe to him, the talk became 
..:~,-ite, somethin^ in each ardent nature was touebed aud 
■"T'cnded, and the two were drawn toeethor until soul reacted 
f'-. soul like acid .and alkali. "Our friendship.” wrote Renan, 
s,a> somethin^ analoeous to that of the two eves when they fix 
r-'a the same object, and from the two imatres there results a 
-:'e impression in the brain.” Renan and Berthelot would take 
walks tneether, and on Sundays would visit N’enilly, then in 
^untrv. where Berthelot’s p.a.rents had taken a house, and 
■.W thev discussed the eternal problems that torture the human 
■;",'l One day Renan called his young friend a " Revolutionist,” 
1"! Berthelot had one sure faith, built on the mins of other 
-'eh "la Revolutionist-” he cried, "clear voiir mind of that 
!—en ; call me rather an ' Evolutionist,’ ” We must remember 

‘i‘ this was said a decade before Darwin gave us the “ Origin of 
'K 


p? Heas resulting from their stimulating intercourse took 
shapes in the two minds, and though Renan admitted his 
•^Merincss to Berthelot, it is impossible for us, as it wa.s for them, 
■- urate what was due to each. On the monument of Berthelot 
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which is to be placed in the Gardens of the Lnxemt/o^j, 
sculptor, Swnt Marcean, has introduced the face of Rep. *" 
memorial of one of the moet notable friendships of our ti.tr.f ^ ‘ 

Under Pelouze the ezperimenfal slrill of the voupf 
rapidly dereloped, and in 1850 he presented His first pap.., , 
Academy of Science*— " On a simple method of demonstfi,:, ” 
liquefaction of gases.” He showed how the gases chlorine " 

and carbon dioxide could be liquefied in the capilUry ep.i ' 
glass tube by the expansion of mercury filling the hodv 
tube. When oxygen and nitric oxide showed no sign of tioupfj^, * 
under pressures of 700 to 800 atmospheres he rightlv con-'- 
that under certain conditions of temperature it was ik* jv. 
to liquefy gases by pressure alone. A second paper .ane/.,i. i 
the same year, anri in .Tanuary. 1851, Bert helot rcceivu! i . 
appointment, th,at of lecture. assistant to Balard, the di-. ; 
bromine, then Professor of Chemistry in the Coll^gc dc F- .. 
Unluckily the stipend was not a living wage — 800 francs ^c■ 
year — and to earn a living Berthelot had to give private V.. ,, 
Ijiickily the official duties of the post were not heavv. a:: i 
resourecs of the laboratory were placed freelv at his ■., 

Balard, who in proposing him for the post wrote; ‘Fv,.p.,i . 
allows us to hope that M. Berthelot will know how to nti';:/. . 
the advancement nf srience the position I ask for him ’ Tr. iv,,. 
years from his appointment Berthelot had obtained his d ■. 
by his remarkable thesis, "On the combinations of give, 'r e ■ 
acids, and on the synthesis of the immediate prinrip!i.i , ; .• 
fats.” A year later ho began to publish his work on t!;.' ■ 

and the same year (1855> made the memorable syntheses of .o, 
alcohol from ethylene, and of formic acid from carbon mor.rr ■> 
which revolutionised the accepted ideas on the form.ation of o-. ■ 
compounds. Then followed in quick succession rese.arrhfs i o 
synthesis of hydrocarbons, of methyl alcohol, and of ova!;, 
After eight years’ hrilli.ant work, Berthelot was appoinletl Pref" - 
in the Eeole Superieur de Pharmacie, where he lectured t'C 
continued to act a.s assist.ant and to research in the roi’er'' • 
France. This was the first public recognition of his dircev r 
Early in the following year (ISGfl) this Society honoured it.«t’i ; 
him by electing him a Foreign Member. At the invit.it: n : 
Alexander Williamson, then President, Berthelot lectured h ' ^ 
the Chemical Society "On the synthesis of organic sHhd.an'i’-. 
Juno 4th, 186.3. It is ple.a.sant to think that our Clii niiral 
set, rather than followed, tho fashion. 

With the appearance of his first book, “ Organic ( Inn ; > 
founded on Hyuthesis ” (ISCO), the fame of Berthelot quickly ; 
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^ Pru* M** Awarded to him iu 1861 by the Academy of 

** ,s The profeasore of th© College de Frauce. headed by 
pciioeued the Miniater of Puhho lustructioii to found a 
iar Beitheiot, and this luuvemeul resulted iu his being 
"^aud ‘e * Professorship in the College in IsOl, and finally 
lt<*j) in the formation of a special Chair of Orgaaiic 
"hieh Berthelot held until his death. Hut tliongh his 
' ^.jjeiuic promotion was slow, honours came thickly to him 
‘'■■j middle age. The French Academy of Slediciue elected him 
-r at her in 1863 J he was elected to th© Academy of Sciences in 
■ ■ : »jid of this body he succeeded Pssteur as I’crpetiial Secretary 
lu ISWO he became one of the forty French aVc.adimiciaus. 
1 ii-aai attempt any enumeration of the vaaious learned societies 
abaii be became an honorary fellow; 1 will only ineution that 
c ,as elected a foreign fellow of our Royal Society iu 1877, and 
ii a Llavy Medal was awarded in duplicate to him and to his 
.,saiv rival in thermochemistry, Julius Thomsen, in 1883, and 
i. 1 - received the Copley Medal, the highest distinction the Royal 
,, .uv has to bestow, in 1900. 

Oa bis appointment to a Professorship in the College de France, 
iriieiol “'as enabled to fulfil his engagement to Mademoiselle 
jf.i.c Caroiiiie Niaudet, niece of .\I. Louis llrognet, a French 
sbose family had been prosperous manufadiirers of scientific 
.■iruiueuls for many years, and who himself wa.s tlie consuuclor of 
.t.i itiiottu telegraph and iiiduclioii coil. The story goes that 
.t llirtbelot and Rreguet families had been iiilimate for some 
but Mareeiin had not lifted his eye.s to the beautiful 
i-: i]a/i?e!le Sophie until one day accident lirought them into 
.■;en <ei the I’oiit-Keuf. She was crossing the long bridge iu 
Cl ef licrllielot, and making her way with difficulty in the tectli 
i siruiig wind, when a stronger gust catching her skirt and 
-• ill hat blew Mademoiselle round into the arms of lier future 
-^raad. 

Ti.iv were married on May iOth, 1861. Never was a happier 
■iidi. err a more devoted family than Berthelol's. Madame Hertlic- 
■' » o endowed above most women with grace, with tact, and with 
-patiiy; she brought into his life that great gift of serouily which 
rr-d..et regretted he had not inherited from his mother. Well 
jbl he have appreciated our homely English saying, “ It’s an 
j "iitd that blows nobody any good.’^ 

Bust in his laboratory by day and in his study by night, Berthelot 
« Httle part in public life under the imperial regime until the 
'stbrow of Louis Napoleon and th© siege of Paris in 1870. Then 
* ibre* himself whole-heartedly into the work of resisting the 



235« UIXOS: BEHTHELOr MEMORIAL LECTURE.; 

invaderi, »ud a« pre«id«nt of the Scientific Committee oi 
Defence Bupcrinteuded the manufecture of exploeives u. i, _ 
agaiuit llifc euew)-. Aiter the war Berthelot continue 
of eapiosives, to which he applied ail hia experimental sioii 41 ..'/; 
knowledge he had acquired in his Ihcriuochemical researtoa, ^ 
eollaboratiou with N'leille he began a tyaiematic invesligaui,;, ~ 
phenomena of exploaioua, which liuallj resulted, not ouiy ^ 
invention of a powder that gave to French anus for soilu uoi . 
reiuarkable superiority, but in the addition to science oi » 
chemical constant — l cj.jilotivc. 

His work on the combination 01 nitrogen with organic 1 , 4 ;^ 
under the inilueuce of the silent electric discharge turned 
attention to the (jxalion of nitrogen by plants in the son, u, 
a laboratory was built for him on the heights of Meudou, «ni cc, 
he devoted himself every summer to problems of vegetable eliticou-i 

Determined to take bis share in the government of his ccani; 
he was elected a Permanent Senator in 18S1, and in Itic tuiai 
iliuialer of I'ubiic Instruction in the Cabinet of il. Oobiei, ihi- 
ho found the opportunity of impressing on his gtueraUui u 
slruug convictions on the educative and hheralising pust: * 
science. But he was no advocate of au illiterate mechanical un. 
iug; ha held tirmly that science should bo taught on the 
basis of a literary culture. It was in this spirit that he laei Lt 
demand for “ technical education ’’ which swept over Eim;- 
ludustry demands two things, according to Benhciot: 
diiectors and competent workers. To be capable the diiectcr c.^; 
be a judge of men aud a judge of things; he must he tiaisvii .1 
lileratui-e, history, aud science; the high school aud the uciv.r..;. 
will prepare him lor his business. To be competent the v 
must be intelligent aud skilful; tbc elementary school ana !i 
workshop will fit him for his job. Berthelot saw no uui : • 
ordinary technical schools— e.vcept as evening schools to help ii: 
workman. Can we yet say that Berthelot was wrong I At * 
events, he knew what be wanted, aud he helped France to get it. 

In 1895 Berthelot accepted the Portfolio of Foreign Allain 1 : 
the Bourgeois Cabinet. In this difficult post he had to negetin. 
the Anglo-French treaty dealing with the status and boundwui. . 
Siam, which found herself in the uncomfortable position of ” bucer 
state between the French in Annam and the English in limnin. 
Berthelot did not feel the duties of the Foreign Office congee.r. 
and be resigned shortly after signing the treaty with Great Bru*... 
But this, I think, we can say-that as a poliGcian he had a sic.m 
regard for England, and had he continued to guide the jor^- 
telationa of France the Entente, that has happily smoo 
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f •»®***®“ might have bloasomed 

, toiler* 

* iJeriheiot »f*» * »>*“ peace is evideut (rum his book, 
‘ ft Lil't® Pensee.” It conUins a strong plea for inter- 

. ail arbitration. Of his other books mentiou must bo made 
. jjyaies of the Greek aud Arabian alchomistic writings. In 
V lie' thelot visited Kgypt, where his imagination was struck 
• i£if early records of chemical aud metallurgical experiments 
' rijcae. Ue returned to this subject later, and followed it up 
his cbaiacteristic eagerness. By his lullueuce he obtained the 
i'.iju of many rare manuscripts on alchemy, which he edited 
v.inboialion with M. Kuclle, ' Collection des Alchimistos 
j,to, and with MM. Duval and Houdas, La Chiuiie au Moyen- 
tg*. 

>■<»• more interesting chemical papers have ever been published 
the hundred and one preparations and recipes comprised in the 
Jjjyrm. of Leyden translated by Berthclot. They reveal some of 
it fficlbods of the Egyptian priesthood, who were tho holders of 
„i nrcrcts of chemistry. How pithily is described the conversion 
is copper vessel into a beautiful vase of gold (by rubbing it with 
-.-.J amalgam and heating) — a vase which will stand the regular 
ol of the touchstone! With what cynical pleasure Berthelot 
txirks that such a fraud was no doubt quite natural, aud oven 
.nimcndahle ill the eyes of a priest ! 

la Issd It was my great privilege to be introduced to Berthelot 
Us laboratory at the College dc Prance by Saintc-Claire Deville 
i .\le.vandcr Williamson. I had just been showing for the first 
. :.t i.oa c.'.plosivo mixtures of dried carbon mouo.vide and oxygen 
iti Uritisb Association Meeting at Swansea. Deville was enthusi- 
a'.it over the discovery, since it upset one of our cherished ideas; 
at licrlliclot was more pbiloaophical. Carbon monoxide was a 
:i,. be said, ' a little capricious ” in its ways. Uue must repeat 
c.l again repe.at such experiments. .Most sound advice! I had, by 
sr way, been reimatiug these experiments for four years before I 
ubliihed them; and it was in "again repeating" them that, all 
..i.'casciously, 1 struck across one line of Berthelot 's own work — 
i.e measurement of the rate of explosion in gases, 
but except for this natural attitude of philosophic doubt 
enhelot was kinduess itself. We were taken to his home in the 


sstiiute, and were entertained by Aladame Berthelot, whose silver 
•air heightened the saint-like beauty of her face. Berthelot was 
r.i of lire and quick replies. When Williamson rallied him on the 
■apidity with which his memoirs appeared, Berthelot replied, “ Ah 1 
'.SI htigiish are too cautious, too frightened of committing your- 
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what U worUi doing U worth pnbliahing! ' 11 ^ 
charKtoriiifcic of him that an hour before he had ^ ^ 

oppoeite and better advice. 

Thoee who met Berthelot in his prime could not hui i..„ 
with the intellectual sincerity and the intense enthusiatm 
man The broad forehead, the brilliant, blue eyes, il.t 
features, and the thoughtful expression impressed all who 
while his musical voice and clear enunciation charmed the ei- ; 
would be impossible to forget that lirst impression. 

Student* who attended his lectures speak in the highest o-- 
of the inspiration they drew from his teaching, lie gare .y; ,, 
best and delighted to allow las audience the new expenmeeu u 
was ’engaged upon. But it s-as when he forgot the immMix. 
experiment in hand, and began to think aloud, that the 
was higheet. Here trvdy was science '• m the making. ’ 

(2) Uu Scientifie TFori. 

In considering the amazing output of scientific work wc wt 
Berthelot it would be useless to enumerate, and hopeless to 
individual memoirs. Luckily they can be grouped into well 
divisions, for Berthelot always followed up a tram ol thought uf. 
some logical explanation was reached that salished his miml. Tt,- 
some idea suggested by the first research ««« “P 

mentally until another generalisation was reached, and oih.r Li.-, 

of thought could be pursued. ■ , n i ■ n, 

Study of Glyctrme.-As soon as he teas installed in lly...., 

laboratory in the College de France, Berthelot took up s ..u- .. 
rcsearch^which led him on to discovencs of the highi-.i lu.^ro. 
He began to study the modes of combination of glycer.n.,. w. b . 
and proved that it was an alcohol capable of com mn, g .. .. 
to form -‘etherial salts "-thus bearing out the vucw, .■i t :; ,; 

in combining with three A,,,,, ol 

curious mental slip Berthelot likened f 

formed by glycerol to ort (y, para, ^ ortho-phosphi'ni' u-’. 
of to their true analogues, the three of orthi>pn 
Wurtz not only made the correction, bu y ^ 

_the" diatomic" intermediate between the , 

and the " triatomic ’ glycerol— confirm 

Berthelofs discovery. The work of Berthelot and ^UrU 
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»le(*ob mult r*nk in importance with that of Liebig 
t the orgwtic polybasic adds. I think, also, it is dear that the 
^;^iei shown by alcohols to inorganic bases— and I may specially 
the analogy between glycerol and bismuth hydroxide 
.,swl oat by Odling— led to the general adoption of the' idea of 
lifscT which had been given to chemistry by Edward Fraukland. 
It p^oof thjt glycerol is an alcohol led Berthelot to prepare and 
,jE,r.e many other bodies of a like nature. We are indebted to 
Irticlot for a considerable number on the list of substances rccog- 
9 «d « alcohols, and we constantly employ his method of 
ylTiiMtion as the means of recognition. 

of Organic SuhHancct.—l can only m.ake a passing 
ration of very few of the many compounds of glycerol prepared 
. Berthelot by submitting it to the action of acids. Ilydriodic 
.(J, fce found, yielded two substances, isopropyl iodide and allyl 
J:de , from the latter he made for the first time artificial oil of 

The curious reducing power of hydriodic acid, especially at a high 
-srcraiure, he afterwards made good tisc of in reducing benzene- 
hti.iiiedcrivativc3 (1867). But the most stimulating thing to 
nhclot s mind was the discovery that glycerol would combine, if 
ce were given it, with all sorts of different acids, producing new 
:!f bodies, and that one could predict the formation of an endless 
ffilxr of new substances through a " creative power greater than 
u realised in nature." This idea, once planted in his mind, 
-V space. He sought and found methods for preparing the 
:pier types of organic compounds, and from these to pass on 
lie higher and more complicated. To appreciate the boldness 
Bcrthelot’s conceptions we must remember the firm conviction 
li chemists held throughout the first half of the last century, that 
re ess a gulf fixed between inorganic and organic substances; 

■ chemist might build up, or synthesise, inorganic salts, but he 
i.i only break down, or analyse, the substances created in plants 
i animals by the " vital force." This gulf bad not been really 
^ in the eyes of moat chemists by the synthesis of urea by 
bier or the formation of acetic and propionic acids from their 
tilts by Kolbe and Frankland, for the cyanides from which these 
lunces were formed were regarded as organic products 


Sertbelot’s first success on his new path came in 1855. He shook 

32 litres of ethylene 

ntU 30 h ree of the gas had been absorbed. The liquid was 

^ “icx ^ aU the 

7 p 
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properties of pure alcohol were obtained. But the originsl 
had itself been obtained from alcohol — so the synthesis 
said to be contaminated at its source. Berthelot next 
ethylene iodide from coal gas, and from this prepared a satti,. ^ 
ethylene, which he treated as before. It yielded alcohol, wi,, . 
thus made for the first time without fermentation. 

Now since ethyl alcohol on heating with sulphuric atd r,., 
ethylene and water, and formic acid on heating with .st, ;'. 
acid yields carbon monoxide and water, if the first 
reversed, it might be predicted that the second would aUo; 

CjHj0 = CsH4 + H20. 

cn,o.,=co+H20. 

Berthelot placed 10 grains of potash in a half litre fla-sk, ui ; v ^ 
filled with carbon monoxide, sealed, and heated for three Uv> 
a water-bath. When the flask was opened under menury li,, , 
was found to be completely absorbed; on dissolving tiic 
salt in dilute sulphuric acid and distilling, Berthelot ot.ta;c« , 
distillate of formic acid. 

In the following year (1-856) a more difficult synthesis w.n 
—that of marsh gas, together with ethylene and acetylene F 
acid on heating yields all its carbon as carbon monoxiile a:.-! .-j 
hydrogen as water; but if there is present a strong has-, j 
might cling to some of the carbon, a substance containing tarhx 
and hydrogen might bo evolved. Berthelot prepared form;: v,i 
on a large scale from carbon monoxide, combined it with hir-u 
and distilled the barium formate at a red heat. He con-!fr,s.-l i 
small amount of liquid, caught the unsaturated hydrucar’ ' 
bromine, and collected tlie marsh gas over water. The nnsMtirc.- 
hydrocarbons were ethylene and propylene. On dccompiwin; the 
bromides by means of water and copper foil in thick glats * 
at 275'^, Berthelot regenerated the ethylene and propyler- r: 
found about 10 per cent, of acetylene— the result of a f.fcr ir 
action. From this ethylene he again prepared pure alcohol 
Berthelot's next starting point was carbon disulphide. If '.v' -a 
disulphide were heated with a metal capable of combining w:'..; 'i 
sulphur, while at the same time hydrogen were liberated in 
with the nascent carbon, the two might combine to form a by 
carbon. Passing hydrogen sulphide and carbon disulphid? 'V* 
through a broad tube packed avith copper turnings freshly o'- ■- 
and heated to a dull red heat, Berthelot condensed a irw; ; 
naphthalene, and collected ethylene in bromine and marsh gas 
water. Iron acted in the same way as copper, and 
phosphide and steam could be used instead of hydrogen sup-.s 
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etiylene « before (finding acetylene 
-pjacedi. and prepared alcohol from it. One cannot help feelino 
■j reading BMhelot’s account of this experiment that in his mind 
fht ftbrlcne (with ita resulting alcohol) was more important than 
,w marsh gas But a year later Berthelot. chlorinated marsh c«s 
,- diSascd daylight, separated the methyl chloride from the residual 
K uiii ga^ >nd chlorides by solution in anhydrous acetic 

,,,d sad prepared methyl alcohol from the chloride. 

Ju,t as Berthelot had got eUiyl alcohol from ethylene and 
,1 Lurie acid, ao he obtained propyl alcohol from propylene and 
:. - huric acid. The propylene was prepared from the propyl 
.hdc ihtained from glycerol ami phosphorus ioehdc. Again bo 
|.,„v<l that the higher olefine.s could ho coiiibiiied will, hydrogen 
. .eride and the chlorides turned info the corresponding alcohols - 
,.,n.r,.l method by which he prepare.! manv alcohols; and tier 
hv abstracting the elements «f water llio olefines could be 
-.prod from the alcohols. Again, as barium formate yielded 
r. detillatum several hydroc-arboiis, so might the acetate of Ldium 
.,;,1 ^ her hydrocarbons than marsh gas. Berthelot found that it 
,:.|.d higher olefines as well, namely, propylene, butylene, and 

aYienc. 


,w, among ne mosc mcmorahle of Berthelot's syntheses waa the 
rw: romhination of hydrogen and carbon in the electric arc to 

Bcetylcno into 

(1, G6|; thus the barrier between inorganic and organic 
eiHotry was broken down at all points, and Bortbolofa disriples 
1:1 e.'cclaiiii with justice: " There is but on,. ,-1 i ^ 
Mfc,.Ui.s its prophet.” ‘ 'I'Hi 

1= working on acetylene Berthelot investigated the properties of 
r aertyhdes o silver and copper. This work led him Ui I8G6 J 
dr ^e suggestion that the mineral oils found in the earth 
- been formed from acetylene produced by the ac .oTof wSr 
j carbonic acid on the acetylidcs of the alkarmeUl tv 

;• iS'Aitr" ■" 

‘ rtd beat A hvdr7 1 , ® these bodies behave 

Jttne) or by a conden^ jmenses (for example, acetylene into 
hTdroc/rbon wit ?• fo™3 a 

« o»in!y acetylene anVT'!^*'^™ Mrogen; thus marsh gas 
Irogfn, while ethvlene ' M ®thane yields ethylene and 

xylene itself is nL re«d’^ acetylene and hydrogen. 

“ elements, but poierfses, 

7 p 2 
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or condense* with hydrogen or other hydrocwbons into 
of great density — naphthalene, anthracene, etc. When c»rh^' 
finally separated, it is therefore not a simple molecule, hm 
form of a highly complex group of atoms correspondini; wnk 
dense hydrocarbons yielding it. This attractive theory of 
has not, however, been fully borne out by later work. Sir 
Thorpe showed that the decomposition of a paraffin i.J 

and pressure) gave rise to the formation of an olefiiii’ aiici j i,,*.. 
paraffin; and Haber showed that n-hexane gave meihane o • 
amylene, but confirmed Berthelot’s observation that Iji iiier.r „ 
densed to diphenyl with loas of hydrogen. Bone and hi, foilij.,,, 
have shown that methane is formcrl directly from it, .irf;,,.,, 
between 1000° and 1200°, and breaks up again into earls.!) c. 
hydrogen without forming acetylene. Ethylene, on the ..tint I j , 
gives acetylene, which it.self can either recombine will. hy,|r .,. 
or break down into carbon and hydrogen. 

Action nj The observation made by Berlheli.t ih,.. ■ 

was requircel for the union of glycerol with acids le<i liim. ..i 

junction with his pupil, Peaii de St. Gilles, to investigate tli 

of the reaction between alcohols and acids, especially lh.it 
ethyl alcohol and acetic acid. Here, again. Bcrthelot was a 
in a subject that had hardly been touched experimeni.illy !!■ 
found that when equivalent amounts of alcohol and aiil i.s 
brought togtdher, the re-aetioii proceeds slowly (at a rate d. p. rt;-; 
on the temperature) until a limit is reached, and that Iti. 
limit is reached when the corresponding amounts of ester and v.e.. 
arc brought together. ' An equilibrium is cst.ihli.sh.d l..t<- 
the aflinity of the acid for the alcohol, which tends to imite ib- 
and the inverse affinity of the water for the neutral elli.r • 
tends to regenerate the acid and the alcohol. " We can pm t i 
result into an equation ; 

C’,H,0,-C..H,x H,0 
X CjHjO 

It is clear, I think, that Berthelot regarded the equilthnum u i 
statical, and not as a dynamical, one; be did not see that 
opposite reactions were taking place at the same tunc; t.u i‘--. 
and Waage recognised this, and used Bcrthelol's l.guos m : 
tration of their principle. Nevertheless, Berthelot ami M ^ 
memoirs form the starling points of much of the subsiqm 
on equilibrium and mass action. They showed the c .ci ' ' ^ 
equilibrium of varying the amounts of one of the re, u tine 
stances; they showed that an increase of temperature or ('i o'T. 
tration greatly shortened the time for the equi i jru 
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Althoigb pressure aloue had little effect. They suggested 
for '*>* determination of the velocity of a bimoleciilar 
o'irtiix' siniil"' to that of Harcourt and Esaon, Few researches 
adrW have been more fruitful in physical cheniistn- than those of 
and St. Gilles. • 

uf ether equilibrium problems Berthelot was the first to iiivesti- 
.ileiae partition of a dissolved substance between two solvenla. 
il, showed, for instance, that when siiivinic acid is dissolved in 
Hi.cr and water, the cocflicieut of distribution is coiistniil whatever 
■ IS aiiiouiits di.ssolved; but other substances showed a variation 
,,.li articeiitration, an anomaly explained by N'enist in 1891 as 
juc lo a difference of the molecular aggregation of the substance in 
lj., [«o solvents. In 1875 Berthelot .stiidieil the partition of lu ida 
L^t.ecn several bases in solution. 

ffifiaoM'fo/ao'tcy. Berthelot a great work on I lieriina'lieiiiistry 
.i, t.a.:un in 18iid, and waa coiitimied until 1879, when he piiblishial 
(wo volumes entitled, ' Mecaiiiquo Cliiiiii((UB fondec stir la 
[Lt-rneehitnii. Hus and his later book, " Theniiochiinie, Donneus 
> 1 . 01 - iiuiiicriciiies," constitute a momimeiit of elaborate experi- 
nriit an, I calculation, which men of science rank alongside the 
Tlieiiui-alieniiss-lie Untersiichmigen,” the life-work of Julius 
fhoiiiseii. It is not at all to the disadvantage of (’hemistry that 
I.r Klein liman and Dane worked in rivalry. When we want to 
,U,.W the Leal uf formation of any componiid we lo<ik up the two 
.Uiiiors. and if they agree we arc entirely satislied. I think each 
w-iwiled the others work. I can point to an instance the heat 
i i. rinalioii of ammonia -where Thomsen eorrected lii.s first result 
:ij lo another the heal of formation of ethane whore Bertlielot 
■insteJ his; ill each case as the result of the other's work. They 
. !h put forward a theorem, though not quite in the same tenii.s, 
i .t every avtioii of a purely cheiiiieal iiatiire gives out heat and 
r -iinTs the re-ult that is accompanied with the inaximiini evolution 
: :.,,it Berthelot defended with great skill his principle of 
.aaimiini work , it required the genius of lleliiiholtz and Boltz- 
■aiiii u, prove that the principle required that the heat of reaction 
ivuid be independent of the temperature, and was only strictly 
a- It absolute zero. But although these limitations must be 
,epted, and Berthelot finally accepted them, the " law " is never- 
• ■'V' a useful guide which is often appealed to. Was not Deacon 
■pued by Berthelofs ideas when he sought and finally found a 
'--tival method of liberating chlorine from hydrochloric acid by 
esygen of the air ! ^ 

Mach of the apparatus devised by Berthelot for his thermo- 
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cbraiical determiiiatiMU baa come into general nae; in 


partici^ 


may mention hia “calorimetric bomb” for cmnbnationi 
under preasure. 

/ixploiiont. — Berthelot’s experiences in the war led to l,jj j 
atic work on ezplosivee and on the tbeoqt of explosions. In 
tion with Vieille he studied the rapidity of combustion 
heat of reaction of various explosives. In July, 1881, he pnj, . * 
his 6rst short paper on the explosion-wave in gaaea. He stao^ 
he would not have published it harl not MM. Mallard 
flhatelier sent him their memoir ou the same subject, "* 

had attacked by a different method. It is a curious coincs 
that a few months before I had myself begun to measure tt» 
of explosion of carbon monoxide and oxygen with different 
ties of water-vapour, and found that the accepted rate was alt^v- 
too slow. 

Berthelot’s first paper contains the germ of his tlieisn’ -a 
identity of the rate of explosion with the mean velocity «,< -j, 
molecules formed in the reaction before any heat had t^o \ 
<lther papers quickly followed. Berthelot made the imnx-.* 
discovery that the rate of explosion rapidly increased h'm 
point of origin until it reached a maximum which remained oousua 
however long the column of gases might be. This mu; 5 -j 
Berthelot stated to be independent of the pressure of the nsj 
of the material of the tube, and of its diameter above a small I.-.-. 
The rate of explosion thus forms a new physico-chemical con-uu 
having important thcorotrical and practical bearings. The :»i, 
‘Tonde explosive ” was given by Berthelot to the flame 
propagated through an explosive mixture of gases at the maiiata 
velocity, and this velocity could be predicted if the heat of coml;:! 
tion and the density and specific heat of the products were keen 
For instance, the total heat given out when hydrogen and avpi 
combine is known. If this heat is contained in the steam producs: 
its temperature may be calculated if its heat capacity be krcur: 
and if the temperature of the steam be known, the mean veKnq 
with which the molecules must be moving can be calculated N * 
Berthelot supposed that the heat is all contained in the Keu 
produced. He assumed that the beat capacity of steam w.’j im 
same as the sum of those of its constituents; and he suppoAl 
moreover, that the steam was heated at constant preasure. 
these assumptions, he calculated out the theoretical mean veljc’.^ 
of the products of combustion of various mixtures, and found a c.* 
accordance between these numbers and the explosion rates of 


same mixtures. He concluded that the explosion-wave was pep* 
gated by the impact of the products of combustion of one l*w 
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li* aabomt gMM in the next Uyer, and bo on to the end of 
, mb* At the movement of the products of combustion 

jjBseltm- If tl“» tlieoiy be true, it accounts, not only for the 
rapidity of explosion of gaseous mixtures, and gives the 
^ of calculating the maximum velocity obtainable with any 
listure id gases, but it also affords information on the specific heats 
[ ^-ises at very high temperatures, and explains the phoiiomciia 
t Jctoiiation whether of gases or of solid or liquid explosives. 

TxbSe 1 .hows the explosion rates found by Bert helot, compared 
iiii ilsc theoretical velocity of the prodiiels of comlnislioii ; 


Table 1. 


Vfli). ity Hi 
njftru,-* {.ft st'coitcl, 


ir&Heou^ mixture. 

.. U., 1 O 

i'Hlr-ulittfll. 


iiiJ- i.»ii »nJ oiygeu 


*iS10 

>n<i uitroua otuie 

11. + N..0 


2284 

1 cluu Iii'jih.lide lod oxygen 

. i.'t) f 0 

mi) 

loyo 

( uu n JtoiioxiJe xml nitrous oxide . 

. fO 1 N.,u 

\»\i7 

notj 

Mioli »iel oxygen 

. I’ll, +0, 

. + 

'U-27 


K'JiVieiif and ulVjreu 

i5I7 

2210 

• .afi.etfrfl 40«l oXVjfeU 

. t’.,N, ^ 0. 



aii-l oxygen 

. O..II,sO, 


21 M2 


Two faei,s estalilisherl by these experiments impressed on mo the 
nviflinn that Berthelot might have found the true theory of 
fheiena. Iirat. the close coincidence between the rates of explosion 
hrdrogen (both with oxygen and nitrous oxide) and the <alcii hated 
Hi velocities of the products of combustion; and, secondly, the 
ta! discordance between tbe found and calculated r.ates for 
rbmic oxide with both oxygen and nitrous oxide, for ] had 
Hoiisly discovered that pure carbon monoxide cannot bo 
jiisiwl either with pure oxygen or pure nitrons oxide. The dis- 
rdiuiv found by lierthelot was what I should have expected from 
i own experiments. Again Berthelot examined tlio elfect of inert 
is-s in damping down the velocity of the explosion-wave; for 
-Same, on adiiing nitrogen to different explosive mixtures he 


Table II. 

V'olot ity in 



ineliTH per hucoiuI, 

(Jawous mixture. 

CnlduUled. 

Fniimi. 

ll. + O 

2831 

28 lU 

H.,s 0+ Nj 

193r. 

21 2 1 

H,-sO-s2.N, 

1820 

1439 



2427 

2287 

' H.s 20, + 2N, 

2002 

1868 

(;iy20,+4N,. 

1744 


t.N, + 20, 

2490 

2195 



2334 

2044 

t',hi,-s205-I2Nj 

.... • 2152 

1208 
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These experiments seemed to Berthelot to show that a 
amount of inert gas does not prevent the prt^agation of 
explosion-wave, but damps it down according to its 
effect. A large amount of inert gas, on the other hand, 
the character of the explosion-wave — which must always 1 ,.. 
as the “ maximum yotiihlx " velocity. 

In comparing the rates of explosion determined in l,i- ^ 
those calculate*] from his formula, Berthelot, I think, . 
justified in his argument that the specific heats i.f il,f 
products must be reckoned as at constant pressure, sim,. ij,,. 
change took place in a closed tube. In the dampin,; i-sjur;,,.,. 
with nitrogen he did not allow for the fact that with 
a longer run is required before the explosion-wave L. .^. t 
he began to time the flame before it had acquired iis imitj, 
pace. lu the cyanogen experiments he did not appreciate it.. 
that in the wave front the carbon only burns to carbon 11 , 

But in spite of these criticisms, which required year* ,,f *, 
establish, I have always thought it one of Berthelot .ti, k,., , 
genius to identify the maximum velocity of the llanic »;ii, 
mean translational velocity of the molecules themselves, .i ,,c ^ 
tion which all later investigators have used in working rin , 
propagation of an intense pres.sure-wave which preserves ii- i,> 
by being continually reprcsluced from point to point I,, o, 
chemical action. 

Fixation of Almoxyhirir Mlrix/rn . — In Berthelol's 
researches we find him using the silent electric discharge i„ a,« 
nitrogen to enter into combination, for example, as in tin- i.:-- 
formation of hydrocyanic acid from acetylene and nitrogen T:.. 
fixation of nitrogen led him to investigate its absorption by | . .'.i 
and generally the action of electricity on vegetable growth :« 
laboratory at Meudon. Berthelot asserted that free nitrogi-n , >.,j 
be assimilated by plants, a sUtcmeiit that was veheiitenlly unj-^ 
until Hellriegel proved that leguminous plants ran take up rntr v-i 
through the agency of bacteria. Berthelot was the first to 1.^1 
out that atmospheric nitrogen was fixed in the soil by n . '■ 
organisms, a new departure of supreme interest to acri n’-t' 
Among other developments of Berthelot’s idea. Dr. K. -I 
has recently shown how the fertility of a soil might be eiiornuic 
increased by killing off the infusorial enemies of these ba.ura 
Four solid volumes, entitled, “La Chimie vegetale ct .vfi.wM 
published in 1899, contain the record of Berthelot’.* w«k i 

Meudon. , 

Looking back at the enormous mass of experimental 
published by Berthelot I am astonished at the small perceDtur 
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„« *■“ detected. The accurecy of his eaperiraente is 

p,li» tnsfveUous- It is not m his experiments, but, in his inter- 
ef Berthelot, has to meet critieUm, Although 

was a rapid worker, he was a still more rapid thinker. 

i, < .s;.! or twice, but almost throughout the range of bis researches 
, ilte theoretical conception outstripping the experiment. 

tleliberately, sometimes unconsciously, ho chooses his 
^ to illustrato his theory. It is a t|uestioii of idioeyn- 
.enitis must work its own way. The niiietoenth century 
r,;^d Ilalioii for basing his Atomic Theory on the sure foundation 
i it,,- l.a» oi Multiple Proportions; the twentieth century knows 
.,1 Itiltoii sought for cases of multiple proportion to support his 
ip.flceiveiJ theory of atoms. 

Hfri helot s imagination gives a distinction to all his work; his 
ij'i’iuv of generalisation fascinates us. and coinjiels our interest. 

j, , «e >ay which is the better for knowledge -on the otto hand, 
dolling advance of an explorer into an unknown country, the 

,p,(i survey, the approximate location of a great lake and a great 
Kiiitain range, and the publication of ,a fascinating sketch inap 
ling us the possible sources of a Nile or a (’ongo; or, on the other 
iril. the deliberate advance of a surveyor with his levels and 
o-loiiies! May it not with jmstico bo maintained that had it 
< heeii for the pioneer and his map the surveyor would never 
,w »l,.ried -at all 1 Berthelot might rightly claim that ho had 
•n.d out the IrciKl of the country and the po.ssibilities that lay 
u »jy, and had stimulated the curiosity of the exploring world. 
K.a iiivself, ho wrote, “I shall be happy if, in the development 
■ ■ Irnie. some of my results are valued some day as the origin 
I'w discoveries of the future.” I Itelievc this was no conventional 
fcti-c of self depreciation, but an expression of his thought used 
1 dil Mru-erity. 

•U’dii, like other great men, Berthelot found it hard, even when 
•f creatures of his thought had been proved to bo “ unemployablcs,” 
' demi.« them from his service. I ventured just now to compare 
'rthclofs mode of thought with Dalton’s. May we extend the 
Hillclism further, and say that the intensity of conception in the 
Iiid of each was sometimes too strong to yield to facts? Dalton^ 
na 111 his conviction that different elements had atoms of different 
- (the very genesis of his theory), could see neither the relevancy 
bay l.ussacs Law of Volumes nor the beauty of Avogadro’s 
ipiination. For him the formula of water . was always HO. 
<rthflot, equally firm in his conviction that in chemical reactions 
' dealing with "equivalents,” could see the force of Gay- 
Wics experiments, but not of Avogadro’s argument. For him 
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the fonnnla of water (the moJacnIe occupying 2 volane,, 
HW. 

If wc, tbcD, an the result of the steady progrew of expc-f.^^ 
and thought, can see the limiUtions of Berthelot’s visir,,, ,, ^ 
also, I hope, appreciate the brilliancy of the conceptions tha( 
his work, and the intensity of the stimulus given by lii> 
contemporary science. 


(3) Tht Lrul Vhttte. 

Berthelot enjoyed a wonderfully active and honoured ,,;,j , . 

To celebrate his seventy-fifth birthday and the jubilee of h;, 
appointment in the College de France, his colleagues inMicuuv 
a great meeting of congratulation, and commissioned M, Cl;,, ^ 
to design a medal in bis honour. 

The Chamber of Deputies and the Senate declared il„. ... 
iKicasion demanded a public ceremonial, in which the .Stale .t 
participate. Abroad, all the great societies passed re.^liiiior,, . 
gralulatiiig Berthelot on his achievements, and sent delejsv, v 
present their (elicitations in person. The meeting was he’d is 
great hall of the tiorbonne on November 24th, IS’d. Ilvn!..;< 
declined the i)roco,s«ion and the military escort oilered by the St.v 
and went on fool to the hall. He waa received by the l’r«:’ 
of the Republic. Then amid the acclamation of his cnilcagur-, ■ 
(hronged the hall, he heard perhaps for the fir.sl time tmni - 
mouths of his most distinguished contemporaries the deep veti. r,«: « 
in which the world held his genius and his career. In arkiiev<- 
ing this great <lcmon.-,tralioii, Berthelot once more in.si,ded rni 
humanising spirit of science. ft is not,” he cried, for Ih- s,;;: 
faction of our private vanity that the world Usday pays horrs- 
to men of science. No! it is because it knows that tin- m.n ; 
science really worthy of tb© name consecrates his life di«iiiU'r(,-i« 
to the great work of our age-the amelioration of the lot ol 3., - 
rich and the happy, the poor and the suffering. It o I " 
friend Chaplain has sought to e.spress on the beautiful medal ■>, - 
the President of the Republic is (o offer me. 1 know not i 
completely fulfilled the noble ideal the artist has drawn, bu’ ' 
least it has hronghl me strength to have made this the aim th- re 

directed my life,” , , 

•• ['nur Ih I'ainc el hi ffWff ”--the design was well .Im-c, ; 


Chaplain to sum up Berthelot’s career. 

Berthelot continued to work to the end. Although e _ 
lecture, he seldom passed a day without visiting is a ' ' 
There and in his home he found his 
wife seemed to grow nearer as the years went by. In his 
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m feid loBing a daughter then a beloved grandson. 

^ ihoA ^ ^ developed heart diseased Berthe- 

^ * victim to the same disease, watched assiduously at 

^ t-JsjJe, «°<i **“ strength in his nightly vigils over her. 

, ,uB,i»y came when she seemed better, and Bcrthelot visited his 
!: «sof?’ studying the ertects of radium 

eic4:i«i 5 on vegetation. On his work table there was found 

0, r-«irii4 sn alchemic manuscript from Morocco, written in 

1, ! ,^,. which he was deciphering, for he had not forgotten the 
1 - V lessons he had received from Renan. 

He returned to find his wife failing, and they both knew the end 
ai Dear. " 'Vhat will become of him when I am no longer there 1 ” 
, the last words she spoke to her daughter. Bert helot was alone 
:!l! hii wife when she died. lie called his children, kissed the dead, 
j.u-d into the next room, and threw himself upon a rotich. One' 
fc,s tons followed him, and hearing him sigh, ran to seize his 
c.i<!. But the hand was lifeless: he had joined his beloved one. 
Ttic ji igan poet whom Berthelot loved lia.s perhaps in.-ule us feel 
,! kwuly the cry of the heart that cannot survive separation : 

■‘Ah ! to nK'At* f*i ]>.'irlein anituao ritpii 
Mfttiirior ri-s quid luomr .ilu-rn, 

Nec earns ai-.iuo jhc aiiju istos 
IritogtT? lilt; (Hoa utraii 
Ducct niiimni. Non t-Ro I'tTfitlum 
Dixi sacraineiitiim. Ihimus, il.imns 
I tcuin<{ue I'laffctlo-s, .suj>r*'iiium 
Car|»cre it«»r comilcs parati.'’ • 

The Itate procession and military escort which Berthelot had 
inc-i alive, were fitting attendants ronnd the liearso that bore 
e todies of husband and wife to honourable sepulchre in the 
intheon. 

s. pas.«ed away a great man, full of years and honour. To 
Miri -aiid to .Science he gave his life, and he was not without 
ward Ml the love and veneration of his countrymen. Happy the 
iiijiry that produces such genius; happier still the country that 
n .appreciate and use it. 

Vi thf r.- iii-iit of the PuMicstion Committee, I subjoin tl.o Kn-Ii.sh remieihm 
• -«’ staiiias I Rave at the Lecture : 

If Death, untimely, snatch away 
'I'hut lialf — ah dearer half — my soul, 

>' liy should this other half delay ? 

( ould life be sweet no longer whole ' 

The day that strikes thee strikes us botli ; 

Fogether, when thougocst, we go 
Sworn oonuadea (’tis no idle oath) 

To tread the last long path below.” 

— HornM 11. xvii. 
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.WiUJ^V P i _ 

5m under Thermo- 

# *1 

i,«.^ tirtrninoAttOD of the vapour 
.,»^«fiP4BTisoTns), P., 12. 
-.»u.iAli]<«.dft«fTiiiinti''nof (Wok- 
n , t, J49; (Glovih), T., 371. 

ilrcoui{KMttion of, by ho&t 
urT»»*v, Ct-K«iso »nJ WiDi. 
T.. 1950 i P-. 1*3. 

nsMt wio-rsiuctioB of (Chatta- 
ijuni dinRilKis), T., 404. 
nMWt. iltAuui|iu«itioii of, by heat 
BinAWAV. CrmiiNfi ami Wii-a- 
» ,T., 1950; P. 193. 
imrtiii lyothesie of, at hi;;h 
MaO'itiureitPKIKa and Faiklik), 
T. i;M; I’., 217. 

nka, combuAtion of mixturea of, 
eitii airdtcBCESA and Wheelkk), 
T . 2013; P, 262. 

mUorie aeld. See nnder Chlorine, 
nffa, occtuHion of, by the {atladium- 
Ifili eliov* <BEUKtj, T.. 463 ; P, 
«- 

emale. See Elec trade, under Electro- 
chemistry. 

i|«a yrroxida, action of, on thio- 
Maaailide (Lebtb and BAhXE'rr), 
P.. 120. 


;2tiile, action of, on aodium and ! 
fnUaaliini ethoiidea (Rcle), T., 

; P, 60. 

axy-aaiia,o[dioal1yactive, and their 
crs, aetion of thionyt chloride and 
cepberna pentaeblonile on (McKex- i 
Aid Bakeow), T., 1910; 1'., 232. ! 
'Ky-eampoQnda,Hron]8tie, subietiin- j 
eia (Hasdixo), T., 1685 ; P, 213. | 
Im-eElpkiiaa, aromatic, actioii of 
pheric add with (Hilditch and 
lua), T., 973 ; P., 123. 
wte action and ehemit^ constita- 

• (Eanm), r., 610; p,72. I 


I 

lalwinl M, oomplex (Ukumu and 

KpsTjut), T., M. 

Isino-nnmponndA, formation and re- 
actiona of (Tbolr and TnoErih T. 
4a, 1684 ; P., 42, 219. i 
Xndinntnm of the inethyhred type 
(Howard And PorEl, T., 1333 : P 
206, ■' 

toniantlon. See nnder Eleoltwhemiatn. 
Iixmaa oi-Kaifiuir, constitnenla of iho 
root of (Power and Kt«iERso\). P.. A. 
304. - 

Indio Aold. See under Iodine, 
lodina, reactivity of kelonra tovardi 
(Dawao.k and Akk', T., 1740 ■ P 
223. ■ 

I(M€ aold, velocity of I lie reaction 
between Bu!|ihiirons arid and (Pat- 
terson and Kursvtii), 1',, 320, 

Iron, oetion of ateain on, at liigh tenl- 
(leraturee (Kriexd, Hi(.i. -and 
llRow.v), T., 969 ; P., 121. 
action of salt aoluliona and of sea- 
water on (Krirnii and Hrown). T 
1302; P, 156, 

passivity and mstinR of (Dunbtan 
and IliLi.), T., 183!1, 1853 ; P, 221, 
222 . 

porosity of, and its relation to paa. 
Mvity and corrosion (P’rie.vd), P., 

Iron organio eomponsdt 

rortoeyanidos. isonieitem of (Bnicios), 
T.,,1019; P., 24. 

ori!«nie, constitution ol (Hartley). 
T., 1549 ; P, 211. 


K. 

Kstonos, reactivity of, towards iodine 
(Dawson and Ark), T., 1740; P 
223. 

of higher fatty acids, preparation of 
(EA»rEREiEl,D and Tavlor), T, 
2298; P.,279. 

hydroaronmiic (Choshley and Ee- 
NOIIY), T., 1101 ; P,, 137, 
Xetozimes, preparation of (Larwoeth 
and Steele), T., 1884. 

Kirohhoff'a agnation, application of, to 
solutions (Haroman and Pahtino- 
ton). T., 1769 ; P, 221. 


1. 

Lend, action of Allium sativum on 
(Bakerjek), P , 234. 

Lime, elaked. See Calcium hydroxide. 
Lfquida, determination of the density of 
(Hartley and Barrett), T.. 1072’ 
P., 100. 
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infloenco ol meUllie antxui* 
ooltttioD of coj'per in lEisia; 
Ci>OKE), T., 1035; P.. 41 
iaftucnco of ftrric n<iu ut 
n\Ang&Ti(M nitrite es tkt ^ j 
loluiionof ttwnruryia fcinl 

1012; P . 4- ,, 

IlittMon. extinielion of, le otgvi: ,«1 

’ ,,^e (PiiAsnusn), t, im T1 

207 , 80«. . , 1 

Hitio group, onentinun »!, n i 
mvrnilieinie odd 'Saioxx , 7 , 
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Maws auM- 
l aiwrtwiriBff <» 
po«« 

<rf (SlOAUiS). 


^“S J(»rt>Mi nitrogen in 
--^T^nw; P..J 07 . 

iMw. coortitnent* of tho 

if 'i&U'" nf. in ^'“■net"'- 

R%uS»!.T., U« 0 : P.ISS. 

^ 4«'OW!***tion of (Cbapman* 

5 ».,W;P..* 2 t. 


ilbn nilli goM. Mclmioii of 
iSSuMi*. a<» onaer Sulph ir. 

auunMiM. 3 m noder Miiipiuese. 

hM'T. determinotioii of tho 
i»dtTof(3*SDIM), P-, 2S0. 

of iulphut in (Sivn*iis), 

p 39 - 

m'nk^ 8« and^r E^uUihrinm. 

•li ^VfttiTW. coQtuning a niohilit 
^invffroop. irntheaw with (MftnoLA 
U Inuts), T., U, 12$3, 2034 ; 

cbiorinatioa of {Orton aikI 
giw!.T.^nS5; K. 189. 

dlidff coin|»tinda of, with aromatic 
p^fnitm-drrifauTet (SuDBuROl'cii 
tod Brakd), T , 209 ; P., 5, 
MUc«U«n. additive c<iinr>oumIe of, 
nU aromatic iiolraitro-aerivativee 
IrtmoiovuU aad usaro), T., 214 ; 
'.1 

i^htfu pcn/achloride, action of, ou 
b^icallv oi tive bydroxy acidH and 
tiitn (McKrnxie and Barkow), 
T., 1910; P., 232, 

W^baria Rdd, revolution of asym- 
Kctrical dfriintiTes of (Kiffino 
aDdCHALiKNOER); T. , 620 ; P. , 66. 
oqtink aalta of {Kippino and 
CnaLLiNGBR], T., 630; P., 66. 
lnybarU aeidt, ortho-, meta- and 
WTO- (Holt and Myers). T., 334 ; 
!•., 21 . 

rtk^bMphorie acid, dissociation 
cowtaau of (Prideaux), T., 
1224; P., 121. 

cradansAtion of acetone m the 
of {Neooi), T., 1249 ; 

kiqhanborie add, a- and /5-tri- 
■wihyf ntere and their derivatives 
'Emin and Jones), T., 713 ; P., 

n 


F k e t>WTU >;— 

fliaapkar^ ciilortde. i&t«raeti<»i of, 
with mcullie oxidn (Bahsitt and 
Tatuih), T ,.140i: P., 155. 
pRtnOCBXUlSTRT: - 
XeteauUr ramMUm of orgaote oont' 
pounila, influfnce of three- and four* 
neinbered carbon rings outOsTLlKO). 
P . 315. 

I KoleetUar rotatloa in normal homo* 
btgiius aeries lHiilbrn'ii\ p.. sn? 
I (CfikisT^pURti and Ifii.nircH), P., 

i 312. 

I Optioal aetlritj an<l ohemieHl eon- 
aiiiutiou (iNous), T.. 538; P., 
46. 

i elTo.-t of contlgnoiis iinsitturatod 

i groups Oil (Hildjtch), T., 224 : 

1 P.. 6. 

inlluenoe of double linking on 
i (Kranki-anj) aikI 0‘Sri.i.ivASj, 

T, 2325; P . 319, 

; relation of jKeition i8oin«ri..iTii to 

j (Cohen), T,. 1U58; 123, 

Optieal invar«ion,\VaM(n‘H{Mf'KRN* 
ziEiUtd U.XHUow), T., 1910 ; P.,232. 

I Botatory power and chemical 6 )nstitn< 
lion (I’ll KAUi> and Kenvon), T., 
45 ; P , 324; (Hilditch), T., 218, 
224 ; P.. 6. 

' Canal rayi, chemical actimi induced 
by (Pekman), T., 833 ; P., 94. 

I Cathode raya, ciiemicnl amiuu induced 
i liy (Pkkman), T., 833 ; P.,94, 
i Spectra, absorptiuii, inilueiu'c of ron> 
' j'lgatrd linkings mi (Ckymdi.b, 

S Stewart, Wumui ajid Glen- 

msNisrt). T , 451 : P. 46. 

<jf iiietsUio ions, rclalinn between, 
and ihfir valency {Orvhdli), 
P., 68, 328. 

of jMTmang^iialcs (AIkutos), T., 
637; P.,66. 

of o|>en-ch*in and i;yclic cum* 
poiiuds (Grymiu.k, .Stewart, 
Wrkjht and Hea\ T., 1262: 
P.. 153 

of halogen derivatives of benzene 
and tfdmuie (PujlVts), T., 1699, 
2318 ; P., 218, 280. 

j of dorivativcH an«l isoraerides of 1: 

I 2-dik<ito-A^-eycb)penteno (Pur- 

vis). T., 107. 

Phototropy and thcrinotroiiy, studies in 
(Srnikk and ('i.ahke), T., 2081 ; P., 
260. 

PhthalylhydraiidM, polymorphic (Chat- 
TAWAY and WuN8i;ii), T., 2253; P., 
193. 

Phyeovanuie, Ci 4 FI,«Oa>?ii. 

PinaooDea, synt]ie.sia of (Parry), T., 
U69; P., Ul. 



tm 
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Amo lanfffMi, fp « H tM i rti irf tie 
of (BoenMW), P , 347. 

Pel T fi itH w , iTStke^ of (BorwooD 
ud WiuHAitii), T.,1S77 : P., 314. 

PedtiMiliaaMftfli, rtUtion of, 

•ctitity (Covui), T., 1058 ; P., 128. 

Potuthui CQprte etrbAOAtM (Picut* 
Iiro), T., 800 ; P.. 55. 

.pmaijibAt^ intometioD of, with iflrer 
nitnto 4udi itt eaUljtte effect in 
cxkUtioD cf organic eobsUccee 
(Awih), T., 262; P., 2i. 

Pne^itetioa, api«ratuji for, iti an inert 
gi$ (Firth ana HrKae), P., 96. 

mmn, conetant. apparatus for the 
maintenance of (Waue and MzMRi- 
MAN). T., 084 ; P.,64. 

Protolu of living mnecle, reactiona be- 
tween ekeniical compoutids and the 
(ViLlY), T., 180; P.,3. 

Uoift&lROljRa alkaloidt, ayntheaee in the 
group of (Hope and RoBis’ao.v), T., 
1153, 2114 ; P., 125, 265. 

faoQolBoUjM d«ri?ativef (Pyman). T., 
1600; P.,215. 

Q. 

QnlnoBe^imidM (Meldola and Kn.sr- 
ZRK), T., 1283, 2034 ; P., 357, 263. 


BediTUD, direct action of, on ammonia 
(Pekmas), T., 132 ; P., 7. 

BeaetlTity. See under AHinity, chemical. 

BhelfloUe acid, Ci^HioO^. 

lUiRbtrh, constituetiU of {Tutin and 
Clrwer), T., 946 : \\, 80. 
occurrence of alizarin in (Muller), 

• T., 967 ; P,, 101. 

Botatorj' power See under Photo- 
chemistiT. 

Babbor. Caoutchouc. 

Bubldlun, niagneeium chromate (Bar- 
ker), T., 1327 ; P., 198. 


Saltl, solubility of, in the cuiresponding 
acids (Masso.v), T., 1132; P." 
125. 

doable halogen, solutions of, in water 
and ether (Marsh), F., 328. 
hydrated, determination of the disso- 
ciation pressure of (Partjxcton), 
T., 468; P., 45. 

water of crystallisation in (Baker 
and Adlam), T., 507 ; P., 17. 

Baa>irater. See under Water. 

Bemlcarbuoaes (Heilbrox and Wil- 
son), P., 31 5. 




P..«. 


lU 


«lm Biaut, iMmrt 
imn penalphat. ^,4 i.T 
effect in o.iUiu,, 

•tUHee (Ahwik), f., ks - 
, 8«4P, ooDititntioi, of. in 

DM). T., 191 ; P 5 in. 

Soffinm hjdro^ «rbon.i., 

l^re of (Cvis 
i i 35 »;P., 14 r, ““ ’'“S.I. 

! chloria., Krtion of Kloti..., ^ 
i (]^&i£NDnnd Bjtowxi T tw? 

i 16a. 

I liypOThoephile, ection of o. 

I endMTMa), T,,1S2, |. 

! 8oUDMM»,«tiTecoii,tiiMau;j‘ja_ 
i (Asd*kw«), T., IS7I ; p 
' of 

combnetiblefLAXo end l.u.,,:. f « 
j SolnbiUt^ eoeaeiniu. iel-m.tar.. i 
I byupiration(Jo!<to),T,,J« ;■ J 

Solution, volume of s solute iu Ttui 
T., 871; P., 06. 

SolutioM, contribution to ilc 
dynamic theory of (HAkrs.^ « 
Partisotox), T., 1769 ; V 
studies of the pMcesaes otffMt.tp - 
(WOBLBT), T., 340; (Ouvu ^ 
871, 879. 

in acetone, eleclrochemi-trjf of R,« 
DEBTWENSKY and Lswisj, T 
P., 266. 

losmiiol, C, 9 H 440 .. 

Somnitol, ClgH^fO-. 

Speetra. See unaer Photochersirfn 

Sublimation in a vacuum, 9 

(Christopher), P., 236. 

Snerota, liquid, density of, lod M -i 
solutions in water fScuwiL*. ? 
1478 ; P., 208. 

Sugars, effect of. on solutions cf 
(Glover), T., 379. 
o-carboxyanilides of the flRVixi ut 
Htnd), T., 161 ; P., 9. 

Sulphisie a^ds, aromatic, intnuRolK^ 
enndenution of (HlLDinB>. T 
1091 ; P., 130. 

Sulphur 

titionyl chloride, action of,oa opiKa. 
active hydroxy-acids aoiJ 
(McEBNZilsna Barrow). T., ' J ' 
P.y 332. 
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iHn. ompl^'V of (Habtoukt 
jrK.).T.. 1311;?.. 187. 

Ml. ckeniitnrar tha (Hs.VDKK.aoK 
ivl Srmnuxn), T., 1539 ; ?., 
;t| ; (UuiiilMOK and HiitLBKoM), 
T 1*87 ; ?■• 248; (Hesdie.so.>i 
Boto!, T.,2I5»; 276, 

Btkou of tha (Lvn •> d Pebkim), 
T . 518 i ?.. 57 ; (CHon aod 
rjiKIJ), T.. 529; ?., 57 ; 

rtKiKj. T„ 727, 741 ; ?., 96. 

unniBEtsTlY ; — 

MtafnMtlB UoD, Ut«nt, in mixed 
iiijttiai (TruB), T,, 1653 ; P.» 215, 

m 

mUtpf and phocf^trotw, studies in 
tMU and Clabki), T., 2081 ; P., 
6 

fkmfimU Mid. Sae under Plios- 
ora«. 

B$. Diirttttua white, constituents of 
»silof(P(CKLt»), P., 285. 
ilUyi with maraQfj and aiirer 
sraial, T„ 195 ; P., 5. 
ana. daranpoaition of refractory 
0«A»), P., 60. 

ItTliinwniM nitrites (Kioci), T., 
« : ?., 208, 

■ofTtu (Fokstee and tan Gel- 
Ala), T., 239, 2059 ; P., 19, 195 ; 
"a<ija ai,d Newean), T., 244 
:7;f„I9, 164. 


17. 


VBMtinUd Knnpi, oonligtsona alftot 
Of* *•!> oMu-al Mtinty (liiuoiTCH}* 


Ynponr pr^ttoie of hydratet*, detenninn* 
tion of (Partisotos), P., 

TUeotity, correlation of. with other 
physical properties (UtLDiTCB and 
llrNSTAS), P., 93. 

ill relation to the measurement of the 
rale of reaction iHi'KaTAJj and 
MrasKLLl, T., 565 ; P., 69, 

Yeloetty of addition and rednetion. See 
iin8ler Affinity, chfinioal. 

Voltu&ea, molecular, at the melting 
ixdiit, itiflueuce of the alternating 
factor iu aeries on (Le Bah), P., 196. 


W. 

Walden inveraion ^McKeszie and 
Bakrow), T., 1910 ; P., 282. 

Water, molecular a^a ciation in (Peddle 
and TirnsEn), T., 685 ; P., 8. 
infiiience of, on the boiling jioint of 
ethvl alcohol, at various pressures 
(Wade and Meuhiman), T., 907 ; 
P., 65. 

Water of cryatalliaatlon in hydrated 
salu (Hakek and Adlam), T.. 507 : 
P., 17- _ 

Spring and mineral wateri, occurrence 
of (Ktiitathiouic acid in (M acladrin), 
P.. 10. 

Sea-water, action of, on iron (Friend 
ami Hmown), T., 1302; P., 156. 

Wax. Candelilla, constituents of 
(Sander-s), P., 250. 

fFii/iyinia sowni/Vra, conatitnenta of 
(Power and Galway), T., 490; P.,63. 

Withanio acid, 

Withaniol, 


Y. 

Yeast, intlnenc'! of Balts on the autofer- 
rnenlatiou of (Harden and Paine), 
P., 103. 




FORMULA INDEX. 


^^^^}iid«xof«rguii«oofB^UQ(Isof knowD »inpiricAl formuU u uiuigtd 
(*•• L4x\ko% dtr KokUnMtoff- riyAiWunoen). 
giwn in lh« or^er C, H, 0» K, Cl. Br, 1, P, S, P, wmI Uw 
alphEbeticlly. 

"“Sr^poiiwU *" ""««**“ 

in aoeording Co the number of carbon atoms (thus Oj gtPQ^ 

to the number of other elemenla bwidea carbon contained in 
5 IV indicate* that the molecule eoutaina five carbon atomi and 

^Lwmling to the nature of the elements preaent in tiio molecule [given in 

*^eanh^, ic»nimg to the number of atonu of each single element (except carbon) 
I ^jjtn* ta the molec^fc 

giante DteUlUc atlta of acids are indexed under the respecti vc acids . 

Siui^adu of base* (for example, hydrochloridea, ])IaUnuhloridcs, and picratea), 
vben il^ihed for the purpose of further identifying the base, are indexed under 
the htur. 


Cl Croup. 

CB, UftbiDti «{iiiUbnum of the formetioii of (Tuiko end Faiuiu), P., bob. 
ro CerboD monoxide, effect of temperetnre on the diesocietion oquilibrium of 
iRaieD end WiiisiKR), T., 1140; P., 120; thotochemical and thermal 
reaction of ctilorine with (Chapman and Gex), T., 1726 ; P., 223. 

CO. Carbon dioxide, rile of, in bleaching ptoccs-scs (lliooixs), T., 858 ; P., 87. 

1 II 

CBA Fornri' acid, interaction of, nnd collulosc (Ckosb and Bivan), T., 14S0 ; 
P., 14». 

CHJI Methjlaniine, nitrite of (Rav nnd ItAisHir), T., 1016 ; P., 22. 


1 III 


CHAN Nitromethane, condenaation of aromatic aldehydca with (RtiirBT), 
r, 282 ; P., 20. 

CB.0N. Carbamide, tranaformation of amnioninm ejanate into (Crattaway), 
P., 280. 

I IV 


CH/>N,C1 Diehlorocarbainide, formation of, and its behaviour with amines 
(Dam), P., 264. 



Cj Croup. 

CiHA Oljoxylic acid(4- H,0), brncine salt of (HinniTCH), T., 234. 

Oxalic acid, aolubility of, in other acids (Masson), P., 328 ; stability of 
double salts of, with sodium and nickel and with si^ium and comU 
(Dowson), P., 260. 
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CfHA -Aettie ksid, faiicaiita tf (Dno>, bwaHM ud Knet * 

F., 130 ! parUMtioii aad pmt<rtiM el (BovmuD ai Lnacti. T* 
lt7j (Uifl eateU, HIitI <lei>lul lad ntar, aqiiitliriaia '”;t‘ 

loTWOiTaX T., 1417 ; P., 141 ; dateetir.* uni eatuiMiea of 
el emUe tahydriib ia (Koiraui* out OaroiiX T., Ittl ; P., iji. 

OiycolUIdabrdo, bimol<cnlor(McCtitU«oK T<t 1127 ; P jt, 

CjB^Ob Olycollio acid, albaline cnpric aalta of (Piounnio), T., IS 47 - » 
CiBaO Etbyl aloobol, inBnanca of water on tba boiling point of i, 
ptaaanRa (Wani and Miniiwair), T., M7 ; P., C&; inllnenca cf 
on tha baaic water aaloe of <Jo<fia and Lapwoetb), T., »17 ; p jj,,’**** 
aeid, athjrl acetate and water, eouilibrinm betwarn (Jonaa ami LinJ 
T., 1427 ; P, 143: heat of bydroljaia of the hydiwblotide of 
LarwoRTH), P.. 148 ; pataaaiain aalt, action of hydrown aul|.hiil« «t , 1 ,** 
T., Ifll ; P., do ; Bodiaui aalt, action of hydrogen aulpbide on IRctr T 
■P.. 10. ’•<« 


CbHalla 4*Triazoethylamine, and ita hydrochloride (FoaaTXR and 

T.. 1278 ; P, 154. *"■. 

CJB,K Diraeth jUmine, iiitrite of (Rat and Ratshit), T., u;,*. y 


Ethjlaminee mtrito of (lUr uid Rakshit), T., 1470 ; P., 72, 122. 


2 III 

CJBlfiA Bithioozalic Actd, complex saU» of (Robinson and JosiAi, p ^ 
C^aOCl Aeetvl chloride, condensation of, with salicvUmide (TiiurtiLp/ 
Hicaa), T., 896 ; 102. ' “ 

C^/),N Glycine, interaction of alloxan and (Hartut and WooTToa), T jjj 


C, Group. 

<y«tO, Meaoxalic acid (+ HjO), brncine salt of (Hjlditch), T., 

Pjruric acid, brucine salt of (Hiloitch), T., 234. 

Acetone, electrochemistry of solutions in (Roshdrstw’Snsky and l.r.K :4 
T., 218fl ; P., 2M ; condensation of, in the [•resence of phosphoric a^'id iN <a -' 
T., 1249 ; P.,71. 

CiHaN Trimethylaiiiine, compound of, and cu[)rous thiocfaoate 'Liv.' 

F., 140. 

CiHsNs Mslonaniide, condensation of, with ethyl and methyl diethvImalGun 
(Bbmtrt), T., 020. 

C|H^ Trimethylamine, nitrite of (Rat and Raksbjt), T., 1473- P 
121 

Propylamine, nitrite of (Rat and Rakshit), P., 291. 

3 III 

CyHiONa Cjtnoaretamide, preparation of (Tholb ond Thorpe), T., 429 
CiH^N. ^•Triazoethylcarbamidc (Forsteb and Newman), T., 12*1 
P., 164. 

3 IV 

«C»HsO|SP Triraethyl a- and R-thiophosphates, preparation of (Enxm ae4 
WONIS), T., 713; P.,72. 


C, Group. 

CJB 4 O 1 Oxalacetic acid, brucine salt of (Hilditcr), T., 235. 

Crotonaldehyde, condensation of (Smxdlet), T., 1627 ; P., 208. 
C4H|0a Acetoaeetic aeid, brncine saJtof (Hilditcr), T., 234. 
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rouniLi INDEX. 


4 n-su 


•akHTidk dataetioB ud atiiutioii of iraoU quBtiUM of, in 

lA .*Si -a f - ”« : P • >«• 

■ ,i,ic »eid, hmeiiM hydtogon oalt of (Pickard RDd Kxxtos), T., «0. 
lA . L* II • Mid. ioflnoBOO of olfolrolytoo on the optical activity of, in aquoona 

'l^rtarto oold, ooln of (Hiuincn), T., 2J6 ; cupric aalta of [Fickeriro), 

ftf ■ P.a 7. 

M denrativeiof (Kwixs), T., 2052 ; P., 250. 

ttltaof {PvyAx), T., 2175. 

- »*v«l ftfetata, acetic acH. alcohol auil water, enuilibrium between 

u j.i.lodobotan« (Pickard and Kestor), T., M. 

in ElliTl atbvri ptvaical pmpcrlica of iniatuivs of sulphuric acid and 
. *•* • of tvor'^ of water in (Tvher), 1’., Hi. 

lln Trimetbylcatbinol, ciyoacopic ebullioscopic and aaaociation conatanU 
Vi/lT»IX»h T * *®' 

n ual ^ Usthylathylcarbinol, and thoir derivalivtat Pickard and Kentos), 

T i>. *>• 

I« a Botvlaminc, RaIU of (Hilditou), T., ’236 ; nitrile of (Riv and 
'^asRiTt, 2»1. 


4 III 

jn« Alloxan, interaction of, and glycine (Hi'RTi.EY and Woorri's), T., 
hy ■* P , 2 ; relation of, to triketohydrin.iene hydrate (RrHEUANN). T., 792 ; 

P . »7- 

iflo. i-Dibroniosuccinic acid, action of alipliaticaiiunca on (Kra.nklakd 
SRITB), P., 320 I action of bciijylaniine on (Krankland), T,, 1775; 
P.. 2W. 

Itihronioanccinic acids, configuration of tlieatcieoiaomeric (IIcKesxie), P., 150. 
JJI^l t(or 5 ) Cliloroinothylglyoialiiic, and its aiilu (Pyuan), T., 676; 

r. 91 . 

JDM- 4(01 .ipHydroxymctliylglyoialine, and its salts (Pymas), T., 673 ; 

f., 91. 

H-HiS 2 -TliioM(or .ll-aminomothylglyoxalinc, and its salts {PvMAR), 
072; P.. 91 

Dn(g Tetrametliylammonium hyponitrite, decoin2)Osition of, by heat 
'^r anJ Sen), T., 1466 ; P., 121. 

HuWfs Tctramethylamraonium nitrite, deconiirosition of, by heat (Ray 
« tdSl.a}. P., 4. 


4 IV 

h,oji,he, t rimercaridiethyltromonium nitrite (4- HjO) (RAt end 
B4MBIT), T., 1972; P.. 220. 


Cs Group. 

Hn I'.fi-Dimethylcyefoptopane (Ostlisg), P., 31i>. 

5 II 

3.0. l:2niketO'A*'CycZ^eDiene, absorption spectra of derivatives and 
of (PcRVW), Top 107. 

iHJI Pyridine, chlorine derivatives of (Sell), T.. 1679 ; P., 220 ; compound of 
«3jw benroate and (Bbadt), P., 94 ; nitrite of (Nkooi), T., 1264 ; P., 71 ; 
a^onitrite of (Neooi), T., 1600 ; P., 208. 
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» P|-«n 'oamru uiDjt£ 

Ac.toB.dicboxylU ..Id, bn..!., «lt of (riawt™, , '' 

3S: f:2^ "" 

?, Wi Rr«' ■^- ***' «> 

' ■')--i"«metbylgl 3 ro*.Hn.. „d iu .,u 

^„ir Piperidine, nitrite and cthonitrita of {Ntooij.T 159 .. 

Wil Wodopcnt.ne (PicKARi.Md Kxsyox) T 65 


if’.VT ■•■‘-'<■'■'1. i.,D», OU, 65. ■■• 

H.thyl«.pr<,pyl.arbinol. rnution of (Pickard .nd Ke.n, on p 

■it » . , J2^ 

r n ^ 

«-«-D>i=hloro.4.am.nopyridino (Sell), T., 1684 j'p * 

Olyo t.l ,ne 4(or 5).a.otic acid, «ud it. salt. (Py.,,: 

a ^ ®) M“hyl-5(or 4)^:hloronietl,vlirlvo,lK 

chlond. (Ewixs), T., 2056 ; P., 2.'>9. O 'glyoxalint, aoj j.^ 

WNjS OIyoxalin..4(or5).a.etothioan.ide(Pyi,A.v) t 

CaH|ONa *(0' *)'Mcthy|.5(or 4)bydroxvmethvliri ’ 

(Ewiks), T., 2055 ; P., 25». 

CANA 2.Thiol.4(or S)-Hiiocarbainidomothylg|y„,.|i„, ^ 

/;T'--^">ethylb«UD.y.onc (Fohrtkr aod vaxGu 5 x„,,t, 
OH n*?- ^•'l,‘'y'«bcino (Auxkk and WmsiAxs), T„ 8? 

*”241 ■ ® oxim. (FoRwxRand VAs’r.x,.,,,.,, ^ 

of, 11. «,u«,u. .olution ‘(G rern- *N/s«rHERLAXD),^T. An'' 

5 IV 

‘ (S*'-*-). T., 1682; P 

4,6-Diohloro-3hy<iroiypyridiiie (Seil), T., 1681: P.,221. 


Co Group. 

'•“v ®im" V’ l>n>mi»ed.rix.tiv„of,Pc..,. 

2318 ; P.’, fso. ’ <>f io<«»o derixatiTe. of (Pci;,, , V. 

^*^72? aboorption spectra of (Bait), T., W; 

C,HA ^.Tricyanopropane (Thole and Thorpe), T., 1689. 

VilitU Ghiorobenxonc, abMrption spwtrum of (Balt) T St.- P -> 
P., 7?.*'“" '''Fid. and in aolation (Pcrvis),’ T." Jll! 

‘^^fntio”. “ 
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KHurou nroEx. 


en-«Ui 


, of duKied ahup in, nwW tha inllaeiiaa of nuliuit 

lA Iinftui)i T.. 107# i P., 1S7 : coppat dariratiaa of 

aaotf '^1 p 

■■ ^„lliyU-pyrooe (Taol* aod Thokp* 1, T., S2#8. 
lA . liobnily af. ia aqueous aolutioua of its liTdiochloride (SiDO- 

■ H Wliaoos). T., Ili2; P.. 127 ;oouductiViiyau<lTBeoMtyof 

■**’ of tba hjrdtoohloritla oi (SiKowici; aud Wuii.os), T., 1118 ; 
•P**** boat oo a mijtura of banialJpliydfcyinohydrin and (Eviaurr 

F-. T 1752 : P-. 21* ! *dt» of (HiLmrcu), T., 438 ; oomiound 

. Z. «tkooitrit. of fSEOOl). T., 1601 ; P., 208. 

5.cy&nomfthylg1yox&Iinei, And their nXt» 
iWJi J P.. 275. 

(PTU^ h > 4).cyanoniethylglyoialiiie, and its aalta (Ewisa), T., 

P,M». 

AC>^» formAtion of (Tuole And TiiourRh T., 16S4 ; 

^ oTj"^ 

BA.*Sitefc*fiE acid, cupric aalti of (PirKERis<i\T., 175; I'., 7. 
uSc'irid, cupric aalu of (PicKEttiso). r.. 176; P . 7. 

« « 1 \Uihvl*4* 5*5 Aiuiuoothy lglyo»aUu« ‘«. nnd tliuir salt* 

T.. 2182 1 P., 275. 

J }■ Hcibyl-Sior i)-8-aniinoetliylglyoxaUiic, and its salts (Ewiss), 
r 2057 ! P.. 239. 

. V Usthvl.5(or fi-methylamittomstliylglyoxalinf, and its salts 
20M;P.. m • 

c«j i^.Iodobex*n« (Pickard and Kesyos), T., 6&. 

rgO d-Uatbylabutyloarbiuol, and its derivatives (Pu Kaun and KE.VVON), 
^ *T., M. 85. 

Udbrl a and tso ltutylcarUinols, rotation and ilcrivalives of (PiCKAKD and 
Surirog), T., 69, 85. 

d sod /.MethylrMbulylcarbinola, and tlicir derivatives (PlintARD and 
KisTOS), T., 60. • 

Ithjliaipropylctrbinol, roUtion of (l•|l■KARl) and Kknyo.v), P., 828. 

CJiJf Triathylamine, nitrite of (Rav aud Kakshit), P., 264; preparation 
tad sabliraation of (Nkooi), T., 1252 ; 1*., 71. 
fa Fiaicone hydrate, preparation of (Parky), T., 1170; P., 141. 


e HI 

C^iO^ Amiuolauronic acid, hydrochloride of, preparation of (WiIR), T., 

12:0. 

ww, f-Trinitrobenzene, additive comjiounds of phenols Aud phenolic 
«Uktfk irith (SUDBOROUGB and Bkaiu>), T., 212; P., 5. 

Picric Acid, colour and inolecular state of (Dkeai’ER), T., 2094 ; P.» 

244. 

2:3:4:6'TetrAiodoBailinc (BoyleI, T., 333. 

CbBAN, Dinitrodihydroxy benzenes, prcparalioD of salts of the (Shaw), 
t, R 

CAWA f-Trichloroaniline, preparation of (Orton and King), T., 1198- 
CMBr -B romomethylfurfuraldehyde, reactions of (Cooper and Kut- 
tau),T., 1193; P., 184 

C|H^)yCl fi-Chloro-S'methyi-A'pyroDe {Tuole and Thorpe), T., 2225. 
C|H^^ $-^5 itrophenol, colour change in, produced by sunlight (Barkis), 

CMM, 8*Glyoxaline.4(or bi-acrylic acid, and its salts (Barqxr and 
*»isa), T., 2489 ; P., 306. 
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SQ1-«V 


FOBMULA INDEX. 


N>l«i>Floiil(>iitmid«, ud iti MdiwB alt (Blum) f 

CiHJICI p-ObloranDilUe, etapooad tt, iriDi tatimny tridiorij. 

18*4 1 P.,m. “"^•llUrux 


C;HfO«R Imiil* of tricirbitlylie arid (Thou aad Taotm t i«u 
Phenothioxin, lynthMuof ilorintiTM of (HluoiTea u'ligl 
408; P.,44. 


CMfiM, l-MothTlglToxxIioe-l-, lud S-«cetic aeid«, u„i .i. 

(Pthah), T,. 2180. “«* I«fas, 

CAOA r.«-HyJroxyd-gIyoxoliii«-4for 5)-pro|>ionie acid (f.* 

1400. '•»»«), 


cAqjw, 


Hiatidino, tyntheiia aod r»«olutiou of, mto ita optically^ 
(PUA*), T., 1388, 1385 ; P., 92. 206 ; daltA of (Ewisa and PiinTy ^ 

nu i/... X, 0*1... V ....... ,1. b 1 ..In !{».. *nA *• *.. HE 


CiHuONi 4(or 5).Ethoxyiiie 
HAX), T., 678. 

C^iiONy Semicarbazone of 0 triazo-O raethj’lbutaq.y.oiu iKos,,,. 

VAN OxLDeKK.s), T., 241 ; P,. 19. ™ 

CaHiAN. uoButyl atloplianate (RsHFiir), T., 624 ; P.,73. 

C«HuNiS Thioiirmicarbaxoiie of IbQtAft v** 

and van Gxf.DEMKX), T., 241 ; P., Ji». 


thylglyoialine, and ita hydrogen ouUu’iJ^ 


iS’cafiu 


G»HuO|K Glucoaatnitie, pre^iaratioii of derivatirea of (Uvink UcXsf.,Li a^ 
Hynd), T., 260; P. 2d. * i M 

C,H,.03 Mannit oboric acid, and ila aalts (Fox and Gat'ot), T,, 167} p 
136. 


6 IV 

CaHiOiIyS 2:S:4:5.T«tiaiodobenzenaaulphonic acid, aalla of flloru t 
388 i P., 10. 

CAOiNCly Dicliloro-3(or 5) ln droxypicolinic acid (Sell), T., 1681 p 
221 . 

3:5*Dichloro ( liydroxypicoliuic acid J+ 2H/1) (Sell), T , K-j ;■ 
221 . 

8:5.Dicbloro.4.3minopicoiinic acid, (and + H,0) l.-iRLii f 
1683; P.,221. 

CaH.0|IyS 2;3-Di-iodobenzeocsulphunic acid, and ita aaita (Botle , 7 
332; P, 9. 

CaHA^a^ g-2-ThiolglyoxalinC'4-acrylic acid (Baeobb and Ewim;, T. 
2838 ; P, 305. 

C,H, 0 ,NSb m-Nitroplienylatibinic acid (MoitoAg and MirELETHwaif!, T, 
2295; P., 274. 

C,H, 0 aN,S y-Nitroauiline-o-aulphoiiic acid, and ita barium uIU (B'nu. 
T., 820. 

C^^O^N^Cl r-a-ChlorO'/S glyoA8line-4(or 6)-propionic acid (PTlli^ , T. 
1894; P., 92. 

e V 

CiHOsCU^S 2:3:4;5-TetraiodobeuzeDPaulphoiJv] chlorida (Botle, T. 

883 ; R, 10. 

CeHtOgClIaS 2:3-Di-iodobcnzene8ulplionyl chloride (Bovle), T., ^ 

R, 10. 

2:3-Di-iodo-5-nitrobeDzeue8ulphonio acid, and iU 
(Boylr), T., 330. 

2'Iodo-4-nitroben2eacsalplionic acid, potaMium salt (Uotii, 

CeHANIsS 4:6 DUodoaniltne-m-sulphoaic acid (Bovlk), T., 331. 
0 |UiP»NJS 2 Iodo-4-Ditroaniliae-o-aulphonic acid, and iti aalU (Both, 
T., 830. 
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fOKKiru IHDXX. 


7I-7IU 




0i Oroi]|>. 

• eMari n* wiJ bcoaiwi d«riT»tiTm>f(PiimYis). 

*"V ll>»: J*'* ***• •ptetn U todint darintim of (Ppsth). T.. 

7n 

ll<BioU BCid, *^*1 oompoaads of, with pjridioe and qoin^ilM 

fOjg .Mlilp•Ch!orotoltt^Il^»h•orpt^(ln »ii«ctr«of (Balt), T.,8M j P.,7S. 
nIT ,^l)ii»ithjlgtnt»eoni« anhydrido (Thoui and TaoRre), T., S2S6. 

anhydrida (TaoLiaod Thorpi), T., W26. 
lj),droiyJ:*-««J (Thole and ThorpeI, T, SaS*. 

(^Hjdroiy S •tkyl a PT''®"* (Thule and Tboepe), T., 2227. 

■ fl. w-M«thoaymethylpyromucic acid (Cooper and Nottall), T., 1102 ; 

and ^Tulnidine, compounds of. with aiitimouy trichloride IMatI 

I ; P. ,125- 

action of, on a dibromosuccinic acid (Feaxkland) T. 1775 • 
P. Vd ; salt* of (Hilditch), T., 237 ; nitrite of (Riv and D.irTA). T ’ 1475 i' 
P.til- 

tMA 3,4 Uik«to-l:l-diinethylcycfopentano (Blanc and Thorpe), T., 2012. 
l-M4thylcj«l!ppentan-4-one-2 carboEyIic acid (Hupp, and Peekim), 

!.l(4tlirb>'fop'alan-2 one-4-carboxylic acid (Hope and Perein), T., 774. 
C:H,^4 ar-Uinisthylglutaconic acid, and its ailvcr salt (Thole and Thorpe), 

fu-a Ethylglutaconic acid, and ita silver salt (Thole and Thorpe). T., 2226. 
C.H„Br 4 •Bpomo-l methyl-d'-e.iKfaheiene (Perkin). T.. 760. 
tH'.Br, l,2;4 Tribromo-l.tn«thylciR-/oheianc (Pkbkin), T., 761. 

C,H„P, •-ilethyladipio acid, and its silver salt (Haworth, Perein and 
WillACHl, T., 130. 

M Dimsthylglutaric acid, preparation of (Thole and Thorpe), T., 434. 
thrl niilenate, aodium derivative, condensation of, with ethyl citrmconate 
:HuMi, I’., 281. 


CMfi 

r 

I'sdt ; P‘, 125. 


B Ueihyletfaylsuccinic acid, ayntbssis and 
P, 44. 


reaoliition of (Inolis), T., 544 i 


C.HA Qoinic acid, cupric Mlta of (PlCKERiNo), T., 177; P., 7. 

CrH^Brs 1 Dibromo-l'metbylcyr/oliexane (Pjeukin), T., 761. 

* (of 5) rAminohutylglyoxaliiie, andiU picrate (Pvman), T., 2177 ; 
I’., 275. 

Cfi;f0 d-and /-Methyl-n-amyloarbinols, and their derivatives (PlCKAXDtnd 
hXNVOJi), T., 60, 61, 65, 

Tn«ihylcarbiuol (Davies and Kipping), T., 298. 

Propyliwpropylcarbiaol, rotation of (Pickard and Kenton), R, 324. 


7 III 

CH}0|N| 4-(>4no-2:5d ik etO'4-cyanQmethTl pjrrolid i ne (Thols and 
THuirE', T., 1687. 

C-Hj0*K| i-TrinUrotoluene, additive compounds of phenolic ethera with (SlZD- 
fcja.vaaand Beard), T., 215 ; P., 5. 

(Thule and 

^^ditoydelgali'pET*’ ®f iiitromethane and 6-nitraaaIicyI- 

*^*^B!L%)fT^l‘7l3^"^“98“' other, and its metallic salta 
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7 in-#II roBKinu niDcx. 

ot,wum w^i ^ 
CiH,<^ «^lilor^*!4-uKl I:Mi««tfcyl-»pyr«»«frwun»i'j,^^ 

•-CliloK>-J-«thyI-«-p jrone (Tbou •nd Tabtn), T., 3)lfy 
C 7 H 1 O 1 H 1 4(or5) 01y»iiliB«m»lbylBi»loiiie »«i4(l*T)lAl),T., iim 
C iHuONi 4(or 5 )-Olyo*»liB«-«thyl methyl k»toB»(PTJ<Aii). T jjj*. , 
27S. ’ 

CtHuO^, Ethyl ({lyoiiIiBi>-«(or 5).»cet»te, ead iU iiJU (Pm*,), y ^ 

4:«-Diketo-S raethyl ii-ethyltetrBhydrepyrimidiBe (Ewntrl T.Jji 

C|H|iO>Cl« «fl-DichIoro »'-»cBto»cetiii(AiriBX»od Wiiiiiaxs),T. ii 

4(or 6)-7-0*iniinobutylglyoi«liii«, end lie pineie (PriAji 

CiHiiOiN Oxime of I-methyleiKJ«penl»n-4 oBe-2-cirboxylic leU ,h„ 
>Bd PxKxix), T., 769. 

Oxime of l-methyIel^cf^>pentell-2-oIle-4^:erboxylie tcid (Hor« eed he 
K 1 S),T., 774. * 

• Oxime of epe/ehexenooe-t-cerboxylic acid^ melecular coefiiniTttiga j 
(Evxiiiirr), P., 2B5. 

CiHiiOiN Methylglucoaatnine, hydrochloride of (Ibti.ne, McXium ^ 
Hykb), T, 260 ; 1’.. 23. 

7 IV 

CrHtOtIgS Methyl 2;3.Ji io<lobon 2 enesulphoiiate (Bovli),T., 332 , p, n 
C|H|ONCI B.Chloro.o-anieidine (Orton and Kino), T., 1190, 

CiH,0,N«a 4(or 6)0 lyoxaliatmethylchlorpiDtlODtinide, 
of(PTilAH). T., 1401. 


C» Group. 

OHu o-Xyleiie. derivalivca of (Ciiosslry and Wrrn), T., 2311 : P, a;. 

(CEOBaLEV and Moriiei.i,), T., 234.6 ; P,, 307. 

C,Hi, l-Methylene-l-methylcyc/ohexane, preiiaration of (Perxis aini Ccn^ 
T.. Iil4. 

Octane, halogen deriratiYes of (PicKARi) and Kenyon), T., 69. 


8 U 


C^Oa Phthalic acid, briicinc aalU of (Pickard and Kenyon), T., 60. 

Coumaranone, preparation of derivatives of (Mkrhiman), T., 911 ; P., 10 !. 
CaHaOi Phenylglyoxylic acid, brucine salt of (HiLDITca), T., 235. 
yt.Methoxyaalicylaldehyde. occurrence of, in a species of t'k'.mcoie 
(GoOLDINo and Pei.ly), P., 23!>. 

CsHiCl f-e-Chloroethylbenzeno (Pickard and Kenyon), T., 71. 

CsHioP (i-Plienylraethylcarbiuol,and ils derivatives (PlcKARn and KE.tigx: 
T., 60. 


CsH»0s A*‘-Dihydro.o-toliiic acid (Perkin), T., 758. 

CgHisOs a/Sy-Trimethylglutaconic a a hydride (Thole aiidTnoBrE,,T.,'h!^ 
0 .HydEOxy- 3 : 4 : 5 .trimothyi-o-pyrone (Tholk and Tiiokebi, T., 2210. ^ 
w-E thoxy methyl fur fiira I dehyde (Cooker and Non all), T., 1197 : i..lh 
CaHigOi «.Ethoiyraethylpyroiuucic acid, and its silver salt (Coorl* “ 

Nctiall), T., 1198, 

CaHuOi Ditcetylta 
kiviir), P.. 316. 

aNt AcolaldehydophenylhydraEones, isoinerie (liAvrs and oiDo r, 

f., 2086 ; P., 268. 


lAAelsfi A**'.'. » r« 

ieV| Ditcetyltartaric acid, conductivity anJ diaaociation omDeaki^u 

Rivr- ' " 



niannji mix. 


sn-«ui 


aaid (PuciHl. T “ 




f J*Jl(^»4«Wi«t«»»-8-e»rfcii7He acid (Pbmin) T.. 7 
r? ‘cid (PiaaiN). T., 7a». 

%rii n *r*^** *“* Prnix). T., 531 ; P. . 57. ^ ^ 

‘'id (Chou and Pirkis), T.. 553 ; 

B 

uiiMlcc. ft*® Mad*"*^*®" crotonaldahjde (Sjikdlkt), T., 1831. 
mn julalhjlethylglutaric anhydride (Thoi* and Thorpes, T., 410. 

I j^^eoodenaationofcrotonaldehyde, and ita barium aalt(SMKDi.Ry),T.,16S2, 
Ifl »Vithyl-7-‘«l>J>*>“‘»®0“‘« acid, and its sodium a,k (Tbul* and 

T., sso«. 

1 n p.Bttue adl-tricar boxy lie acid (Hope and Pirkin), t., 774 ; P,, »5. 
, 3»!bylhal»“'ad**cicac*’®ay''a add (Hope and Pehki.s), T., 767 ; 
f.**- 

I.tp l and •M-Methyl-l-bromomethylenecyefcheiano, roiatorv iniwerof 
PcxEix and Pope), T., 1523. 

Idb nr- and (raiu l-Meehyley /uhaian-l-carboiylic acids (Chou and 
■ffaiini. T.. 558. 

.jiiunee, from condensation of crotonaldehyde (Smedlex), T., 1632. 

IJL di l-MsthyleycTohexan-S-ol l-carboiylic acid, preparation of (Cuoo 
3 Piaxix). T., 531. 

10, Methrl diethylmalonate,condensaiionof,witli maloiiaiuide(KKliEHT) 
T , 41». 

t geikylelhylglutaric acid (Thole and Thorpe), T., 410. 

(Jr, 4 8ronio.4.broinomethyl.l.m« thy Icvcfoheiane (Perkin and Popxl 
T !f23. 


[Jj « Octal Jeliyde, sodium hydrogen sulphite coinpound of (Pickarii and 
liErtOJ), T,, 66. 

^ ^d Metbyha-beiylcarbinol, andita derivatires (Pickard and KENY01t)i 

„0, d Methjl-T ethylpent.me.fly diol (Parry), T., 1171 ; P., 14], 

8 III 

,0J( 5Nitro.3 aldehydosalicylic acid (Remprv) T., 286 ; P., 21. 
XitroSaldebydosalicylie acid (Rk«frv), T., 287 • P 21 
AN, • S-Dinitroa hydroxystyrene (Remfrv), T., 286 ; P,, 21. 

AN, 2;5pinitro.l.acetylamino.3 triaropIieiiol‘(MELDOLA and Ki nt- 
td), Ti, iS. 

ON Bensaldehydecyanobydrin. action of heat on a mixture of and 
uuhoeltvERESTand McCombie), T., 1752 ; P., 218. 

AN •-Nitro-o., m- and p-hydroiyatyrene (Remfrv), T., 286 ; P., 21. 
ABp 6 Bromo-6 hydroxy-ia-toIaic acid (Moir), P., 227. 
mT (Moroan and Clat- 

OMt Jiminitro-o-iylene (Cros.sley and Wren), T., 2343 ; P., 30*7. 
t^ail o-e-xylsne (Ceomley and Morrell), T., 2349. 
^.^:5.DiLitro-p.tolylmethylnitro8oamine (Mohoan and Clayton), 

W 5.Chloroai,.xylenol, preparation of (Orton and Ktso), T., 1191. 
ft* 5Sitro.o-xyIene (Ceobsley and Wren), T., 2312 ; P,, 307, 

p *55 ’j**"™***‘’“ ®*’ “ solvents (PATTiBaoM and 
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4:5-Dibroino-l-methyl<i^/i)hn»n«-2 car boxy lie acid (Pixxis,^ y |i^ 
<<. 3 : 4 -Dihromo l-m«thylcye/ehei»n«-3-c»rboxylic acid (LirtaadPuta 
T., 623. 


fed-, and 64-Dinitro-»l-x^UdlBaf3tSloi«^ 

8;4{6:«)-. aiid S:8-Dinitro^^4-xylS<li»• (Ommlit aad Ifa aa^.. f _ 

C^BfOiM 0-Nitro-a-2;6-ttiliydroxyphaaytatliaBa(SiiirxTi T 

CfiufiV, a'AminO’a'phenylaeetamide, and ita atbyl bydiaM' 
(CUBM and FBanew), T., 820 ; P.. 22. 

»-CyaB0-2:« ■iikato 4:4 diniathylpiperidina (THou^jy,^ 

(mHuOiBPi 2:6 Dibromo-l-inathyl-A*.fyf/ehexn)e-2.carboxilic a^.i^ 

BIS), T., 75B. 

CJSjgOaMt Diinathylmalonylmaloiiamide (RxBFay), T., 616. 

CiBuHCl d-Chloro-m-xylidine (Oktos and Kisc), T., 1188. 

Ethyl l-niithylgIyoxaline-4.aeatata, and its pietats (rrau 

4:8.Diketo.2 niethyl-5.propyltetrahydropyriinidin« (Riant, y ^ 
. CsHf^iBrj l:6.Dibramo.l.niethylcyc/«hexane.2<arboxylic acidli*,^ 

Irniis-3;4. and l:4-Uibrom«.l.nietliylfj«/ohexane.2.ctrboiyIjc ,514 
BIS), T., 760, 760. 

(Pxaxisj, T..:ii 
i (UrtsodPiittr 

/7*8-4-Dibromo-l-methy Icyc/oliexane-t'Carboxylic acid (Ciiot’siHl Piixa 
T., 636. 

C^upjK flO-Methylalhylglutarimide. and iu silrtr salt (Tauu ■ 
TboBPK), T., 439. 

CtHiaOiBr Irans-4.Broinol methylej(e7nhexaDe.2carbi>xvlic acil Pa 
KIS), T., 760. 

8-Bromo l-methylcyci<)hexane.2 carboxylic acid (Pxiikis), T., TM. 

d.3-Hromo l in«thylcj«7ohexane.4.carboxylic acid (Cuof andl’tuii { 
634. 

CiHuOiNi Semicatbazone of l incl by IrycTopent an-t-onc-i^iibaiij 
acid (Hops and PKUKts),T., 769. 

Samicarbazone of l.mothyloyc/opentan-'d ono t carboxylic acid Bt* 
and Pirkis), T., 775. 

CtHijO.Cl Kthyl (f-cbloroauccinate (McKrxzif. and Birbow), T., 1411 

CiHuCltBr d.4-Cbloro l nictliyl-4-clilorobromomBthy!fyffohciio» hi 
KIS and Port), T., 1528. 

CsHiiOoN, Dioxiine of 3:4-diketo l:l:2.trimcthylcyr/openttne iitt*«B 
Tkobi’E), T., 2012. 

8 IV 

CsHsOjNCl p-Ch loro-»nitro8tyrene (Rkmfby), T., 286 ; P.,21. 

C|H|0|I|S Ethyl 2;3.di.iodobcuzene8nlphonato (BotlbI, T., 353; P .1 

CiHisONCl O-Chloro-o-andp-pheiietidine (Orton and Kino), T.. 11» 

C» Group. 

C}Hii M-Methyl-S-ethylidcneiryc/ohexane (Haworth, Pbrkis aai 
lach), T., 127. 

C,H» Nonane, •y halogen derivaiiTcs of (PirKARi) and Kbsyun), T., .1 

9 n 

C,H,0, Triketohydrindene hydrate (Rithemann), T, 1306. U« ^ 
163 , 210; absorption Apoctra of. and of its derifatircs (Ptl*'i«;. ! • 

P., 242 ; relation to alloxan (Kvheiiann), T., 792 ; P., 97. 
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rmmji index . 


911 


ves of (Plc'ltAHU 


acid 


6W JL,' T.. UM ; rf «»ppar hanaarta and (Biadt), P., 94: aalta 

^ P, 148. 

aA B«»*J**®*‘‘* hnidna aalt of (HanncH), T.. 2 SJl 
S i^j-lPTraTie aoid. bnieinaaaJtof(HiiDrroH), T.. 2 S.S. 
(•^'((snyriatiaiBie acid {SalwatX T., «». 

"J^^Catfinic aoida, aynthaaia of dariraliTas of (Mii.DBrii), T., lyiJ; 
*^y,J 14 . 

,,a. rf^Bi4*!or5>-glyoxalinel proj.ionitrilt, aalla of (Piman). T., *77. 
^Varatraldehyde, deriratiTM of (Peukin. Rosr.Krs and Robiktox), 

,g J o Varatric acid (Pbrkix, Rdiierts and Kobixsos), P., 67. 
*^^‘,,„,y. 3 :« diniethyl a-pyronc (Tholk and Tnonr*), T., 22S4. 

CJ.Q da Cbloropropylbeniene (PiCKABK and Kexvox), T., 71. 

aCblorn-* (Obtox and Kixu), T., 1189. 

rBJ) pkanylethylcarbinol (Davie.< and KlfPisn), T., -.'SS. 
j:. d and I Phanylathylcarbinols, rotation and dariralive: 
iad Kaxsox), T., 58, «0, 71. 

5 Mathoiy m-tolnic ao id (Mrldri m', T., 1718. 
r RJl 3 t.Diketo-l:l:2-trimetliylri/('7opentane.6(or 2)-carI>ox vl ic 
and Tiiorpb). T., 2011 . 

CJ J Dimethyl ptoluidiiio, abtoiption spoclra of tho nilratiou producU of 
'^jJoaSAX and Clattox), T.. 1941 ; P, 233. 

tI J. dr Uittfior S) *Iyoaalin«]|iropylainine, and its ailu (PvxA.x). T.. 
1173; P', 376. 

f H 0 il -3 Aeet,rl l inethyl'4*xn/c7oh«xeno (Haworth, Pirkix and Wat- 
UCB), t, 129. 

(^,,0, 1 llalliyltir/olieaylidane-4 acnlic acid, molecular configuration of 
’SviuutaT), P., 286; optically active dcrivatins of (Pkrxix and PoPR), 
r. 1510; P., 212. 

2 1 Mtlbrlrjp-fofioxylideuc-l aoetic acid, rotatory |K)wcr of (Prrkix and 
Port!. T., 1625. 

WA Ethyl 1 ■ mcthylcycfopentan l onc 'i cirlioiylnle (Hopi and PiR- 
iix), T., 739. 

Ilhy! l nielhylcyc7opentan-2-one 4 carliORylntc (Hope and Prrkix), 
T . 775. 

C3,,0. Ethyl c itraconafe, condensation of, with ethyl sodionialonato (Hope) 
251. 

tJiJ> M2.T riiDetliylf^fohcxaQ*3-oiie (Chos.si.ky and Renotk), T., 1110. 
AlcoLol, and iu phthalate from oxidation of cuinidiene (HKNidERsos and fiimiER- 
uxo), T., 1549 ; W, 212, 

C|Hm0j Saintnnce, from oxidation of campliene (H KNhP.iiso.v and SuTJiXRLANDl 
t, IMS: P., 212 . 

C«BmO| l-Acelyl-S-methylhcxoic acid, and it* silTer salt (Crossi.ry and 

Hmcf), T., 1111. 

l inethylcyc/op«ntan-4'ol-2-('arboxylate (IlnpK and Perkin), 
T. , i j 0. ' 

Wi^i^Kthyl dictbylmalonate, condensation of, with rnalonamide (Remfrt), 

C^aO. •a'Dipropionin (Alpkkk and Weizmann), T., 86, 

WaO Trimethylcycfohoianol (Cbossi.et and Rexouf), T., 1108. 
M:lTrimethylcyc7oheKan-3-o] (C'bo.«.sley and Rk.vot'F), T., 1109. 

U'.A l M«tliyl.3 «-hydroiyethylcyc7oheinn-3-ol (Haworth, Perkix and 

WAiiAca), T., 128. 
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9 It -9 III 


rORMCLA INDEX. 


CiHsO 1/ >letli}’l o-iialitjrloibiuol, uJ lU <l«rii'>tir« 

K».* vo.vi, T., V), 70. 


>. ud ^£th vl-n hiij'lof kioaia, *oil tbciiderivitiTM'Patik 1 
T., «0, «1.' 

rt-AmyiiMprrii^yii'if kttiol, rotation of rPiciCAKi; &ud Ke.vy'..^ 


9 lit 

CaHAN, iJoununn-S ^liazo S OX iClavion), 

CtH,0,K, >’ I tf o-tS-a rn i nocori rn ar i n fCLATlu-H), P., 245. 

C»HtON •ilfy.i r ox y ijui noli ut, alr»rjrptioii >j>«;ctra of (DuHa^r. »i. i 
CiHtO^N 1:3 Dik*tohyjriii l«iniii« Rl'HEVA.vn), T., Uii*, \- ^ 

C|HtO|C^ Ch lorol.'i nuani ic aoi-ls, iviineric ? James;, T. , j- . , 

C^ 70 >N « N i tf u-2 hy li rox y 3 a ar box ysly reu^ (liXMf ky , T 
CiHtOtN N i t romy rinticin ic ari'l, orientation of the nilro -/r 

T. , WU ; P. , '.iO- ' " 

C.H.O,K. tf 3 I)initro-4 meth*>xy Ntyri-ne (Kkmfhy), T., •.9>: p 
C,H,0,N. a a j -Tr i rii tf 0 4 |>ro|iion V lam in opheijol ^ 

EEN), T, M41. ■ ' * 

CaH^ON iJihy-lrooinnftmenylcarbnnide ' 07 -Af«y/rMy/ j 
ami SioTfEn), T , 1337 ; 1’ 20*i. ’ * 

CiHaOaN] Kthyl tricvniioi.<i->hiitTrate iThoI K ami Tnxh.hx , 1 i{9, 

C,fl,0,K, /) N’ itr'/knizylidtii'-.d trisx*>ethvlEiiiiite i ■ v.. 

MAS), T., li!80i 1',, 104. 

C,H,0.C1 .M ethvl ^J)ll *• ny Ii lor<i I'-et ate (MiKenzii: aij‘i }W> > 4 
1917. 

CaUttOtN .Methyl aiihyilr«>.;otafninc-vnitro-/A tylu»te jHukk x: ; j. . 
jjo.v, T., 2125. 

CaHyOsN Aminoinyrinlicinii: aeiJ (Sai.waY\ T,, 268, 

CvH.OhN, 3:5 Triintro-a-liy Jroxy 4 iiittlioxy-a-pheiiyl.'thif,. 

T., 285: 1’., 21. 

CtHigONt Henzovl fl-lriazoeihylamine iFoKsTRB and Newm^s ] 

I*.. 154. 

a;3-Hi8[4{or 5)-glyoxali nel propionic acid, and ii* : . •» • 
(Pyman), T., 21T8. 

CiH.ANy Di imide of fl^d Hiiet li y 1 j►roI^ane•(^«■y7•t et rac a f i<o 1 5 ! j- : 
(Thulr and Thohi k). T., 436. 

3-Cyaiio-2:6 ili k olo-4:4-«l i meth y I piparidi ne-5 car ho ly 1 ic 4-;l, i: ; > 
sails (Thoi.k and Thorpk), T., 432. 

CvHiuOgKi 2;3:6-Triuitrodimethyl7<-toluidine iml < > ? 

1942 ; I’. 233. 

C*HuON Hydroxyhydriiidaiiiine, jutd its salts (Pope and lirAi ' T 
l\, 259. 

C^HijON* 5-rhenvl-^-triazoethy Icarbamidc (Kuksteu and Ntwaiv 
1281'; V., 154.' 

C,H,.0,N Damasceuinic acid, synthesis of (Ewins), P., 277. 

CfHnOiNi 3-CyanO'2:6-dikoto-4:4-dimethyIpiperidint-5 carhoi tli: .l« 

and ita sodium salt (Thule and Th<.>kpk), T., 431. 

CgHiiOgN (fi-3;4'r)ibvdroiy phenvUlanine (Funk), T., 557 ; P., r6 

C.a.,0.N Imide of fl/3-dimetliylpropane-aa77-tetracarboxylic * : 

(Thole and Thokpk), T., 433. 

c,HuOeC;, Trichlorotriacctin (Alpkrn and Weizmann), T , 84. 

CJiuO,N, 2:4:6:2';4':5':6'-Heptahydroxy-5 ro©thy leneamino-4:5;4 i ^ 

tetrahydro'4:4' dipyrimidyI {+ H,0} (Hurtlbt and Wourros , T .■»* 
P.,2. 



roRiiCLA txntx. 


Bin 91V 


cjM 

. li- 
ft *=■•- 

t ; i- ' 

CJAX. 


cJ 

aA-f. 


PIj.btI * iFoisrui! jind Xswn*-!!, 

.' f . !i‘- 

ti of M-<iiiu«lhj'hirop>nr„'y-).tf lr»c»rl' 

I j, »iiJ iu lolti (Thole »n<l TiuiiifE\ T.. 43.'. 

^ ^ j mjtlioi iC' ‘H ee »iia Fki\, isi, T , J2S, 

« Y»flO 5-carb«myI-4:4-Jimflhyl-2-i.iptriiion.., »n.i it« plaiini 

.< Trt..4E 

4 («lhEl*tbylnialv.nylmaK)natiki.!e (KuMrnv, 1 *. Pifi, 

... T 1 oialoo i iHi J E I KBiirnv', T. . 619. 
nifoL' ImelbylmalonaniiJf Kehuii!. T., 617. 

K'hrl 2:5 6iketo.3-oar!*a(ny I iiieth y Ip vrrolt.iiii,' 3 aarboiv). 

.."t', 1679. 

y.niJo ..f 2:»:6:2:4:5':6'. hoi. tahy, Iron r.inrllivl<.iii.amiii(.- 
■.,! r.Si y J.'O 4:4'-aipyri!niay 1 .IIiku.ev ai..l W'.iorinv), T., 


u (jfl , hi-.ro 6 CO loiailK 1<411|..S aiol Kin.:(, T., 1 1 -9 
rV 'oCl ' b l-ro! I iiinl tiylcycfobairiionf ;('Koa«i e.\ nna Ki c.o r T. , i loii. 
a 0 'll K . : Ht lioiv >n.m?thoxy|.heuylethyl,imiiio..yi, ill, livii-.ililoriar 

ar . T,.'4l5l r.. F2. 

, 0 |Br : 4oa i-I -M 1 1 liyl' i.cf'hr xy . ill <■ li(‘■4 a. ia (rKKKi.s' 

IJ i ii . T , 1524, 

EH ON, tii'vl 2 iniino-S.-arbaniylmethyl |.vn,.ii.i,,„,..3 ^-arhoivl 

U iLI II, 1 i H.'BI'E , T., 1635. 

fj) OSl I'bfci Im'thylelhylailicol .Kin is.. ..n.l Il,», kk..i:i.,, T,, U| ; 

CH ON, 4 6 lull etii.5 f 1 liyl 2 propy Iteiniliyar.ipvi 1 in j . 1 1 II |. (Ubmekv, 

LH 0 Br « aua d (■llilTomo .7 . ,311.1 /-mctliyl ;,7..1i,.syl l aci iic 
^ 1 * ii i'tmia atiii I’lii'E), T., li.l.'i. 

r g O.N OiiiiK .a ./ 3.ac< lyl 1 inethy I A-' (■.AV-.lici.-iif IImvoi;iii, I’i-iikin 
i: j ’atii *■ H . T. 12.3. 

CiHOiN, d i::»oi«lnif 4ior ptopi..l,.l :ii n.-, .in.l ll^MlI. illaiu.Eii ami 
• a V. r, 2240; 1'., 305. 

CJl,|0|Br Kiliyl 1 bri)rao l.mctIiyl.';;ffoponi.3ii..-2 i-.ii li,.vyl.iir. (IlnnE 
i ,'l I’ti.ai'. , T., 771. 

1 n. 1 in.'llivl-ocMii'iyl 1 ncotic .y.'ia. proiArnti.iM .1 I’iukin ami 

Or. 1'., i.'.ia, 

f.,H ON 1 I '2 Tri ini' I liyIcy./olinnii.3-uii...n iiiii. (I'ln.s.si F,4 ami Kkmh k), 
7 . '. i ; 0 

3vH O.N B .4 cc I y ! i met h y 1 he xoic an:il oxiinn iriinast.F.v atnl Renoi'E), 


5.H O N i.];i..-ii4r4Unide IIrvine ami llvshi. T., 166; 1’. , 9, 


9 IV 

^MNCl d i-'h lor<K luiiamidp.s, i»onH'ri(M.I.VMF.>), 

O.NCI fi Chlnr<»«c« iOrt>*\ iiti<i Kim.), T., 1190. 

P r<'!ucj]€'fl Iriazoethylsiiljilniijainiflc Foic.-ai kh and New- 
WN . T.. il'-O; 1’.. ir»i. 

-yH ;0;CljBp / 4 L’li 1 0 F o- 1 • Til ft t L y lf2/*7oli ft I V 1 - 1 I ' li ) < 1 1 < I i . I' t J h) o a ft t j T acid 
t rf.KIN arid Pni'K . T , 1.VJ7. 

-ftH ^ONCI ^ li I'lfot ci in et h y kvf/cEhftXftnonft ox i rii (( Kf»sj<i.KY junl Rknovp), 

* • t\'>i . 

.0;H,S Krgothioneiiip, constitution of (liARi.Ki: and Kwisk). T., 2336: 
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9 lV-10 II 


FOBMCLA INDEX. 


C>H|,ONG Nitroiochloride ol 1:1 methyl. 3-«thylid( ■ 

(Hawobth, PltKis md T., 127. ~ ’'‘-'lit, 

C,H,,OCIBr a Bromo « aouovlcblori'J*: H'yt'Woi.ni anj VVt • 

lS77;r., 211. ' ' 


Ci„ Group. 

1 .''J' I> th y 1< .T a i fHEM>ciL>>o> aii'l I5<»rr. , 'j 

217. ' - ..i 

Bur n y U It »•, oxi-i.Ui jii oF. m-i jt-i with cfir-iin vi < ! ’ ,r; • if 

all'! Mji/J. HUM'S , T. , I'**? ; J' . 

Bamphiii*-, • oiixtituiiMri .>f aa.i HKfl.iiho.s , T,_ • ^ • 

Oliiiati'ilt of (l(KSi»tl'.^'iS a;ji| .SmmKUI.AMi , *1'., ISil ; 1‘. MJ' .-V 

A‘* M« iitlia'li<-iiy IIksi.kk-ms vu^l Bovii . T., tiUI! ; 1’., .’Tr. 
cw- and I rang - .-M «-n I had idii** • JVkkin , T., TSl ; I’., Ii;, 
.ML'iitliadiou.' {I’Ki.KiS . T . 7:.7 ; I'., 'Jtr 
^**^’'■0 ^1 *:ft t hadi-: ;i'd I'KUKiv -, 'I' , 7;;r ; 1',, y5. 

^**^’'1.0 M»ritha'li*'n-- I'KiKis-, T.. 7 Im ; 1’., 1'.'. 

/i/- and '/ .M ••nlh.nli-ii‘% 'Willi' -is i.(, .md th- diliyilK^.’ • , , 

litter <lfA"'*klH, and WaM.V’ u . T., I'eid. !:;<>; I’., l '* 

rf- and -M . n t had i' IP* f/i Kh and I’kkmn . 1'., i2.; ; • 

r/-A^ ' M n t had p* IP* i* 'H'lr n.d I’ritMNh T , MdT ; i' , r.7. 

Bd UicthyKrAdieiiiii.- .llKM'Ki>oN and IhiU* , T., .iln. , r 

10 11 

C„H,0 . N.|. htlp>j, . Iil'.riiiatj«>ii wf Ki>';\ I'.. '.iOiJ. 

C„H,0, fl M' thyl' oiifiiariii ri xvi-.\ , iv, 

CjnH^O^ Ii*‘ii2oyl|»yrnvii; ani'l. I'nniiut '^dt ‘«f (IIii.M pm , T.. 
i-Mi^tlioxy d fnethylplithali' inhydi id<- iMki.UI;! M . T,, i;!.i 
d M'ttho.xy .'' in»* t It y lp}i t hi»1 1C anhydride M , T., 17.'! 

Sco|iolrttin, coit.'»hlnti!)n III' ^MuiiKh ), I'., lni:j ; I'., ll'.u 
Cj'iHkO? < ’o 0 h (* n i 1 ! ic acid, NVnlln-is ..f d* rivativr.N <if m ; 

I*.. 2ld, 

CjnHtiN a d N'a |»h I liy 1.1III i nc, .vili.s of iHimumh , T , L'.i'i !•;;.» : 

of derivative.^ of ;Lk SrKtj: .^27 ; I’.. lOI. 

*i-M cth y 1 11 n i n (il I IP* ‘fn-.ift’ilin- . iiii*i lianiMn of the Hyulhesii ! si- r 

KvaNh', I 3;U ; 4-5. 

ChjHiuOj d ^ Octyl acetate .l’i< kaiui and Kk.nvus'. T., >7^. 

CinHioOa n zoy I pritpitui a** i<i, Itru* iiie >all of ( Hii.ni p m . T.. 
Uenzylpyruvic acid^ hnicint* .salt of i.Hii i-ir* h), 1'., 237'. 
fi-Methuxy-d inethyl phlhalide : Mki.I'RImI, T.. Kid. 

3-Mflthuxyd> me t hy Iplit lialiile (MkU'Ki .m:, T., 172U. 

CtnHjoOi Methyl 3;4 d ihyd i wsyci n namate (IVuvEU and KumKKson , 
Ktliyl 3- and 5 aldehyiiosalicylati'd (Kemh.v,. T . 2S8 : I’ , 21, 
Lactone of 2: 1 d I h Yii rox v-5-iiiet li It X v d-plivn V I propion ic acid V • ■ 
T., 1017 ; 1’., no.' 

CinHinOf 2:4-D i h vd rox v-.'i-jii ft Ipi X v.*i u namir acid tMonuit. T ' 

P., 110. 

5-Me t ho.x y-«3-nic t II vl pli t Ij a I ic acid T., 1718. 

S-Motlm xy-.'i-inethy 1 plit lia lie acid ; MEi.intr.M T.. 1720. 

CiqHi^O Phenyl Jjiypropyl ketouc, pri*[>aratiou and propertie.t nt 'LAf« > 
and STJ.ynK'. T.. 3382 ; P., 239. 

C,eH„0, Methvl 5-mvthoxy-m-toluate (^lEr.DKUM), T., 171t>. 
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1011 


. , . nii,v4roxy &-tu««lio«jr a I'htiiTlproiHoiiit ,ci4 i v 11,0) 

il r 

trimclhyl «thfr, tctum of inUit? *chl uu 

^ * > •liaitf'li’* ' «lher. •cliou of minv *cui on JIaj.i.in,;', T.. 15®2; 

. \ ,u .'f t h vlsndoU. aiul it* sa'u ,Kwis>‘, T,. 'JTO . 1*,, J0. 

. - - -r iutiumr, it!k*rj-lioii of lirnvatjvca of (LANkMiHAK 

■ :.;.i . I., ir^'5: r., 2:4. 

.3 . -Iiat.. vt*’. ff»iii l‘rMjiio.v.c4uij'htuilAiiic ik. -A HrM'i'nn‘'S *nti 

, i'. 

_ I I-diicetK* auhy.lrule \Thoi.k 4i;d TitoHrt’. T., 446, 

V-. ) n;.yl;i:liy‘iror«»or.iiKar?'Oxyhc i'iuw.^ikt inJ 

* , ;■ 

, ^ a -lfriv4llv«s of (MAk>H». r., 

, ,f ami 1 * 1 - 1 . Kis'. I’., Irto. 

. y 'I'? (Hksi»kh-v.s Riul Si: rut HI asi> , T , 1 M 6 ; i' , 2 H. 

’.•uj-t hy I A*-' y' /<’he xeU'- J e.ir I'oi y laif ^Tiukin . T.. 7!»4. 

' - : h r . A' <*v- /• hr xr ue li.iK y 1 ai «• ' 1‘niwiN . T , 7;>f. . T,. yji. 

*: 5 . \ methyl he*, uf 3 > arh.. \ v Ui.- (),i kk ati.l TrHKish 

: ; Iiy! A* y'lVhexene I . * t h-.x y Ut r (« H..r ami i’r.HKls), T.. 

: I.;!* le A ' i .1, aiui ila lUlt* I(km.KK-.»S atol .<i | HKKJ A Mi), T. , ]h4S ; 


r ,ii .0 H 1 ' vcAni plu ii Aluc 4i iii (IIkmikilshv aioI Si riiKiii aS’ii\ T., 


. i 

)’ :li.2‘ 






,.H ,0. 

ay 

dim- ihyljjlutaroiiaif .Tiioik 

and Tmmi 

I’K', 

T . 

2203. 

k 

:: ? ''f d 1 

.yl > hydroiy- N..|.rot.yladi}.K 

■H i>\ (pKKk' 

S). ' 

758 

. H 

I 1 ,1 

.t- eli-' acid, and it' T hoik 

and TlJ"m*Kb 

T., 

0,5. 

1 

id. 

•Vl.t!l<'>iSof(K..Ml l’A!, T,,'.”.' ; .lll.AN, AIi.iTlI 

'lU'Ei. r 

. 2010 


5.'- ; sa.t- vf 

Mil MIX It), T., 2'b:. 




H.O 

. -.r.d.'.M. 

> A^ Ii-M en 1 hruoh ' d’lKKIN'. T. 

. 7r.l : V 

1*0 



.* \{ 

a;.: rifr.oli" 

■ PkhKiv), T., 7r>6 ; V . 





i v« 

1 ’..■ii 'l'H 

. PekkisI. T-. 736. p.. 2 :.. 





i‘ M 

<• I'l l ii r li o i ^ 

. Pehkim. T . 740 ; P.. '.•!* 





1 . * • 

, A’ Men 

thrnol.Sj Li KK .itid rr.i’.Kis , T., 

r.2r. p , 

r»7 




I'A* Mmi 

.i l‘ 

th^iiOp^', sviitlii'si>» <»f (H AAV(>i:i')i 

Pekkin 

and 

W.At 

lATH) 

'■ A ' r 

' ni h e Jiol 

5) and Pehki.s), T , f,37 ; P 

. To . 




H,0, 

i:t!;vl ./.I 

met hyJ'-yrMi.'Xaii 3 ol l carhox 

y 1 a t r ( 

Hor 

am 

1 I’F.K- 


M' ; y .ry > :i r i a 3 o j'ropio nic aci J, ami its silver sail i liAWoitrH 
: !>.k;s, ^'.A Wu.i.AvH), T., 126. 

H .BTi i H 1 1 1 h y X o II c 'li broiniilo (Hkniikihmin ainl flwviM, T., 

y MfniliPijo -hiTorniiie (Hkviiklson ami . T., 2 l»ii ; 1*,. 277. 

H ,0 !*'■ - t by I'^Wohexaii 5 «il (Heshkil-oiS .-iri'l Hovn'.. T.. 2162 ; I*., 277. 

H^O; I i M-t jiyl-.5 a-hy'lroTvj«/»prfijivln/'e/oli<'XRii :i ol (Uawhhth, I’er- 
* s kll 1 W AI I.A- H , T., 132 

f,'! ■' '''* oct y Ir arbii) oI,wi-l its dt-rivalivi's I’m kaki» and Kknydn), 

' i:-iT.i*i[,,„pylcarbniol. rotation of .I’ickako ami Kenyos), I’., 324. 

6 Mftbyl.y.propylhexane-fiy-diol rARftyi. T,, 1171 ; I*., 141. 
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10 in 

d Teir»fjitfODaphlbal«B«. t^napoundf of pt*c [j 
§/jh'jLv;H *iA l5i:AHb‘, T., 213; K, 5. 

C,»H,0,N, «T rinitronaphthfticne, a>l4itive compoaodi of 

Jkikoi.oH itj'i liKAkb,, T., 213 ; V., V. ‘ “ * " - i 

CxS^O.H Si s ro 8 nj etl»y I<:ou ijiariti {(‘i.attom), P., 248, 

CioHtOiN Klh V 1 ry T., 289 

Ci-H,0,K* fl Tr;azo»*t h vl j>li l h al i mitle 'Foiiwiin and » 

I'., Ii4. ‘ ■ ' '■» 

C,,H-0:N, A^M,tyl d envatitft of 2;r>-'U?iitro-4 acelylaf:ii;;,^ ; 

MkJ.i.-oi.A aij'i Kfviznvi, T., 43. 

C,,H.0N t;Mrt!ioxy'{tiiiiolii)--, af--.»rptiuii sj^ctrurn >J ^ 

C|,,H,0iN Kl fi >■ i 1 fi a! I 1 ••■j I i :ri'; {LAkWoliTH aiid S : Ei:- . ; 

C^HvO^H w N i t r.. ;> a-«r -'ly -tl V . -u** i llKMKkY T., ‘i-*') . i’, 

I o'lomo •■>n J jI'kiikI'* Ufl KoHis-^iiN ), T., 7‘‘3, 

Ci,H.0,N K t ii vl 3 ;. i t fo-S aid*;!, vdoitilicyl ate i Kltityhy , '[ . 

p M 1 1« i>x v|»li -Ji rlh V dan tain . Ci.AitKE and Ffi v,\ ■ 

C„HpO*N, a O X a iy l<i fii in '• a pli«; n V I a« e tanndd (<‘l.AkK>. i- • y. 

T.. 321. ' ' ‘ ' 

CioHiiON, ^ Kydrindorii- •.•imirarf- i/ofM- (TiH-RkR •, I’., 12/ 

CivHi,0,CI Kiijyl / pli4*nyl-:nl..r-.a-'-t.it>.* M<Kev-'Ie and lU;, 

Ci(»H|iO;>N| 3:1 5 d . Itid 3:5 (nrut r-- i'-'*io-'-4-iy lididft .I’j:' «■-: rv »• ;)(, 
nEt.f-', T., 23.V). 

4:5-, «ijd 5:d I> ill i I r •».t I « t o (/ .‘I x y I i d i d-* {* 'h*'H>i.Ey .and Moi.KPj t , T 
CioHi -0|N.. a f'it rhoiM.'t lio-xya rii i :i'i a I'h*? iiy ! A or I ami ie ' Li/.o; ^ ^ 

l.H), T. , 3:^2 

C.nHuOiN, Ili iuiid*- of i^fl niclhy 1* l )i y 1 propane aayy ir ! r» • i • |. 

aci'l, and ili wilwr vut Thoi k and ■rn*'knK), T,, 412. 

,Vi t ro_«alI A midr l r i me- 1 b v 1 et her 1 llAUf)IN0', T , r>:' 
C.„H„0,N, S-Cyan 0.2:8 ■! i k •• t«» I tn •• t li y l•4•ct liy ! j»i perid i n r 5 , » ; • , 
amido iTiini.e and Th<*kkp:'. T . 139. 

CioHi^OjNj dnbslanc**, iV-iin condmi-atioa of iiK.-lbyl tlbyl kry.i;.: . 

Hiid stKli'M^yanoftorii.r r {Ison-*:, T. , .'iH ; P.. 48. 

C,oHuO:N* Di i til i n<) «1 i 1 m id‘3 ‘d ^^d-nirt by let by Ipro [lan • 0377 : - • • i .• . 
oxvlic acid, and its pUtinK.bJoride .iii-'f.K and Tuohi'K), T.. Ill 
C-f m I no-3-cyano 5 carbainyj 4 met byl t e t by l•2•pi paridi fi* Tn :t v. 
Thohi’F), T. , i-ir. 

CjoHijOsK; Ktlivl 4('’r 5)-*'lyoxalineiiiethvlacetoicetat<. uvA ‘4 u\i 
(I’VMAN), T,.*13W. 

CiuHuO.N, Di e t )t V I inalon vl nia lonnm iili-, aini it:^ sofliiirii vtU liirvp. 
T,, 6f7, 

C.oH„ON. and d-Tria/od i h y Jrocarvoue ; Fok.’»teu ami v av t .f i:?n 

T., 208.3 ; P,, 195. 

C.oHjjOCl (J blorocninplior (IIenpeksox and Heii.bkoN ', T,, 1?95 , V 
C,i,H„0Bp S it bji t ance, from the (>re[>ar«ti.'5n of l«romo«,v'Carnjih >i. i 
atid Hf.I1.hrun), T., 1894. 

C,.H„0,N linlde* of .•v.-;„he\-aiir-I:l-diacetic acid, and its si'ivrr ui' T* 
and TnuRrE), T., 445. 

Subsl.UK-p, from Ixirnylenc .and nitrous arid (Hendersos and Henst. ^ 
1898; W, 219. 

CioHjjO.Br Broinocampheuanic acid (llENnEitsox and SfTHEf'.iA'-; 
1544 211. 278. 

Bromoi.MAjaTuphenilauic acid (Hendeki^ox and Heilbroni, T.. ^ 
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10 iii-u n 

• A*. = (FoRiiTiR. Teotter ,nJ 

J Oil ''O iwuifrijM (FoKsrEii Ku.i SB«E.t.vi, T., 

iFoRSTEB »od V.»X GtLI.EKKyj. T ; 1 ’ 195 

; . ifEc nitfosoiiiJes Foisstpr ruI Vi\ i:ei!iei:kv'_ t >554 . 


5 . livJromIphide, Ectioii ol hydrogen ryanid.- Sirr.iEh 

; . :: ,;Jift!iyUiliro! (Kipi-Ivn End Ha, , T., m [> ^ 

j ,r!,i!i,.»0f»mi,hat. coii»lituti,.n of (Fon^rrii Ti ri- V,„l 
.. r - P ‘ ' I i F. f» anu 


^.os 

J.OS! 

U,“‘r'‘iV82'"RV:;59. 

i? Oh'. " - ■ iF.iUMKit am.I vav <;i:i i,Ei;ra , r 

•' nitroAitrs llK\i.hl;.',.a . 1 ..I IU:u,lil:,,a . T., 1 ,»LI(a ; 

" t 01 pliEne illt.snKKs ,N aii -1 IlKii.nio.is . T , )■ 049 

fu.o.'s . r E 'uliihonic Ecid, .a.a)u of , Hii fii. H , T . 

OX ' 1 ironi«thj’Ununol,AiiroDio Ai-t.l Wki.a.T., Ijn ; i ;,4 

. 5 ; r 1 itnr iI.ANK>'HEAU a»!J« 1 I’EliKlN . I*.. 167. 

LJi ox, mrtl.yl A'.-,,-'„h..<,.„.illAW,.nni, 

. tii.' » J 

;ji (VX ; >“'t inin,- , IIkslphm.n a ,„1 Up,!.. 

^ 0,X, ar!, A/., no "f ••Ihyl 1 m-l l,vl.-y.-/.,,,r„iA„ |.,n,r.':.cEri.. 

I I *'r <! i, r. Ml I I EKKIS , r, 9 

^, 0 ,X, V-Tj Aiir.i! nuroso.iridc :K,ri:^iEH and Nbwvan , T,, of,(i , p .i(| 

„H,CI.X, ; : - Tnmrthyl'rMiriA,, .-Pu,,,- «-mi,a r l,a/„nr i’u,Iaauv ’ an,! 
.'.t ' I . i , 111 ". 

.H.O.X, •'•■nu. A, larune of <f .S a,',’! v I- 1 on , t liv I- , .a ,, 'i o I iHa 
. A-,(, 1 ti KiA Aii l Wam.a. II . T., Kil. ■ • ■"»»'i '"i (H*. 

,3,0,.x. > \ ■■iv:5i„rll,yllirx..i,' acid ».micarh,ro„a (Cimis.si.kv and 

. r , i . nil. 

10 IV 

,H,OOBr i I Ijiomo o iiaphi hoi (Kim;|. p,. 

»<-id, aodi.H,, salt 

J 0,XjCl .'■hi iro.Acrlvl.Ainillo a phrl,vlac..t„midr:Cl,AI,EF.«,idFllA\ 

,3,0X01 |■oA..,to-«^. A vliilidc (Ort,,s- and Kisn), T., IPSE. 

"a n’il'r! ' »"'iF I'licii'-lidldca Uiir...\ and Ki.miI,T.,119CI, 

V hydrorh’loride 

,H ,0X,CJ ' M -rnUinietliylr,,r/,d,,-.x,,.,ioM 0 .sri,.i,. arhar.„n„ [I -llos.si.EV .ami 


C,i Group. 

Hr » M.ihyl a .dfci.liane 'H.aki„x,:, \Vai.sn and WeiamansI, T., 450 . 

-‘'K of (.Mkrkimax), 

A '• y harillin rarlwnHtc (CoopEK 
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F6RitrLA INDEX. 


CixHi^Ot 5-Mc th 01 r-S methr Iph th«H<ie-2-carboxr lie »-• » 

■all ' McLDhi M , 'r, 1717. * ‘ 

.S ??;-! •. :j.h‘h.tIfl--j-f-arboxyHc acid, ? . 

M^u-h’ T., ITi:#. ' ' 

CiiH.^Oj 4 5 !Ji'i:rl..Mxy.l hy-trind‘>ue I’ehkin, Rueei , 

K. 6^ " * 

CaHi-iOi I>i jji »*t li ' jX ) :i fi!j amt*: acM ll’rKKlS, Kofer^ 

K, Li*. '■ ‘ 

CjiHijOi 2:1- a/i l Iii4‘ totoiyanisoU , T., \()ii ■ :■ 

CijHjjOj Kthv! ■/ and / a liydrox y fl phen y I p r.»jii o tji u * v 

IU{ii>-;W , I', r.rjl 

Cj.HjA - 5 linn-:Th'jiy d phclty Ipropionic .i.-i-i , 

, i' , Li. 

C,:H:,0 l*.‘- h / v'hij*^ t li vUlhy 1. drbinol, pri-j^iraiion of lu ■? 

aa' I>ja- .•Ioa' ffin ,\i.i Knv ao-l Weizman.Vi, T., 
C||H,^0, K t li v I a rii'-iltv ! Y-c t hy li<l ulacona te ' Tuoi r. an | T,: 
Ktlivl lacctoxv 1 m«.*t li ij t j ne-2 ca rbo I V' 1 all- \\ •» 
t:77i. ' ' ' ■ ■ 

C||H.,0, Methyl -»l'lfhy>lo -I ijoMoate (Hakiun^, i 

T , ALL 

C}iHt;0 aa I) i tii •• t h y 1 n** n n vl al<;o (lol ( H AKMS^;, Wa i 'H *• 

f., IJO. 

Ci.HjjO an 1 '/ .Mp l h y 1 « iiMii y l'’,i rhi fjol s, aij i 

(rK kAUi) 'inti Kksvon , T.. dO, 70. 


II III 

C„H.0,N, N i t r<i H-arc f y I arn i h'n- on rii ai i a l.’i.AvroN), p., jt;, 

CnHACi] ^ t lioxy :H*'r rv-iii*:tliyI-2 trirhlur-.ii.- ti^y;. . . ^ 

(MKI.t'KL'M I, T., 171'h 

CuHiiOaCI K t h y I d-cli I oro<- i ii narmile.'*, isi/tmTi- .Iamk-a , 'F., I'l.f’ 

CuHnOiN '.'-.V IMac' tvIsalieylatni'ie (Tiiiiriuky iin l Hi k, “ ■ 

1 ’., 102 , 

'i'hviNilro.AO l;h-<ln:ict hoxy -1 liy-i i i ij>i«>ne (Pkkkjn, UnHr.i.t-. 

ios), I’., 

CjiHii 07 N Kthyl n i t rom V ri -st i (M iia to iSai-WAYh T. 2ft' 

C.,H,,0N. ST ria/otit h yl <] iiitioUntu III h y (1 ri> a idi*, .saSt, of K *. ii tu 
S'KAVMAN), T., I'iS-J. ’ 

C„H„0,N, Tryptophan, jirrpanili«).i (if the betaine of, an-i lU 
hypap'honne tVA.v R('MBri:i.ii and Hakcrh), T., 20ft8 ; I*., 25' 

CuH.^ON II f lA 1 11 II I* t‘, triilli O'liu’tliylj^lutftroillc AClll (A,iiiA-ik'tliiAlil;;d* fl* i iw 
'J'lioiu Kl, T., 2231. 

C„H„0,N a-h'a rbe t hoxy aiuiiio a ph vuy I ace 1 1 C aci il p 'i akk e xn i 
T., 322. 

Amide ot o-tarbovyplieuyl^jIyi'oUio acid (MerkimaN', T.. .‘li.. 

CiiHjjOsN Kthyl sniinoinyrisLicinate iSalwat). T. , 2ft8 

CjiHijO^Ns Din i t rovalery l-/oaininophciiol and Ki T . 

c„h,an= a Car bil t hlixy am i lui ^ phe 11 V lac e tain ide (('f akkF, ari-i r t>‘ 

T., 322 ; 1’., 22. 

C„H,,,0N /ir«'-Cyaiiodihydrocarvonc (Lapworth and -Srrr.t-r f ■ 
r., 240. 

CjiHijONs I’henyl hsopropyl ketone aemicarbazone |[.Arw:.K:" 
Steele). T., ISS.V 

C„H.AN ;9-3:o-Din:elhoiyphcnyIpropionaraide (SalwaY). T . 1 *- ■ 
192. 

NiUoinethylenecaniphor (Foiistkr and Withebs', P.,327. 

2414 



FORXUU IKDDL 


n in- 12 n 







, oj« 3 ■ - “ 
3 !i ■' *: 

'o.s ''■■■• 

0, •■■■^■- 
_ 1 1 <1. 


fiyUmiaopyrogtlloltrimelhyl tther : (H*RhiNo). 

. . iae!hiotri»iin<* (Forstek &iiJ Zimmkki \\ T.. 4>9 ; l\, t>i). 

yanodihyUryc»rvout* asj,j Sjkeii^. 

4 ,-r i-s;lYol*Huemethyltu»-ihyia.-. t.-.».v!ati‘ mu\ n> 

‘y ; ym. 

• , 1 «! hy lia»l ouv Ir t hy liii al onaui i'l f < lit i;\ , T., f>l S. 

Remkly , T.. 

.;*T Malinf-mcthylmilo iial^. an 1 .viltn (1’ym \s \ 'I'., ]:<90. 
.Jv i> h V ilrocar voaeca rbox y litiJi i vi ** l.\i w. <!. i h Si kki.k', 

•,% j-y,*rb«*xy mi*t}iylfimin'‘Ui>r--:ti. a i-l Wkiu . T,. 

i. 

.nj^thylhytlraxYcaiiiphor (K«<i.>iKi; .it,.] Wiihkj.-'K r..a-'7. 

’ - ar i • -■* of i-, aii'i 1 1 iazoi] i !» v •] i k.-.i r v-. no (KcU' i Ki; 
■.i!Kr> , T.. J063; V . I'.':.. 


OSi ■ ' ii’-t (KirrtN.. .iii-l H.\- kV'-i.n , T . 1 10 ; i‘,, 

{ ■ iiuf i i rojtyl-'J but y Itetralix .lr..|*viiim4iij.. Kkmkky’. 

A% “I <«o<am|*hoiulaiialil.*liv]-- livNi-riisns an.] 

: ;.;.v . T,. IM-!; 

, • V tn 1 ar at. i rriikis, 1’., ifiT. 

,)ji . .1 4 ruithyUmin-'UiiroMi-- acit Weii;. rj:3 : IV. JM, 

ON * A r:. 1 !!<’ i H- 'r\v<M.|. .till] WKi/.MA.kN . T., i 


ii fV 

ONBr }.roTnotnal«':ii ,Ki;ASKi..ANh )"7l*. 1',, L'OH. 

ONCl i:--i'K;..»-a0fto-4..cuini<lilc Ulir.'N anl K IN';), T. , )isy. 

,.0.SC1 K ! !. V ! 4 or fi' ;;[ yo X « I i tuMil pt )i \ ) i- h hi r ■» tiial t. ti;i 1 1 ', ;ui'i its s.slt.. 
S';,'. . r . r.. I'V. 


ONiS •■it.ti!. <'r'juin<-n*--a- au«I arliazoiH ^ (K'liiktEii hihI 

■ jat T , i'.: . 1'., 50. 

,0N.C1 ■''' ii'i arbizoni- <«f ♦h I or'" am plmr and Ilr.ii.BKONl, 

*' v! i‘ , :i'. 

,0,NBr • r'linon n on 0 V Ij.'l vi no ilI"i'Nvoi‘i) .lud Wkizmann), 7’., 
i'.-'U 


Cir Group. 

, hfoylrne iDuHbiE, F«»x and (Jatge), 6sd ; I’.. 00. 

12 II 

^0; - J' liH'hloroiiiphenyl iDoiibik, Fox and (J.vi 'iK , T., 1615 ; P., 217. 
,Br. i -• Uiljromodipheny I (Dobbie, Fox ami (Iai-'.k . T., K,ir. ; 1’., 217. 
_0: '■ Hv!roxy-3 b»'rizy1-fl-pyrone, and its ].<.t is.>iam and .silver salU 
r -.r »;i.i TnoiU’E), T., TtJ9. 

0. ■’"•aby.lroxydiphenyl (Perkiv , T.. 1117; I*.. 15.^. 
jO. « I'-'n/ylglulaconie; .irid, and its .silver ^all Tu'H.Eaud Thorpk , 

;0; iii. ! une of 'J-h vdrox y 4act;to-xy-5-in e iho x v-^ nhon ylnropionic 
* : M ^,r.E , T.. 104H; P. , 119. ’ 

jN - ' vTr i iiu' l h ylq uin oli ne, salLs of ■'.Ione-' . an<l Kvas.-'', ‘338. 

.0; Kthyl phenyIi>x’rotonate (SuiiBORorGi: and TiOtMAs), T., 2314. 

Mi - id. Trimet boxy cinnamic acid fMooREi, T.. 1017 ; P., 119. 
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rOBirULA tXDEX. 


C,JI»0, a Phenyl fl methrlTiUric acid. »n<l it* iilrer u;, 

I*. , 4ft. 

C,JJuO. 2:4;l>Trimctboxy-5-ph«fi7ipr6pionic Aeid M 

P., 120. ■' 


lU nt, from iVithnnia »ytnni/'ra, aU‘l its ftalU Pu-., 

T., 4»« ; 1’., 53. " ‘ 

C.,H„K 2;ft;e.Tfimcthylletrahy(lro<4uiiioIiae, iaite .-.f j . 

T.. .3, 37. 

C.,H,,0, Ktl.vl hyl'V’'f"p‘^» tan- 2-0 car ><> 

1‘khkjv , T. ,774. 

K thy 1 l-rn <- 1 taii-l-oncdic-t r ho x v 1 at** H- i ^ 

T,. 7ftS. - i- 


Kthyl laclon** •>( d*nic l hy I 7 h vd ro X vj*,,], r c 
a’f.KKis), T.. 7f»8. ' ‘ ‘ ■ 

Kthyl a III »: th y 1-7 •• th y 1 1^1 II I acuii a r e - TH‘»LE and T iv>Ki i 
CjjHwO-, d.M#*ihylh«xylcarhinvl /t-hutyrate h 7 

C.vH^O, «-A rn i n olft u ric acid, synth»'»i--i of dijieptid*.- • ? .u 
WKizMA.N.s), T., 571 ; P., 55. 

CjoH^O and ‘/-Methyl-/i-d».-<-yl' ftrliiiifjIs, and d-:;-. 

and Kk.nvon}, T.. f.-H, dO. 

«-Oo ty liV’p ro py l‘’a rhi no], rot.ttion oi l*ir kakd and Krsv 


k 




« 




12 HI 

CiaHiiO^N N'ilroaciMiaphthiUH', n-iluttion of Ck^mi jms and \v v 
C,,H,0,CI d-Chlopo-:i-heiuyl-a pyronc {Tin>i.E ami THOfj-r.i, T 
CnHgOjN I'4) N'itro»inyl-fl-ii-iphtlioI ( + 211.0) tJiKMEitv T , 
CA0.N, l:4.N itronitrosohydrazohcnzeno 'Orkt-v *■ i 

T.. lyflM : I’., 229. ' ’ * 

CnHjnOjSi Anhydride of phcnyliin-taailicio ai id{Kn‘Ms.. | 

T., Ill ; I’., 9. ■ ‘ 4.- 

C.jHiAN aii-i /;v/77.<-SeniianiIiile*« ‘d o indhylgluia ■ ^ , * 

and Thohi'K), T., ‘22dl. 

Ktliyl finnainoylojirhamate, preparation 4»f (Rf.mkryi. T., n.m 
C otarninf', condenHatjon of, with nitro-conipound.s 'Hmr ai;'. }; ^ u- 
T., 2114 ; I’., 26.5. 

Ci}HiaO)N Kthyl u* iiilro>itvryl-m- and /»-oxyaf‘elatc« •, ' m 

1’., 21. 

C„H, 30 ,N, Diacctyl ilcriTaliw of 4;h d» n i tro-'>-3-x y I i'l i tip 1 . j-* 

MoRREMd, T., 2349. 

C„H..0,N. ]) i i rn I no-di-iin idf of 'yW'di u x a nc-1 :l-tl i m aloin ■ s ,! n. 

salts {Tnoi.K ami Thori-k}, T., 447. 

C„H„0.N, o-Kt h vl<»x:ily lainino-a-phcii vUcetam ide iCi-Ai:K‘: i;, i l.i 
T., .324. 

Diimidc of {7/<7ohexane-l:l-dimalonio acid (Tholk and In* ■ r T .«* 
Anhydrohydrastiainenitromcthaiio, and its jiin:-' tl ri m 
Roiun-son), T., 2136. 

C12H15O3N3 u) I in idft of a-oyano-a' carbarn yl'''/'7»'h HU c-l 1 ! . a -■ i 
(Thole and Thorpe', T.. 444. 

C„H,.0,N Iniide of rz/c/oliexane lil-dimaloiiic acid {TK-'ir: : • ’ 

T., 444. 

C|jHia0aN4 ai'-Imino-iinidt* of o-eyano o'-carbainy l'V/"''>he.t I !i' -I ' 

ai’iti, and its platinichloride (TiloLE and Thurpe), T. , 14J. 

C,cH.. 0A a-Carb'et box yainino-a-/»-nio t boxy phmy 1 ai'-'i am : i ‘-i’ 
and FB.asris), T.. 323. 

CigHifOsN 4:l>-Dimethoxy-2-^-methy laminoethylhenzaidehydf 

salt* (Sai.wav). T., 1325; P.. 192. 
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I’oci 

I O Br '!, • 
I 01 

lO.V ■■:■ • 
1.0 B, ^ ' • 


12 111- 13 11 

i*iu*u« DitroaokfiJe iFoEsrKR 4ii4 

■; i4«: T-. 19- 

.Rkmfrv . T , 61 ji. 
r.vlci*U'u»nttide iRxMKftY’. T.. 61^ 

.j’vi irii^hlorotcftale. prfjwimion »iul ri»utii>u of ,Ci>he.s\ 

^ y Iproprl sil icol ..Kirpisc aiid Ha* KfcRi*', T, HI; 

• ),vi ii 'bloroacetate, pi^jk-iiAtuin an.t lotAtioii t.f ^t\»UKN^. 

: 1, \ loros tOt alt*. I'ri jKiirt’.iuuauci rotaiiuii ol (I'oJrts). 
:J.vi jnonobroinOitcctatc, )'rr|aiAtioii in-l ro[;itioi» of 

'rAi 

iiU lodoscftatp. prfparrtUon and n.i.ituin oJ\C*nKN , T., 1064. 

• u 1 1 ro acelatf. preparation aiid r<'tati<-ii of •,(.\«hen\ 

.;:;u ! [jou-iyUlanin.' . Aiid Wri/M^ss', T., ir>Sl. 


12 IV 


[OC'S i>: ■ ^11" » and Smii.k.s\ T., 414. 

L0Ci,-5 ' i‘;, lilMroj-heiiotiiiosiii o.\idc vlilLl’liiii :tml S\ini:s\ T., 

LOCiS „ : D. . !i i jroplienothioxiii dioxide umi Smm.k-s1, 

! ' A.i 

LOCIS - ' t>i hloroplienotliioxoinum liy il rox id c (Hii.i-iivn auJ 

<M 1 • J , 

0i.'» S S ; r-'- iiri'aiolediMil plioii ic aeid. l-ariinii -^alt (Si'HWAl.UK 

' r 1 (^ 0 . 

1,0 v s 1 iM.i'ii > i 1 .'J:'M»i-ii-'olri3i:ol<-;'--NulplMin i>' a‘ id (Si HW.ti.hn and 

lOiVS < If ' li-di-iulpbouio acid, potassium .Milt (S* hwai.bk and 

^ j- I . 

[OVSb 1): •» li i t r ml i p )if n yl "i i bi ni i- a<' id iMnnuts and Mk'KKL- 
» . T,. •:-'v4 , V.. lU. 

I 0,V .S. - A 111 1 11 <• srl'S ;iol ed iMi 1 plion ir arid, putas,siutn a.'ilt(8i'MU ALBK 
k.. . ; rr , T . 

I O.N.S. i.'sr phoiiumid** (S. hu-.\i,iik ami \V.>i.vk\ T., 106. 

i ,0 VBr Hr utioiri-iO'- ty I j'luros.'iini nr, liydrohrciinidr of (Iuvink, 
v; > , i ail ! Hv.vf ), r, , 256 ; I*.. 23. 

liOCiBr a !'-romoUury! chloride (II«o-woOl> and Wki/.ma.sn), T.. 572; 
1:.0 VBr a Hruiii.. a iKinoyJalanine Ulopwooii ;ind H'bizmas.nM, 1580. 


12 V 

lO.VCl/S. <'sr ''S/olediHulphoDyl chloride (SrjiwAl.hit and Wolff), 

Cis Group. 

1., 3 .io.lfcaJieni' (Uakdi.vg. WAi.-iii and Wkizmask), T, 

•' i' . 

13 11 

I jO: Iiiby licuybi-nzhydrol (Cross and Ubvasi, T., HSI".. 

V'** -'s' ° atdie, preparation of (Thoik), 

2417 



18 11-13 III 


KORKUlJl IXPEX. 


CuHuO, « PIjtnyl-»« biitylm»lonk »ci<l (InaU^ T., Ut 
CuHijO, Kthyl <-e»rloxy|ilieiijlgly£«ll*tt (llMWK*,, ,t ^ 

CiiHiiO'! Acifi, trom ctliyl c»iiiphorylid<-n«,f«n<«»UU »ii4 ^ 

d'oiuiTtK and \Vniiei:»i, 1’ , 327. *Ni 

Ct,H„0s -Mtthvl iilnVtriniftlK.iyS phfnylpropionat^ li . , 

k, 1-20. ■ ' 

C.iHiJl 12 '; ■ Tftritnsthyhelr ihyilro'luinoUnr, at.! 

kvA.aaj, T., 

C„H«0 l!.-ii/yli-tlivIi.r..i>yl'-arl.inol iDavirs and Kufi*. , ; ^ 

CiiRa.O, Ktli vd carlietii-ny a methylgluticonate, an.; 

iTlKjtr. and Tii'.nii: , T . 2rJ7. " ' 

Methyl di.-thyl .;arl.et hoiy o> di met hy Igl u cae.,o>.. ^ 

TjffjhrE , T., /aO'd. 

Cj,H„0 aa Dimethyl A« u.'dei eiiyl alcnhol (lUxiilv.,, Wa;,, 

MANN), T., I lit. 

C,,H*0, ./ .Methylhe-I y|. arhinyl n pentoate .Hii.iiit. m, T , 

CijH.»0’ 'll- au.I.niethyl .1 nndefykarbinols, and their der,.i:,.„ . ^ 
and KflNUiN;, T., h*, 'I". 

13 III 

CijH-O.N, potiisiuni Aai! -i !. -i, 

i I'., 210.' 

CijH.OS Thi'.xal'th'jne, »viit)irsie..f .l. rivatlves of ^ 

T., 201»; 1 I’,, 2«. 

CnH,0.S Hvlroavtlii.ilanlhoiie ((;ilRIsT<..niKK ami .'•Mil r- , T . ) 
C„H,0'S 1:1 Diliydrinvlhioxanlhone (I-’lahkf. ami .Niiii). ; j 
l'.,2I2, 

C„H.0,N, O , el-, iin-l p I’i- jtHiini'»l)i‘iw»ir nritl.i, an-i tlifc 
«n<l Mai iiiku*. , T.. d'.fl ; 1’., ’J-'. 

C„Hi,ClS Thioxsiiih^nyi aiiaSyiit-K r '• : ; 

Til i o X a n t li o M i tj III <■ li 1 " r i 'I •*. iii l ilM a-MitiTf aalt ftrri* cM . . « 
and Smii.kh), lf>7 : 1“ , 

CdHiqOS Hi ti hen yl III** t I i a I [tli'ix i'le, and inn-aiitolfc:;, i- ■: -v; 

meiit-H nffllij.iUM H Hii‘l ]AU: R, 3. 

Tliioxiintliriir.l, ri.h-itituti-m ..t Ihi.i.nvH am! Ssiii.KMi. T.. I.'-'. 
CtiHinOaS 2 ' <'arlii.xy -J;:- «lilix .ln.xy.!ii>htnyl sulphide ' i ti 
T,, ; l‘-, 212. 

C Hi'.NS Thjohcn/anilidi-. pr.-imratian of (Il.MtHKn . 1‘ , * i: 2 
liydro^jcn dimide cm (I.KKfK aii'l I'.aknkii). I’ , l‘-0. 

CmHisOi.N Anil uf «7 d iiiict Ii yl^d ula.-rtn ic aoid /Tm-kk * 11 ! T: 
2239. 

11-H y cl ro X y-2 ph un v 1 1 itl . and i jii et li y 1- 1 :*j-d i h y d r •> [■) r 1 1 • • 

uiid Tiioni-kd, T., 2237. 

C HjsOgN aSeiniftJiilide “f ay d 1 in ctlivlgl n lacoii i>.’ licici 18 1 

TllolU-E), T., 22*}« 

ris- and <r(i««-Semiainl ides of a ethylglntaconic aci i I 
Thoui'K), T.. 22,31. , . 

Semianiiiiln of a-c-thy Iglutacoiue anhydride (Thole aad if-. » ‘ 
3233. , . 

Camphory lideneoyanoac’et ic- acid (FoBSiEK ami l lHEk> , , • 

CijHisOsNa Aiiiiydrocotamincnitromethana. ami its wits d ‘ 

lioniNsON), T., 2119. ^ 

CijHrOjN Rlirtmnose-o-carboxynnilide(lKViNEandIIv.Md. i . 

Arid, from cthvl campliorylidpiiccyanoacetiite and hydrogen jwroi.-* 

(FunsTBU and WiiHEK?d, R, 327. 
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rOSMULA IXDEX. 


IS III-WII 


„ . ,,.af»-*<»rboxj»aili 4 e. tad it> barium mU iIhvi.vx tad 

r WiP-»- 

H,0)(lRvi>K*na Hyn}.\ T . 14r»; P.. 9 . 

P* * ' i j. .. -ij if b* J0D« of e thy !•! -mdt hT!<v'A>p«>n t 4-o tt ^-(1 ir.rb 

reK»i*'. T , 7«s. 

' U «'r’riu'"*‘vlglueo»jminf. hyjrobri.iui li- ,.f Mi 

.r. v.-thvl* tad a cbloropropiouatf. .m l ivUlum uf 

. ' V .' ! '<'■< 

a^OBr ' • bromoptopimialr, iirr|iaratii'n .i!:ii r. iiiMii ,if 


>» 



»t.v! a iodopropionat f, pri^parition .an i r. !;. 

riiino :vnonoTl»*parti.* acid ;tfi.i 

I) : - 1 rba2 “f n> et li y 1 <* ald€li y d*.> •» Jui ii 
WiUitisM. T.. “tSl. 

ft'ini’ n iiunoylaapara^finc < .-md 


tjoi] <4 

Wri/M \sn1. T.. 

i-att 

WpirxANN). T., 


13 IV 


M OBrS I’roineUiiuX AUthAiie (Mai> 1'KS Jiii.l Sm!|» . T., \:W^. 

^OClS ' hi>'r"hvdr<>sythif>iant)j«Mn* (M ai.'.ukn nii-i Smh kh idfjr*. 
•jj 0^5 Tl i 'icfi/siiilid*' oxide (I.rKiKanil IUhskii . I’,, VJi.i. 

^ ,0 SBr a rri'rii''i-*'V:ilery I-;*-:iinin'*iicct-‘pheiioii.' . 1 !kmki:V'. T., tl'df. ; 

u (J.h'l H > 'iri.-i otarni lie riietliiodiile .Hoik aii.l \i->iASsi,\). 
l^pOiKBr « llrtimo-.-ciionoy 1 par t io » r id , H->i and Wcj/.m a nn T., 

^H,0,N,Br a l-r 'mo fi uonoyUapnraKin. (1 |(.iavo<.|i and Wki/mann), T. 


Ch Group. 

, r!.crantbf»-ue. \vnU>eais of (Kksskh and Ti*i*.nkk\ 1* . ^2. 

i' I)iU)ly!. finnation of six- and seven metnbered ring's fiuui dt-nvatives 
Ki’kxi: aitd T' , T, 'JlOl ; P.. 

14 n 

I.H«0 . '‘acruIeoella^Me acid (PkkkiN}. T., Mid; P., 191 

Aii?Arin, occurrence of, in rliuliarU iMri.tKi: , T., 9»57 ; !’ , 191. 

.,H 0 . 'J 2 -Ili.aMfhydiidiphenyMKFN.NKH and Ti mn kh', T. , 21 1 2 ; I'., 93 , 

'.r lif why d rnx y-2Tne| livid j pin- iiyl-2'Ma ido. xvl i<‘ acid (Kknnkk 
r ' In.M} ». T.. ]»., 202 ." 
t.H 0, p P-esiioyloxylienzaldehyde {IVipE}. 1'.. 7'). 

bJ .0, 'iilloiannir arid. eoiiHtitutiou (d’, and iN p'da’^^iutij salt (I’ASlKKi: 
f i T,. 1S19 ; l\, 213. 

uH Cl, . I);!' Ii loro.stil he ne die !i loride (L\u », T. . Ill 7. 

s.H Br. •««»(#' Tetrabromo-2;2'-ditoly! {Kennki; and Ti KSEiO, T., 2112: 

r*HA bitoluquinone f.Muu:), p.. 226. 

^lyz-^rsnaphth-hydrindone (Bar«;er and Staki.inc,), T., 2030; P.. 2r>0. 
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M U-14 in 


rOBMCL* ISDM. 


C,.H»Oi »-HTdfoiy -2 m«thyMij.h.ayl-2' c»rbo»jlie »t. t j 

TL’H'^tK , T., ‘^U3 ; K, 282. 4w 

^ 2 Methoxynaph IhyUcrylic (BAWiEh and StAELj’if, r 4. 

2:fi. ’ ' i 

TrihydfoiydihydroanthfacdBe 'Tfil.v *iid CtEWEn;, T.^ ^ 

CuHjsBrs •« ■Dibrowu-2:2' ditolyl (Kex.vek and TiExea,. j 
CuHttOi ^ ^-Mathoiynaphtlijlpropiooic acid BikoEK */i I ^ 

2030; P., ' 

IJitolyl'|UUi'>fi«di inline {Moifc;, P., 226. 

CuHuOi Kthvl hvdr6g<-n a h^tniylglutatonate {Thoi.k sm ^ 

■mo. ' ■ ’ 

CitHiaO, a l’lifiiyl a m e t li y 1 b u t y i til nl'.n i c tii-i'l (Im.i,h , T , is- 
CiiHkOj Munlliyl hydroy'iiii ace ty Iciied jc» rhoiy la .. iij;, . _ _ 

aid; I’., a. ' ^ 

Ci,H»0; llyiiroiyfinolol trietl.yl ether 'PyBKiNl, T , Ky; , 

CiiHaOi Meiithyl hyiri-Keii futiiarate fHiijin-n';, T., yy:’, . j- / 
C,.H.«0. Kthyi earhethux v ay-'ljni ethyl f(Iu la eon ate iTh i. ‘ 

T., 2202. ’ 

Kthyi earbet h oay-a-et hy lyl 11 taeiinate {Tii./LK and TitoKrt, , ‘t ,, 
CuHbO, Ileeane SJ im tetraeui hoxy lie aci.l (UKMuiy , T , ; 

CnH«0. Mcnthyl hy.lioiteii .aii-einatu (llaWTrm, T., 222 : I' , ( 

Ethyl cyWolie-vanc ltl-dia. elate iTiioi.B and Thobii , T . f/, 

CuHbO, kthyi y.raelhylhiUane afll tricarbo.xyUte Ihtet itUf,. 
f., 707, 

Ethyl pentaiie aflMrirathojylate (IloKK and I’lciiKi.M, T , ;:t 
C„H„0, d Methylheiylearbiriyl n hexoate fHiLDireii , T. 222 
CuHioN] Diu'iatiiylpipera/ine iCi.anKE), T., 1234. 

CuHttNa s Utmethyldiiaosiiiylethyleiiedianiin-. (<7 !.ailk>;), T , llji 

14 III 

C|iH,0jN ji Heiuoyloxyheiizoiiitrile (I’yeKj, I’., 74. 

2-I’hetivl l:3 berizoxa/iiie t one, action of aranioiiia and aimies T.’in 
EEV and lll iiiiES), T.. 1403; R, 190. 

CuHiABp Dibronioditoluquinone (Moir), R,22C. 

CiaHinO.^ 2 Hydroxy 5- and 7 methylthioxanthone> fiiki.iutan 1 ■ 
.Smii.e.'i), T., 2090. 

CuHlAN, 3-y>.Nitrobeuzcnea/o-2:5diiiitro-4afetylaiiiinr,[,h<i. , Ei. 
DOLA and KtiNTZE.v), T., 40. 

Ci<HiiO)K p Henzoyloiybeiizaldoxiine (I'OI'E), I’., 74. 

CuHiiO.N Benzoin mononitrate (FKa.M ia and Ks.t.iE), T., 34? : I’ 11 

CkHiAN, 4;7 Uinitro-6-hydr.)xy-l7t-aininophenyl-2 methyil-r; 7 ; 

azole, and ita atninoniuin salt (Meliiola and KfyTZEN\ T, . 19. 

CuHiiO«Ng 3.1i9nzeneazo-2;6-dinitro 4 aectylaminophenol, a:.J 21 ;= 

■alt (Mildoi.a and Ki'NTZEN), T.. 40. 

CuHizOS 2;7-Dimethylphenolliioxin (!Iii i,iti h and J4 iiii.e.v, T . I'.i 
CitHitOiNa .Salicvlbenzamidino, and its hydrochloride (Tiitixuri f.; 
Hhuhes), T., 1499 ; R, 190. 

CuHijOaClz mm'-Dlchlorohydrobenzoin (L.aw\ T., 111.3. ^ 

CiiHiiOaS 2:7 Dimethylphenothioxin oxide (Hilditch and .Smiie- , 1 ' » 
CiaH.jO.Nj Phenylhvdrazones of 3- and h-aldehvdosalicyi:: > 
(KiitFRY), T., 2862 P., 21. 

CuHuOjS 2;7 Uiniethylphenothioxin dioxide (HihniTiii and na » 
T.,413. 

CuHiiOiNt fi j' Dinitro-4:4'-dihydroxy-3;3'-ditolyl (Moir), R, 
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formula index. 


14111-1611 


,s 0 !i 

li.OS 

- ' a 

fl OJi- 
H O.S^ 
H 0 N 
H t^S, 

s.OS- 


H 0 S 

H O.S., 
.H .0 S 

H.OS 

HON, 


^ y^tlicivialicTliJeDeiinilin® (Govluimi uul Pellt , 1' , 

; i ii V viiroxy-3 3 '<litolylJisttl|iht'iiiv* acui, Iwium jwlt 

. . f tniiielhylglutAuoiii' .icui .Thuh: *i:,i Tiihki-f', 

w ^ ,j J >i v 2 p)i V r i m** t h v! 1:2 d i h v *1 ro pvTidou.’ 

r.-M E , T . 2241. 

, .iii.if. t.VKiHirJ ill the ITupArdth-u of iiK-ili\lahy)nia.l.>iivliu!ilou 
. . T > Plo. 

VI ii!ui2A‘n lum nitrite (H n* 41 . .1 Paha . T.. U77 , p . 1'27. 
, : i It-iifurAldehydephenylhy'iiAXoiu- (f.M.i Ku ami 

1 n'.'^ 

<'f a^ 7 -triiiulliyl^luta-.-..iiic acid (Th^'IK .-uni 

'r . 221'.', 

i i; ! I li-l* n#cyan.‘.iii-et;iTe kk And W 1 1 u i.iis IV. :{27. 

H ^ • :ild; "T l tJ*'. identity (.'f. with the I'u'.Atm- Oj tivj-tnjdiail ^V4S 

. a;. I’Hh-'-I K , T.. 2U6' ; Ih. 26 -. 

K:!; . \ rf . -Ari>ajuyli'ht*nYl:nethylaiiuiPi.-r>.'lojjito ii'i.AnKK 

•; \! \% \ V T. . 2l;'2 ; I*., 27 d. 

\i’. : :.i f-ipr rul t-le of M-nij^t h \ 1 2 , (hy I i ! .- u,- -y ‘ !u- X ii li « 
; I'li.KJN and WalI-.A'H', l27. 
i \ 1 •; .1 Jl'ljonoy ) V;l li n«- (111 'lu . I..|. .Tiid W'h / M A \ s , Ih*-] , 

, . : IP'i’V.iM.i. :ind Wki/.m.ass J'., .'.72 ; I*,, 66. 


t4 IV 


H 0 SBr ’■ i>' '!«•’ 2 I'll on y l-I r.'i b.- u / \ .47 i u- i-oiir Hi - .iir.s and I'l 1 iiKn- 
H 0 S CI in’ V 1 ;» c)i MTO j'lieny 1 1; yd 1 a/id v m au a v an-l \Vi 
i. 0 S Br i aI> I ; l-rom..j.lu*ny 1 hydra / idufCn \i i ;u .w.md \Vi sm m >, 
H OSBr • i’.'ii. yii l.-fM*-.'»d-n»m<>5;ilii-yl iintdr lli'.iil.s and Tl 1 1 ! KK* 
. 'I « :i V Id i !i y li r I- 1 ;:>d.L‘ 11 /')X .1 / i n • } --n •• (lU '.iii- an-l ’I'niiKi: 

H OSBr ' i .V-]i- ii/.iV 1 r.dn i. y I am i-l- ll-iii- -iiil 'I'l i nki:- 

M USS : :.i i li - 7 III ■- 1 li V I f h i«» X < 1 II t iio li p H i:! - i* i II! !: and S\i n K- , 

H O.SBp t-i ‘Jii ■■ d -Ti i ! I 'I- 1: r d i ii y d !<• \ v-'i:;' 'I i 1 1 > ) \ ! iMmII;, I'., 227 . 

n 0 SS .i.-:d of li yd mx y d 1 rii <■ t h v 1 :i in i 11 t)|i ii 1 ; n \ i .'.ill 

• 111 • dt lUT and Smii.Ks . T.. ni 7 . 

H OSS '• I ' I! ■ -II 1 1 'luiny I met h V !-■ an: ;-i- li • uy luu i- 1 i a m i n c 
■ ■ i Ml- Kij.iiiwMTi. 1'.*, ;:20. 

- OSBr a i>r‘i III ii./i.ji cm uy 1 v:j I i Ilf ( Hoi’U 'mil and \Vr,i/M\N>‘, 'I'.. 16S1. 

• ■ : I..:;y -.'1 i,e llnj and Wkizmann . T.. 7-72 ; P., o.'i. 


Ci5 Group. 

HO Ti iiN aii’l Ci.ewek;. T., iJ.-il ; I'., 

H 0. Mvr:i rtin I’ekein;, T., 17:il ; P., i2S. 
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FORMULA ISDEX. 


3;.’i-Di^>f'n*‘>'A’'*'ev<ldheptAdi«n-I-oae *'Kkvsc£ » 

2111 ; P., 2M. ■ ‘ 

CisHitO F}*?nzvlph«njimethvlcarbinol, preparation of Di’ •» 
WS..,. T., ‘M. 

li^-lJimethyl ^-r^/^.-butylcoumaria p ,, 

Klhyl hy'lrin'ifcn'i-2 2-<licarboiyltte (TiiotE i- « 

C,,H..A Kthyl oarbcthoxy-'y-niethyl-o-eth ylgliitic..?u;. 

T , 2j0t. - 

Kt.hyl ' a r httthox y a met h y!- 7 -' thyl gl u ta'.onato Th iv . 

T., 2205. - ' • . 

C|-Hj;0. Ally! m*: !j tijoi vac*;tate tFinsKi.isn ain] 0 >: • • 

Ci-H^O- I’ropvl rrifia ti‘-x va ‘-tit*; Fiia.vki.wd itj.l O'S- ■ 

Ci-,H-r, 0 Mftlliy ! yl k rWnn- I'l- k \ni» arj<l Kkvv*.', ; 

CijH .0 -M <; t }i y I /e t r i'l vF' •! Oi U'; 1, aH'l i, 

15 III 

C,,H,oOiN, IJ«; ri /!• n • i/’N'-ar bony Ico ti !n .1 r ui ‘Ml e, au-i jt. . .. 
MAN . T., Ml; I'.. 1 'j2. 

C,-,HnO,N «.N i ( r<i ti /<> V lot vst y r« ij *5 (ItKMFicVi, T. ■ 

CuHnO;N A m i iioijti*- r r'r t i ij, .iri<l its n-iIcm f VVaismn I’, , p: | 

C„H, OS l:'- ari'l 1 ; 1 lii m < l ii V 1 1 li j«' X I’l t iio lie i-,] « 

Malonyllieiizi'liii*- flCKMi uFY', T., 021. 

I'll t Italy I|ihenyl tact hyl hy'lrazi'W; .i'ii.m iaway ami \Vrs>< ii , ; 
I'lahiilyl o-, au'i /^-lolylliylrazi-U i'l’if.AirAiVAY an i \Vi-\-. n . ; 
C]sH|-.0-S 1 ; l-Dimethox vili ioian t iione I'imikk an i T 

l:7 I> i ni t ro ‘1 11 y tlruxy-l-plifiiy 1-2 cl by 1 hiMizi !i. 1 !, I 
n'-i A and Kim/kn), T., 2011 . 

C|.H|iON Oxime «»r :j:5dilK-iU"A'’‘'*»/WoIiepla'li*;n l n” K- 
iciiNKu), T., 2111. 

a- U*! tizy I idt'iH*:uii i n«>-a (»b »;ny Fu eta m id e • 'i a ..kk i 

T., I’., --i-i- 

CijHuO'J^’ a •'^alicvli'lein-aiiiino a jfljenylai et.imitli* r* k,..-,? . , 

< is\ f., 

Sul icy I [ihony lii«el am ill i nc (Tu UKUt.KV an<l HmK', 1'., 
o-Mi'thoxyl'eiizovlbpnzaini*line (Tiihkiu.kv am) 1 

S iilicy 1 me til y Ibonzam id i II !• i rmiKM.KY ;ui<l T. ■' 

Cl<^Hu 04 S 2'-<’arbnxy-2:5 diinetlioxydijflienyl siilitliid'* • 

S. MILKS), T,, 1.5d7. 

Ci-HnOrtNj -l-.r-lli nil rn-6 h ydrox y-I-pheny F2:-'Fdim''t !iv H--'!: > 
(Mki.ii'M.a .uid Kimzkn's T., 1295. 

•i;7- U i II i I ro-O-ii y ii f'l X V- 1 - p In* ii V ! i inv i h y I btMi ■* i m i it i / 

o.xirlfl, an»l itvS sall.s aii'l Krvi/.F.'«,'. 1’.. 

Cr.HiflO.iN d- and I vd rox Y-.V-benzi»y Ip b eiiy i-'‘t by 1 i 

t.,4-J0. 

C],•,Hl^0•'N.^ D i in e til vlaiiii noaxoben zone-o-ear I>o .vy i i a • ;•! 

and lU mi.t illic s.illd (llowAKi* ami l*«'ri';), T., FP.’id ; I' .'J '*' 

C,3i ,0N-> Diby drociniiaineny Ipheny loai bam id*> O'"*-'** ‘ ' ■ ' 

f. , 1338. 

CijHi^OSi llibenzylmetliylsilieol (Kll’l’iN'J and 1 . 

C.,HhON Trimethytdihydrorc-sorcinailiHJo ^fiivi.'SLKV i: J ■■ 

T. , iioe. 


2-122 



rOHMULA UiOBX. 


16 iii-ia 11 



1 (Fomikr lud Withers), 

.-v r.Rd T.. 53«. 

r -er frsjtu i-lbyl c*mpbotylidtfii®cyai;oRc<ru:e an i ).yaia*;t'n isansid.* 
I »• 1 \Vir»R»*'i I* ' 

.'v' J cT»uo T-metllxlbiltalir 038 t ricnrluiivl.n. llolt ami 
,Ho»e Alls! I’n.kis . \\. ;;s. 


■ u" M . ♦.'pYlm«IonylJ»inftIonamiJ« .Hpmkhv . T, »Ui‘. 

nV Viti-'.iivl illyUminotcdtatd i,Fraski.am> ai.i i.> .>»m\ anV T., 

^ * f‘ . ^ 

. ■ i.fc ■f'.i'-' AllyUtlliJ* tFKANkLANli aii.i tj.Stiiu^s, 1'., i 

« 0 K >1 |.ropi'laniinoacelAt# Kkaski-ami aii.l 0 .Si i.i.jvas), 

' j' '-‘I'y 




j.roi>ylamiil« (Kranklanu and u'SrjLi\ v\ , I', ; 


■ i f j; j:vi /-m<‘nlhylc4rU»iHatt*s (I'icKaih* am! KknVs^s'. T . 64. 

*,* Q*!*^ ^ \iu'iu,.-8i nouoyl lcucine (Honvooi) and Wki;.mann). T,, IiS2. 

^ '^^ryU^AnlIia tHyfwo(*r> auil Weizmann , T., o;x 


15 IV 

M 0 CIS I'ii iur ypt h 0 ly t It to xan til one M u>t'tN .in'i Sm im:a), I'. , 1150. 
u o\ Cl 4 7 Diuilryl-f-obloropht'ijyl -%r*litiiftliy] 6 iioiu i lu nii^- 

* t aii'l KcNr/iisJ, T.» 2040. 

H iONCi .\iiilides ol ^•cltlororiniiamir m i'U. i-.om<ri.’ (JA^^Z^), T., 

H OX, Cl- 4 7 -l>iintro-C-hvdroxy l 7 'ohlor‘»j.h.^i>yl ‘J:3-iiiinel}iyl 
' . hlorule (Mei.Im'La nml Ki sr/KN', 1’., L’04U. 

H 0*.X*CI 4 7 I>ifiilru.6hydro.xy-l-/M.*hlurtijilifuyl 2::^dimcthyl 2' 

' **.*;: i'id.'-l'tl ^.MkMkjI.a and Kl'M/.l-N'. T., ‘JUl'i.’ 

H .0,XS y* *»d 5 XaphthaiiMicsulplmiiylallyl^lycint' (Ai.I'KU.n and 
« i./v T. , S7. 

H- 0}N-I F-dide of methyl a t liiiH-t hy l.aiii i no 3-ui <1 <>] e ]> ro pi unata 
’. 4 <. and 1 ’.aR«;ek), T., 2060 ; 1'., 'JCi-*. 

,H; 0 K-.l M «. t hy In II h \ d roi'uta riii lie n i I romet h r» no iik- I li iod ide (HoHJt 

.. 1 IJ T., 2H’U. 

ir ■-•jUrinnenitrocthant' metliiudide illorE and Rui'.i>aoN), T., 
a H r o m u-n-Q ou oy l-le u c i lie (Hofwooij and eizmank), T., 

* jif a JT y 1 1 la u i nc iHoMY’oubaml Wlizman.n). T,. >70. 


C,6 Group. 

,H , ' 4 J r TelramelUyldipheuy 1 (Ckossi.kv and Uami-muke), T., 7M. 


16 II 

MJ), from the .‘ced:; of Cuaunin-'i I’owkk ami (Jaij.an), 

i . a' AXS . 1’., 'iiS. 

*H jX. [>itolyl-«t»'-dicarhuxylonitrile (KENStii and TuHNEii), T., 

♦i '> . 1*-, 263. 

i cyauo-3;G diben zo-A* ^-cyc/oheiilad i'iiie (Kknsek and Tl’RNBR), 
- .^UU; P.,263. 


I' II. 


7 T 2 
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10 n-te III 


KOHMULA INDEX. 


C|(Hi,0, Pt>*n jlrntthylcttbiny! hvdragco phth»U(j p. 
Krsvo.N), T.p J8. 

I iw' dicarboiylie acid (Kes'NIR and Tin. 

K, »3. 

C,.H„0 ai Dipheii yidiuiethy let hy ! Kitt* o t ide {PAkitY , ( ' ■ 
CuH|«0t ««L)ijiheri vl ^ luelhvlpfouaue ofl Jiol ■ ‘ 

Ul. 


ifc>tly (irotoluoi II (Lavyj, T., 1116. 

AiuihotttrAiuuthyidipKcnyl, and il< hv-Jrt^h!,, 
T., 7:i5. 


CiaHaoSla »>' Mie th v li»i I i coe I hy Ulie ' KifUsi, p •, 4 , 

H*;nzoyUr(m«ftItyify.‘/.ph.'a.^iii.l ■ (_'h.»n.<LKY and Li ■ 
C||Hi/)| Hallriltli: acid, c.juiU'..nuiii nl, intii lla vi ■ 

Wlllia), T., Idtil ; 1’., -dHi. 


16 III 

C,.H,0.N, 4:7 lJinitro-6 hy droxy-l phea yl 'i me t li v I- ; t ^ . 

axoli uni hy ilrox i.le, and ita lalty and Kt s u> s ' > ' 

CioH.OA Hi S'l X y t Ii ion a ph t h c II ' " lA. /iaz/tyo ' }, aviitii.^i, ■■ 

.Smi.tij, 1’., 317. ' ■ « 

C„H,0,aN 6 N i t rod i |ilif iiy ! ;i: J t* 1 1- 1 r j ' ar hax y 1 i- a- \ : ij 

ita ailver nalt |^'u«e^•^I.KV and H vMr.''HHU-', T., 7’J4. * ' 

Ci,H„0,N l::MJiketu 2 !)«• II / V 1 id •• II fli yd n nd a 111 i a*? ,, - 

C|«H|tO,N 1 n'. IM k n i u i-.-aal 1 . y i i d- iM- }i y d r I ad din 1 ij i- PiUf.v.-: 
CitHiABPv Vl /; fu*l liux y .>1 y I y i d 1 1. r i • , , , 

broiaiau from (\S and 1'., lliT. 

CuHiaO^N* 4:7 lliaitro d-hydrnxy !•/. ii' ctylphi-ayl !h 

HXoU (MKl.in^i.A and Ki'mzkn), T., 44. * 

Ci,H,AN« Diinjetvt ileii%u(iv>- ».( n i t a/*. ii<a.' ; ' 

acetyUaiiuoplieiiol (Mki.i>-'I,a and KiM/.t;-. , T,. i", 

I • I in i n o-3i5*d 1 1' e n / 0 - j> t ad i f jm'. !'• c; ,i 1 ; \ ; 

(Kennkk and TtiiNKii), T., ‘Jl 1 1 ; I’., -.’dd. 

Ci«H,ABp Plienyll. rniilo /^-aiel hox v.itvrvl keli»n«- W'l' % 

1’., m. - - - 

CjoHiiOjN a*llen/.oylatniandi:l dilivdrox yriiinainii' nil K , ,, 
jy-NitroaCfty Ibcazoia (Kkan' l.s and Kkanki, T., 34'; ; I’., l \ 

Ci^UisO^Ne 4;7-l>iait rn It liy d ro x y I -/'•are ty lanii n n jdi wn 
iininaznli) (Mki.imii.a iia>t Ki'm/kni, T, dV. 

Uxiiiie of 4:7-diait rn Gdiydroxyl // acet y Ipluni V 1-2 hi . i ^ ; 

•zo le (Meij'ula and Kr s 1 /.kn). T , 44. 

C]fH;)07Ns Ai’t’tyl dorjvativf "I d*l)i‘ii/t*nt*azn-2:.^i diiiitr'' I i.-', i, 
ph e no 1 (.Meldola and Ki s iz-kn) '1'. 42 
C..H,AN, 2- l)i ai etliy lam i iluaii ilo-l;d-dik eto !i V d r i lid » ii I’ P • i- 1' 
T., 796. 

C11H1AN4 4:7-I)ia!»ro*l |)lieayi-3-nicthyl-2otIiyl iM***n2i[uiiiA 
(Mbldula and Ki’ntzkn). T., 2011 
4:7*Di u i tro-6-hyd roxy-l-plio a y 1 2-iuet hy I d-t t h v U m' a z i i.i 1 1- 7 ; 
(Mbldula and Ki ntzkn), T., 129Ji. 

4;7*Diiiit ro* 1-ben zy I'2;3-di met by l-O-benzi in i aazol oiu' Mrl; : i i 
Kuntzex), T., 2044. 

4;7-Diuitro-6-hydrox y-l7ntolyl-2:3-dinie I li vl benz i mi na.^ol 
D01.A and KrNiZKN), I'., 1300. 

4:7-D ini t ro-8-e t h t)xy -1-pheuy 1-2-methyl ben zini inazole .'h;; ‘ 
Ki’ntziln), T., 1294. 

CuHjAN* 4:7-i)iintro-l-y;-aiiiayl-2:3-diinethy l-6-bpiuimin3.''i-':.- 
IX)LA and Kvmzen), T., 2039. 
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16 III 


^..,Bitr«t»tr»mftli*Miph«nyl (C«tisi>iiiv jml HAMniHiuJ. 

^ ‘.l.-a i..y ** > 1 1’> piou ii- ariij 

„ . .1 ,, UelhulvlK-tltyliileiif • litieui 1 j. .■i iiniili ( 1 iKkK 

r'r.M, ■ 

' > ,1. ,,iiiif Hewfekvk T.. 

,i , 4 , }.,iX v»m idf \KfcS NKK ;iml Tl KN t K , r. _’1UI 
' . . iTllHKItl.K\ .ihil 1 Ii i;h»>.. T., j:....-, 

*’ 1.,- s. .irnvativ** •,.{ ft nut ill. \ \ }.i;, ji V Uci- 1 d!njii<* 

\ 4 .f cOi.'! '► il.lfil X .iojiiil i.-y lat . K>mh;y T., ‘JSd ; 



-k. , j.ii 10 (• )>>uln.\y l l>i4*-iiyl ;{ tm-lhU -J . il.yl -'-l.c-ii. iiiiiu- 

“ ■ ■ v, . V aJul Kl •‘T/fNK T . -UfJ. 

^ ,. , ,j f ,.x V 1 V I - >u<*t li V I « t li V 1 !•■ II I ID i 11 (1 1 > j , Mh 

* 12 V*;*. ■ 

X .St •' X X 1 D {«.; X 1 : .litii. t h vU.. 11/ inmui. ..) 1>1 , Nh.i,i.ii] a 

‘ . ’ k V f,. 

. l ip.x x l-}.lu ny 1-2 i-t li\ 1 3 iu.- 1 li V !l>.’ t, . iiM i n.i . ..1 1 u III 

‘ ; . .i.'s , f Mk! I"'I V iii.i Kl M/.s N . r . V"ll 

. , . y { r '■ X V - ) t "I V >i 1 5 ;i ■ ! )» v 1 !>• li . 1 ;u i d i .• • ■ 1 1 ii lu !i s >1 i 

‘ . , ’ ■ ' -‘ii 1 Kim. i n . r . IMt*'. 

HON' I : {•iMtr'i ri Uy.lrnxy 1 7/ ^llli^yl••.' It -I:!;., t !. y 1 Im u/uniii 
J \ .ml Kl MiEM. T., JUl'I. 

H ON ' ^ 1 •* * let t aiiu- 1 li y I >1 H'Ih- II \ 1 » uii.i ll.xsiv- 

, . ] . : I’-. 

HON ^ }ixiir<'XS‘ lui't lio.x V A K. n .'OX ! t' li « u \ I '• t li \ 1 ;i III i ti (* 

y ‘u. 

ij 0 H ^ ^ti l it>i pii.TAt.* i,Tr 1 IS .T li'i i ; j’ . ir.'. 

Oii !'• X 1 !!*' t It X I •-! liHi .) i.'»ul j.li 1 .|. IIii M ». II , T.. 1 1'Mi. 

H , 0 S- !': r I '»• ’ .'J 'lis'il I'lu'X I'lf - II 11.1*11' M». T . I'.i;* 7 . 

. , •! . t ’ V 1 1 !i . : 'listii phoxiili- Hn hi u ir. T. , 1 l"(i. 

H .O.N ,V A-.:.;.-li<)l‘i*n/"yl.tiiiiri.»hiurojiic aci-l Wkii. . T , 1 ’., 


' t, l.iiixtiv.. m] -/::a.-.tyl 1 nutliyl A' ■ '/.'-li. \ .-ii (HawuI'.tji, 

< {■ »!v \ Ai I X' )J •. T. , rj'‘. 

H O.N, I'Miutr-.. '•am jihor*! u i iKiin- /I n i t ropli r iiy 1 li y li r '111 I- (h oU^- 
I; .mu.ml WKisrunrui:'’, T., l‘i?0. 

H ON, * i;:i I'fi "i '[ Li i non*' u- aii'i 5 f»lir n x 1 li y -I i a/"Hfa F'Hi.siki; ami 
. xen,; j . 1 ’,. I*:; : I’., r-O. 

H.0;N. I’’ r II it r'"!"'-aTn I'll ■•r.jni non -pln-nyl li vl 1 a/'iii<- (Ki.iimke, 

. ;;i a:; 1 WkintU'*! i;k'. T.. l&Sfi. 

H.O N. " X 1 nut "f '••ifni*)iori|ui non.' //-n i 1 1 upln - 11 \ I liy ■! 1 a/ >> iiu ; F"i:.-x 
f: '/:s> I; ati'l Wusi i:<a'l!K . T.. ll*S7. 

H 0,N. - r. Tri ii i t ro 1 :} ili/.vAalt'rvlamiu<'|ih<‘iioj Mki.I'OI.A ami 
*, '5 IS . T . nipj. 

K ON ?" V 1 .ami nil lauron ir aciii W kii:', T., IJ?-'* ; F., UVl. 

k _ - X hi fp rsi .-i."/'-.)irx;iiU'-l ;1-Ji:icel ir a 11 h y <1 r i «l e Tll< -l.C ami ThouJ'K), 
• . * * 

H.-0.N m l . •Nitrohnizcvlti i ninth ylr./'/"!ie x an <>1 'Ciu's.si.ky and 
. T.. nay. ' 

K.0,N* K ; iiv I.' 11 l,i s-o-propy Ilia riii t u r i<- a<'iil Kkmi-I’.y}. T., 623; 

H 0,N; a Aminolaurylasparagiiie ■ Hopw.jon ami WtiiiMA-NN), T., 
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FORMULA IX1>KX. 


16 IV 

Ci»Hi^,ClP l'h*nyl fl napbthyl|.lioti>hotyl chloride tKiu, 

LOori!), T., 624. 

CieHuONCl p ToluidideH of R thlotoeinnitDic acidi 

16M. ' • .111, . 

CJIuOJIP l'h« (ly t hy 1 j>hoii[ihora m ide ( s 

L*NutiO, T, , • 4^ 

C«HuiO.N*Cl 4 :7-Di iiitro *i h vii roiy I ben / vl-2:3 tl i m e I 

ium chloiidu an<l KtMzhN* , T, 2044 U'i* 

CijHuO^M.Cl 4:7 [>iMitro-»5-hydr-ixy>l-//..iui.iyl.2;:{ iliiu. ! : s 
nzoliu til chloride (Mki.d<»i.a and KfST/EN . T.. 20 :jy ’’ ' 

CiaHjgOjCL^ o-Chlnrophfciiol o-hu 1 phox ide utKvl eth-' u 

Hmilkm}, T.. 41»1. ' ' ■ < « 

C|«Hi^02N4Br Pe r nit rosivcam |;h«ir*|uirioiie-;;-hroinoplie), . ■ v. , 

(r'oKaiEk, Tkoi iek and Wkim iu«t riK', T., 1988. " ’ ‘ •< 

Ci«Ht«0aKS> .Sulphonic .tcid of vt hoxydimetliy Uiniiu j.) . , 

(4* iiinmoniuni s.ilt i und S\ifLiu), T., OJr;. ‘ *. 

CieU^ONjBr Oxiiiur of caiiipliof .juinoiie p-broiiioj) h'' i , 

(Kokhtkk. TKonEK and Wrin i murjiK , T., 1989. * • ■■i- 

CuU'^iOiN^Br adU-fiiiol.m ry II.- M'»r\v(>y»]i .md V. » ; - ^ 


C,; Group. 

C|7HioO,i nilciliull.' tM (Tl TIV llld I'MWEIi . T . 9f4 ; I’., .J 
CitUl.Os Kthyl d etli'jxy-:i tx-ii/yl a pyruiied, c»rboxyU'., 
Tlluiii'i!), T,, 2201 . 


C„H,.Bp tt Broino oa d ii'ou/y 1 propaiiii i I).\vik.s and K s-, I 
Ci;HjoO l)iboiizyl.'iliyl..arbinol l),\v lEo and Kiri-IN,; , T '.':i i 
C.,H„N3 Pheiiy Ihydrazoiiu of /"o oyanod ili y.l roua r v ..n- 1 v 
aSlERLE), T,. 1880. 

CnHaO^ d-M et hy Ihe.x v lcarf»i n v 1 |^h(^ny 1 propiolaie lli: ;.:i, 
l» rt 



C|7HmO,; <f/-, d-, and / fl-Octylcinijaiiiat**s (ricK.\Jin and Ki.s'.ms j 
(/•M ethylhexylcarliinylciiiuamate T.. 22 :’ ; I’ , 

CitH^O) d- and /jSOetyl jS-p ho ny 1 propio na t ch ( I’nK.MU. ai.<( k*v a 

T,, 06 . 


(f-M et hy Iheiy Karhi ny I aphony 1 pro piooate (lIii.Dii. h , T 
CitH-jbO, Ethyl fy'/opcii taiiel:l;3:d-tetracarboxyl4t '• Tti 
ThurI’B), T., 2186. 

Ci^H^uO Methyl-n-peutadecyl ketone (Bu kakd and KjlWun I' 
C,:H»0 MethyliH. iJiu taduc vlcarbiiioi, and its sall-s ( I'l. k » ri. 4 :. ; . . 
P,, 313. 


17 111 


C„H,0,N I.nvtiinide of o-benzoylainino-STd-d i h y di ox v b- i i; :: i l 
(Funk), T., ri5f>. 

CitUwOsNa 2- H y d r 0 X y-o*i; a pli t Ii y 1 id *• u e .'<» -n i t r o a n i I i n e i i.,*. r u 
Clakke), T., 2082. 

CitHisOjN Ethyl .V-al ly Iglviriue (Ali eun and WziZM.\NN ', T . 

2-Hydroxy-a-naphthylideiie-o- m-, and p-aminoplicnoli) Sev. b 
Clarke), T., 2082. 

CirHijOaNs y-Carboxybonzeneazoo-napht)iylaniine, and ii-' « 

(rioWARD and Pope), T., 1335. 

CnHijOsN 1 :3-DikotO'2-aniavndenehy drindamiiu* (Ki jikm*'.'' . T , 

CitH^OoN CiniiamoyL-j;>amiuoacetopheiiODe (KK4iFftY\ T., ; f' 

C^HioOsN-j Ethyl co^DQa^anoDecarboxylatephenvlhvdra/-'^!^ 

MAN), T., 916 ; P., 101. 


2426 



rORMCLA IXDKX. 


17 III -17 IV 


tr > } (.Moim, P., 237. 

, -'j,jBiiro *-liJ<Ir»»T l pli»nyl-2-wol.iiiylhfnjiiBinuoIi> 

. Uj K i'vnE* I. T. , *043. „ 
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22 IV 

CnHuONCls 3:6-Dichloro-9-cvano-9-phenyUanthen (Pops »nJ 
T., 550. 

CbH—OtNCI Ch lorognoscopine, and its picrate (PiRKW and 

fse. 
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22 IV-24 in 


Bre*#******?'"******^** M<J RoMjisoH), T., 7SS. 

o»c®pS**» (P*itsi\' »nd RoBixiiON\ T., 787. 

r /di-.t bvlaoili&o- dmrativeof hydruXYJim«>thTUmino- 

iPMKOTT ind SMILK), T.. di:. 

(Miwi-r). T., 1237. 


8 A 
M. 
SA. 


C:^ Group. 

'< pi.iij lph^no'''*P^'niAflU'*ron^ iP'-rt: uid T., 549. 

p^oi* tfttrldihydroiybenrhydnil i,<'«o.s jiui Br.v.»N\T., 1455. 
. ,UV iicl T.. il56. 

23 III 


« A i; ■ oxvI'riitciifA/ophi-iivl a ti.»j>luhvl;inuti.-. iiid It* smiittin 
. 133«. 

y' I, l ,i!’Ot! .t.rivaliic of a p liydr.iji-.oi nil l)i,.iiV]ituMivlfllivI- 

<is- 

HU)M. <,'».liniroitilif (I’oWF.B .and fAl.lwl, T, ItloT ; 1’., 
g o N 0 “' > t'Frbf rilieacelono, and it.* liMlroi liloii.l.' irvxaM, T. , 1694 ; 


g 0 ^ * mt inn. and it.* nail* t Id H'''. I’-. l'-'4i(; 1’., My. 

a Vi) Id until n. Halt* of, with or(;aiiin .inid* :llil.|.u. ii>. I'.. '.’It ; )ihllial«tns 

.ir'..nv.ir.ii« of i'li K.tBD and KKSVoa''. T., do. 


23 IV 

H OJi.S i iJiini t liy laniiiio|ilinnylt h lol dmivalin- oi li vdroiydi- 
i, ti\’«minolhio'janthonn, and it* |.laliiiiihloiidn (MAlinliisN and 
r»i’r.- , T , 1357. 

B 08P I'hnnvl fl ii*rhthyl|iho*|ihoi.p tohndiiU KionMi andCHAL- 
■ . .It , T. 636. 

0.4 Group. 

-ai6 T., 1174; P., 

I'nimiroliti (Powei: rim) Tai.i Asi, T., 2f'0) , 

H.0* r»^iniii*’'iL* Bn<i it.'* .mlv*T nrU fl’f-nEi; :ui.i fAM.AS), T., '2004 ; 

' i' .l'-' 

iMmritthyl R<’ctylpn**dicarl»oxyl.ito fUn r-n* n , T,. ’J23 ; P., C. 
8*0, Pinifiithvl fumarate (Hn.infvin. T.. ‘jif.j ; 

.HA, Iiimnnthyi -aaccinatn (Hll.nin il), T., ‘d'd'd ; 


24 III 

iHiOiN. Iliniiilrobniinennazo.azohiMi/onn liiiFKv and llKARtiER}, T. 
.r.\-. 1’,, •.'■29. 

(’asimiroinc, and iU salts fl’o^vFi: and ('.aij..ss , T., 1996 ; P., 
MJi T- ! rspt Jiy 1 6 • nitroiiijilif ny l-'{:4;3';4' t« t rocarbox y lato 

’ t and HAMpaniKE), T., 724. 

.HrOJC fiRutyl hydrogen ]*olassinni iihthalat** 0 ’i<kaiu» and Krn- 
T: ' . T, r***, 

»B]pO«S T ri phe nety Isulp li o n it! m hydroxide, dichromate of (Hilditch), 

T . im. 

.MlHy Piacetyltt^wgclseraiiie, and its hydrofhloride (Moore), T., 1236. 
p7a'PiTiu(n;}og«ii»mine, and its hydrochloride (Mooue), T., 1240. 
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24 IV 

C»H^NC1 »■ uwl ^i-Chloroitearanilidc (Kxso and 0»tTO' 7 



C,5 Group. 

C^HbOt Mcthjl ratimiroate (1‘owEii am] ('ALLiN) T 
C.H„0, Withanio! fpowEn ami .Sai.wav), T., 4ft7 ; {».. 5ri 
CaiHj^ Pen ta'lec f l-tt- ami d naphthvlaminee, an<l 
f:. 1^30, ' 

25 111 




U V, 


Diititro- licrivativp of /• 'lintethy Uminoauilo.:; { ,j. ^ 
P«u ten-1 ;2 <lioittr (Rnir.MAN.s aoil NAfxro.s). 1\, 3io. * 

5 Dimethylaminoaiiilo.3;4 'liph«‘nvl/'yc^;pent^r . 

(RrHEXASV and Nai sTosK I’ , - t < . . 

25 IV 


Uil»romo deriviilivw of 5 .lime t h y laiianoi»,,i]r, . ^ , 

cv^/(?pentcn 1 :2 <lion© (Ri hemann and .VArN*r'»v\ 

CnHiftO^NvBr Rromo derivative of 5 d i me t h y ) a tn in r.a n i i o i 
»-yeIopenten l;2*dioiif ^IriirMASv and NArNin\\ .-jo, 
C»HaO>NjS BeD*en< >«ul phori ylci ti<-hon ine ami Kcn/e^ .. . 
einchonidine II-, T., 2-J9. 


C.,1 Group. 

A re ( y l<'aeruleo»*lla;{it: a- id (Pkkk in i. T., 1441; P \ n 
Phenylhydra/one of 2-2'-dial(IohydodiphrnyI K'hm» 
Tuknib), T., 'Jiri. ' * 

CjiHnO* Acetyl raHtmiroir a'-id fPuwEu and T.. ‘J')*!', , j- 

QsH^Oe Diarety Ibryouol (PoWEUaiid Mo.h;K!, T., ; P,, \\s_ 

26 111 

C«HuOS, TliioxaiiCheiiyl oxide (HiLniTi H and Smiif^ T T' I 
C»H gnOgN'j S.'iHiiyldiphoiiylljenzamidinc (TnHKi'.LKV and H .mi. • 
1604. 

C'ieHaO^Ns Benzoylciiichonine and bciizoylcinchoiiidin*' IPir-rr ' * 
239. 

C»H«0«N, iJi-a-carbot ho.ty lnityryn>enzidine (Krmfiiy:, T., ' JJ 
CaaHjgOjN a-1-Naphthylamiiiopalmitic acid ^Lk SirKirn), T., 
fl-2'N»phthylaminopalmitiej acid (I.« Steub), T., 829. 

26 IV 

CjeHjiOsClgS D i ben zoyl-;>-cli loro phenol o.sulpli oxide llfir >: i*. 

SMIIeES), T., 980. 

C,^ Group. 

C97H30N2 l:2:4:6-TetrAphenyIglvoxaline, and its salts (KvEhh>r til M ' t 
BIK), T., 1748 ; P., 209. 

C«H»0, Aeetylwithaniol (Power and Salw av), T., 49i. 

CnHj^ Heptadecy 1-.- and j9-na|ili thy lam i nea, and their salts l.£ >' • i , 
T.,.82S ; P., 104. 
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2tn~sjm 


amp*^ o*. •»«y iH*«Ti>ieTO!0, T, «S i 

^ , ! (,.» n»t(P0WEii umI llooKE', T. 94-2 ; P., US. 

^*‘”'*".1’ fioa Ifitluiaia ao«ull>Vni iPowF-K iml .•Jai«av\ T.. 49i ; 1'., SS. 

p-i. !»'''■ ' 

27 III 

, K. !ii S-b«ii«o> (KvtHiwr uid 


t,®’* 

S '- « 

R®**’!." r ;s97; P.. -.>2. 

m |»14 1 amiiiol eaioate iCKoi'Stlt and 


. 5 . 

lyi , .4 y laniiaonium aoid pierauiiiioUi-iiA-ontE N ^('kik keh and 


r . 310. 


, 0 JI 

Ca Group. 

Q i'P'XO. P.. 22 ii, 

*" 0 * ivC.jloctahydroxydii-Iienvl il'ti-.Ki.N . T., 1447 ; 1*., li*5 

|t, . inj ui II h vd rancdi i mi i Uf, stid P. . 

28 III 

0 gr iulToiuo 4:4' diIicii 2 «'yl>»xy- 3 ; 3 -Jitolyl 1*., 

* 0 *Br lJi’*r'>Hip> iitolaqiiMiliydronf (Moik\ W. ^27 

Kti.vl 1 11 ! m--in till! a. i*! jm.' i i mi n *>b.- n r.,.;u r« it’KiH aHH and 

. 0 ,^ N a l>lit hy Unii n*»»U* 4 ri<-- ai id (I.e Si'nri;'. T., b 2 S, 

%»l )A:Kyhmiti«»l**ari«- aoid (I.E Si kuiO. T., •''31 : 1’.. 104. 

28 IV 

0CIS i']tcavhliiolphcitv!>li|>lit<iiotvUul|>houiuui <’)ilorid«» |ilati> 

U.t iHamt. H’, T., lose! 


C.., Group. 

^ }{ I «if »><*• t fr-'Hi llic t»ii uf Myriad }.. }*ii r., 1706 ; 1*., 

20 n 

i,0, liii.pn/uvlclirysyj-haiii'- ari>l (Tuns and ''i.KU f.K', T., 056, 

Cs,, Group. 

1*0. Iliben zo V I r lir i 11, and its jioliis^iuiii sail fri ris .lud r’l.KWEU), T., 
yj;. 

1,0 lhbeji/"Yiciiiodiu iHOQomctliyl ftln-r {Titin and IJi.kwkk), T., 

r 

UO. I'haiii. ai-id 0’'>'vEK ainl Salwavi, T., 505 ; P., fsj. 

30 III 

laOdl; I'cii! auietliyl4|ucri-el iiia/a iiaplithiil (Waisiin), 1*., 165. 

IhOStj Dibcuzylmetli visiliLV 1 •►.vid« (Kipimnc- aud JIackkord), T., 

Csi Group. 

Pyridine acid e-picraminubeuzoateiCKouKEKaDd Matthkavh), 
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31 rv 

CuBnONXI »:«Di»iiiliao-»ph*ti3fl*iiitheDyl ehlorid* i. 

Howakb), T., 552. '** 

CuBsOJl^ 3:a.r)i /> hy1r6iypheBjrUtnino-9 ph«iijf|,,j.|, 

lit: IPorr toil HowAfeB.t, T.. 553. ■ •*.*» 

(^KiiONiCti 3:5 Di-p aliiiiioi.lifliyUinioo.9-[>henylx,t,tSi,i,. 

/Pott aud HowakB;, T., .553. 

C„H»0NS 4 AH'I u4f»hth/lbeDleii<;,uj|.| .^^^ 

Hl'KLK), T., S30, SSJ. “ 


Cj. Group. 

C»H«o, Hotuniroi 'Pow'Ch aii*l Sai.wav), T.. fiO*J ; P., 5 .j. 

32 in 

C*,HaOt«Ni, Anilitid a< i«i ^ypi.-rami riobeiiijojil* (C’KoCiir.jt ji. i 

T,30H. ■■*** 

C*iH»*K*S I’lLcuylhyilrazuiit- <;l' ro-^- uapht hul 

^>iid .Hmimc-i,, T., y'<J. 

I)i«nhy'lrtMlirr»tarui««-2;4;6-trniit ro.//t-i vUr;<- .., 

KoHIV.iON), T., ’Jiai. ** 

32 IV 

CnH^tOaNeS;^ l)i phenyl hi HHZu nap lit hy) ami iiniulpliM flic 4.1 j. ,,,1 , ^ 
( 6 '<>/i/'i os»«yli'’ mi'l t-Midnctivity of aiiiiwiu f ,, 

and Hauki.h), T., 1551 ; 1’., -09. 


C:« Group. 

C|sH«0, .Somiiitol ll’■n^Kl: .in.l Sal'vav), T., 5V4 ; I’., .'.5, 

33 III 

CtaH-ONe Meiizoy hliaiiiHiiostilbeiie, aiiii itanalt. (K vzksht iiij U-' . u | 

T„ 175S. 

CjsHjsOijKft Dianhy<ir.>«;<.t.‘irniii»’triiiitroniesityi.,-n« ll'jri f: i-. 

.SON). T., 2135. 

33 IV 

C„H^jON,Cl 8:61)1-''' uij'l toiiuJiiio-D phenylxaDtlmtiy! m 
(^OPE and T., fiii'J. 

C„H 4 ; 0 ,NS Heptudecvl u :iiid ^ napli t hy 1 l»f uzen e.' 5 ulphi'ii 4 nji 4 
s’l'EHK), T., 829. 832. 

Cj, Group. 

ChHhO. Aof ty Isomii irol (T'iu kk auli .S.aLSv.sYl, T., 5'J.3. 

34 III 

CmH..,O.S Dibeiizoyl a iiaphtliol siilphiile (Hiun n ii an.l .Smi u , T , i-i 

CmHmOjS Dibfnzovlanaphthol sulpho-aidc (Hildiiiu au.l Sniui t 
983. 

Css Group. 

Dibenzoylt rifol janol (Sai.wah*}, T., 2155. 

CssHmO Elaidoufl (EASTERtiEhu and Taylor), T., 23^)0; 1* , 

OUone {Eastjerfiklp and TAYiaOR), T., 2303 : F., 279. 

C»HnO DiheptadecTicarbinol, andita aceUta {EasterfiEu. »a-l ' 
T., 2301 ; 279. ' 



UIB-MII 


Founu IXDKX. 

3i III 


ri ,j4».oli««(Kl»T»»ri»u-»DdT*TU)»(. T , 58M ; P,. 

and T., 2S05 ; P,, 27®. 

- , i! I i S * " 


t79. 


Cm Oroup. 

^,„,gj.leModin ;Ttnris and CtiwjtKi, T., 

*? H^,,fii/afUil‘ro«thane(Kii-i'lsu). P., lH 

CjT Group. 

.,,jju»ltiUbarol (dALwa*). r, "IW ; P. 27*. 

iPuWtk aod SalwayI, T.. SiU ; I' . r,S 

C,j Group. 

t aw f' n founJ. of lH?u*oyMi*iiili!o‘ililbrn.* ftii.l i.iAfii Ji- i l ^Kvekk;*! 

1,0 ‘ ,.,A 

39 IV 

. ,1 1 Di ntphlhyl»mii»o*9-ph«n yUaiit hell y 1 chloride (l*ui‘K 

^/h » w.i- . T , I'S-. 


and 


Cu Group. 

il AN (iihe <J V Id itUil 1 he lie, aiitl it*) iiicth]<xiiih- (KvbukhT BDii 

I-' i: 5 S; i’., 2 lJ(. 

C«3 Group. 

ly) liraxidone (EA-attuKiELii and T.AVl.'in), T.. 2:iOii ; 1'., 279. 

43 III 

H.O.I Utanidontoiimt (E.AaiEHKini.ii and T-avl.'.ni, T,. 2 *ni) ; P., 279. 


C,5 Group. 

M.N. of l>eit/oyldiauiliiio.stilh«Mi«.‘ with »- mid yUaiiitropheiiul 

tuaw aud MiioMBiKh T., 17(50. 


Cm Group. 


H.ta0 iJipf nlfco.ylcarbinol, and it.s acetate {KAarHi:KiEi.i> and Tayi-ok), 
t .’S'W ; P., 279. 


61 III 

H.0,N, i'iinnuju}icl, of benzoyidianilinostilliene and [dieind (Everiwt and 
» A..«aia), T., 1780. 

a.,0K (.’eroioaeoxime (Eabtkrfii'I.d and Tavu>k', T., 2d02 ; P., 279. 


C» Group. 

H,d) Montanone (Eastei.fielI) and Tayuirj, T., 2302. 

24.S7 
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56 III 


C^uiON HonttnoBtoiime (EAtntmuiwilTATU)!), T. ^ 


Cm Group. 

HenzojUfttr^UoelUgic acid (pEUcm;. T., Uc ^ 


Cm Group. 

C.^.u0 M«lillOIi« /ElUIKKrilCLli Afld Tavlob), T., IiJSOS ; F 


KRRATA. 


VoL. LXXXIX (Tkam»., 1906). 

P«ge Line 

1468 11 and 12 /ar rm/i 

0-2801 gave 0 6363 CO, and 0 I. sr.O H^O. 0 ^61 '86; H := 7 5S. 

Cj(,K, 40^N., rM|uires C = 61 '0 ; H = 7 “i per cent. 


VoL XCV (Tkan's., 1909). 

Page lane 

1774 22* /i>r “C, •’ r«W“C«.” 


Voc XCVII (Trans., 1910). 

Paga Line 

2464 19* fvr “ a thoiisaml " /y</</ *• ten tJmUMud. ” 

2460 laut number in Oili coluum of vittros^tits ut U’ 

*'8703," ami fourth number of 7Lli columu of 
f*yr “8236” ri\id “9236. ” 

2462 Pig, 2 for ’* ^ noruxiiltiy ' read “ ^norinaUty. 


VoL. XCIX (Trans., 1911). 


p»g« 

4(1 

810 

810 

810 

810 

1263 

1269 

1386 


Lina 

20 foi‘ “ ncid ” rrtof “ ester.” 

17* «cid salt, CrtHgOgCuU ” read “a double salt, (\H,' .1 

\y ,, “protocatechuate” “pyrotartrate.” 

14* M “ nyrotartrato ami malate ” read “ protocatechuale ^hI 
13* “C./’ “O4.” 

6* ,, “Citraconic acid ” read “ Itaconb? acid.' 

22* ,, read 

14* ,, “Paul ' raiMf “ Pauly," 


From bottom. 
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Org&aio Chemistry. 


Hydroo4irbon'Q«808 by Non-nqueous Liquids. 

\|. 1)*SIKL(/. I'UijelCttl Ch'm.. I'.ill, 15, Sfi; -610). — 
. ,:i ,.f inolli;ii*«. ethiiie, «nj elliyloiic in ten or^rnuie. 
^ :it A seritss of tem|iL'iM lures lyiu^ betwoflu 

' ii iretU' Uiui OitWrtlil absor(iU;>ii [>i(K*tti; wore water- 

( i lit' U-mperHliiros were iiiaint-riiifil ap|iio.\imLiioly iMpial 
i . , MUt.ibly i)ro|ioi tioiiPil n-.sistuiu'o roil in rarli jiu kot, 

. ' 'orio;.' i!i .sei'ie.s. 'I'ha ;*]is in tin* liur.-lU* w.is s/ituriitotl 
^ vuiKinr uii'l iiicii-mril al tlio tcmprr.Uiiro of oaeli 

\ j-ri lUK'iit, so Unit n«) i-orreotion for vapour prossuro of 
. ■ i>.' tass'ssary. Tlio .''olvontH wore boilfl \itulrr iliniinisittHl 
, , :r. , ,.1.1 [.rw-autioiis were aJopW*! reiuovo ilU^^olvod itir, tlio 
, ..[■ niiii-ii irilrovluees Ofroi;*. 

H |wLt8, HI order of ul>><»r|>iive jhjwlm' at -5^ for 

r , :irt‘ Jij’ ’hyl, amyl, etliyl, I nlrohoU, bi nr.t'ue, toluoiie, 

. i . ,.i.. I,> \ liepUm*. With ethane atid elhylnie (he MolveuU 
(i , ' '’Orie-^, wliicli, however, is unlike the order of 
. for the le.'S .'^oluhlo j:a><es nitro;»en, carbon monoxide, 

: . , aiid tvirlem dioxide. 

• -;,*.i''ted that the sohihilitie.'s of the liydrorarboii ^^anen are 
» iLiliiei.iied by sj»eei(i«* cliemieal relalioit- with the solvent.^. 

; ’ f . 4 '‘"jpu-m eot'diiienl tlecre.asos in all as the teniperaturo 

t 11. J.O. 

i r-paratiun of /i’y Dimethyl A'’'i^ buta(ii«fnw. IImh-i mk Amljn- 
1- iiitiiK (l).Il.-l’. -dodll). A Vo,, yi( !d of /^ydimethyl 
U - i lirhe c.tn l*e obtaino<l hy pifj.ie>nu- cr f)iiia<:oliii at lUD’ 

► . -i d'h'rdr.tlitijj agent followed by Irucliuiial di-lill.ition of ibo 

t- i ■’ ' K. .M. M. 

tjon of Di iodoacotylene on Organic Baaos. Wimja.m M. 

; i./ Ahifv. Sue., 11111,33, 15'JtS — lOUl). ■ l^i-iodoacetyletio 

> . <• } u paii ti in a yield of iSO — 110",, of tlie theoretical by piiKsing 

i ■ n.’o a solution of {K>ta.s.^iiitn iodide and adding .sodium 

. HU- .'oluliiin drop by drojj. On mixing solutions of di-icxlo- 

• t iiet liv 1 aioj tic 111 ctlier, the com/HJiiaf, N Kt 

ii i. M'|.;u'atos in fo-ithcry niM^dio'. Dipropyhiuiiue when 
' • i m i)ie same w’liy yields the com/founrl, N lii’i.j,202l2, 

• ; I'i". forms long needles. V»y the aclioQ of acetylene 

idieijylhjdraziDe, riitrugeo is evolved and iodoplienyl- 
1 , produced, together with two phenylhvdrazine hydriodideti, 
-''Hi'i. SH .111, ni. p. 128^ {.Wiip.), and Nill>h-NH„]II, which 
' ^ }>eIow SOO'^, K. G. 
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ABKTBA^CTS Of CHKMICAI. FiPtiUi 


Actiou of Alkaline Solutions on Trichlorinatfed rv 
Compounds. G. Bbessaxik and E, SsoKt (GatuiUt, it 
G71 — 674). — Trichlorowopropyl alcohol (Mossier, Ab.-ir v,. t 
phenyitrichloromothylearbinol (Jocitsch, Chem. Ztntr,).-',- '■ 

and chloroform (.Mo.ttsler, loe. cit.) yield carbon monoii.J.- »V . ' 

with alkalis. The aiithois find that acetontt:lJlo^/t,.^■l, ^ 
niiiiihrly, ^riJ the amount o! tarboa monoxide ei’oiie.j ,, j 
the HulibtaucB docotiipose.i cliietly according to the (ajuate.t ■* 
(XVC.Me.,-OlUC0Me.,rCllCL , . , 

Fusibility Curves of Gaseous Mixtures ; Oxoniom 
Formed by Acetylene, Ethylene, Nitric Oxide, unci 
Ether. (Jkohckh Hacmk and Albert K. O. Gehmaxsi- „ , 

HMI, 153, — o7-. (.'oinip.iro lids vol., i, 4U ; u, .. . 

fusibility curve for iiiothyl ether and acetyleiio sheuv .i \,.f , 
maxiimiiu at - 1171', cuiTfsijyiidiii;' with llie conipcjiu,-! M,. ir ■„ 
Tlio c-vistencfl '»f an iiiialo>;ou.s i-o(i»|M»imd with etliyler-e i' . 

•he occuirciice of a ma\iiuum at Iha 'J hut tiiis i-a uu.’.A'.if . 
lif^iiid phase, 'rhe curve for methyl ether and nilrii- .■ ^ 

uiaximuiu at — Ihb’.i', f'orresijioiulin^ with an oxoniuui '■ 

which the corislitulion 

iMothyl ether ha. III. [>. -13b'4'. W ■ . 

Primary Aliphatic Diuitro-, Nitro nitrite, and Dinl i.i -, 
Compounds. Jri.n s von 1!kai s and Wi.aihsl.m.s n.ic * - 

mil, 44, :;.')d6- •J.ddl). dt has btien shown to he •. . ; , 

Vh .Meyor’s nietliod of [ireiMring nitio-comiwiinds from .di;,; 
to dihalogen eoinpoiind.s which contain the halogen an e.- .e ■, 
(listaiico from oiio another in tiie nioloeule. a8 iJinitmoii' a... . 

uilropontane, and aK-diniuodwane have heen i.solated and )- .M 
stable sahstanee.s. The nitro-iiitrilo eoinpoiiiids are toi.d „ 

stable. 

On cautions reduction, tho diiiilro-couipounds arc ,o!o.i’, ; . .. 
dioxiiucs, henco aliording a usetul method of incjiaiiii;.' ^ 
dialdehjile.s. 

aS-Vli-iodobntano was allowed to react in ethereal ..o.ii’: - s ; 
silver nitrite. From tho product three fractions were c > ■ : 
distillation. ^ , ,, i 

1. A small (luaiitity of hutijl iliuilriU, NO-O- Cll .‘, "'> 1 ' 

-105°/15mm. . 

2 . Mtnbutyl nitrite, XO,-[CH.,],-0-NO, b. p. at, out Ih' j. - 

a liquid of ethereal odour, which soon began to decom|K'.-v. ' n* 
ment with stannous chloride in hydrochloric acid solulu.ii. it ■ 
yielded S-hydro.xybutylauiine, b. p. 100“ 15 mm. lee 
derivative of the latter was found to melt at 75“, wiau.!' 
found 58'^. . . , 

3 . ab-VinilrohutaM is an almo.st colourless, practic.u > 

less liquid of b. p. 176-173713 mm.; the ' 

analysed, llromine tninr^foruied it into ^ 

IiOj-CBr.cOH./CH„-CBr,-NOj, m. p. 100“ 
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and wlver nitrite gave a similar series of products. 
^ ‘ .a;n«> ^ P* «»*»., w;w found to be somewhat 

' ^ riniuction iransformetl it into i hudroxyamijUmiimt 

.. h.iuid, b, p. 1--' 16 «•«*-, "liifh forms an oily 6eiut/yf 

* l Tiiei'onstitutioimf this lomjKumd Wiis proved 

lo j.ijteriiiine by luouns t>f fiiiiiitn; liy.lrit\lic* aoid. 
jM/»< i*' i‘n aimusi oolourloss hipiul, h. p. IP4 — 
j*. vaUs resemble tlukse of aS dihitrubutano. Tiu* godinm 
I «ilh beii/^Mi»vliazoni«m. suiphalf \ielils tlio corn- 
's 1 ' II . NO .)*[i 1 1{ N' V.)‘ N. l‘h, 111. p. 10l» . uiit*- yVlrti- 

, has 111. p. dl*'. 

^ '** I'- t i'htaiiK'd liy siiuiliir 

l i.t ittt'nhfooio lieri V’at I Vi' is an oil. 

, -i"!! witli -•‘taiinou.' ehlondc in hyduH-hh>rii‘ m ill solution, 

; . • .;.r ^ivt'N giutardialduxiiii.'. m. p. i;> (llauies Abstr,, 

. L'lVt- i7lO; dinitrolmtaiio smviiiilLililoxiuie, ami 

• . V r '■ ( iiMii'hes 111. p. lo7 — 111', 

n. w. 

j^MfjydrwUH Foriiiic Acid. J.x.mks H. Hi. via Skmmn, ami 

. WhhKH I'JlI, 4<5. '2m) —Atleniion is 

^ ’.I 'ht* lath of agrecimiit in (In* va!m*' ;;iv»ii by previous 
. . .Ml •i'' f-'T till* ph).'ical (a)ij>lani.'' 4»f funiuc ari-l Tliu nietbods 

* , . - 11 iiltbrrto eniplo}od yi«-bl only a y7 , .acid. 

i •• n,i.\'lr‘'U'« iU’id i> l*est prepariMl by «li.sfi!lui^' I bo ordinary acid 
... ;is copper Milpliate under a pr. .v^uiv ul I’Jo mm. It liaa 

• ' , .'i . b p. .'hi , !-•> mm., ’jy 7 7 1 1 mm. 

i , . m !'y aiid vjsco.'.ity of iho piiii; acid li.ivc ln-4>ii ilolcrmilictl at 
... 1 i'. Ill iM vai vllig from lU^'to Pr: 1)'’ 1 il'Jbo. l)-' l 

K. It. 

S y Bean Oil. Hkkmann .MArniK.sand A. IJahlk {Arch. /Vmrm., 
.i4U. rj I -4.).). (.'oinparv tlii.s vul., i, -The oil containh 

■ / . t I't laity acids in ijio form of ;;lyccridi->. Tin* fatty acids 

jalmi'ic 10 . „ oleic 50 .., linoleic lib ., ami liiioleniu '4'H',u 
: >i::. iicly icmiipare Bevvkowit '-rli, fJ(U, /•'iify, aw! ira./-*e^, 1501), 
..I, u.il Kciiiiat.-'U, this vob, i, 700). 

K.- examine*! wen.* retim-d ” ami '* unrtlined,” and gave 

' coIl^larlt^ re.Hfiectively : Jj* ' 0 550*1 ami *)-5505 ; Holidify- 

‘ lid, —15'’; l’40o; [a],,*)', 0 ; acid number 

0. 171.'}, saponilicHlion value l5J*:t, 154 d; Hehner number 

* ‘ Co -ij ; ii>iline value ldl’3, 135 *> ; ib ii.lii i t .MeissI value 

■ t.'. "7.')4,t, Polensky number O'TsiT, i'07<S4. Both oils gave 

* * ii'im r*.Mclion. The twooils were o-x^nx-ed to ( 1 ) *lamp air, (5) dry 

' ■ 14) damp oxygen duiing six months, ami then 

llie re.-^ults indicated that (1) muisturo raised the acid 
*“ . 1 5) oxygen alone or in presence of moisture did not lower 

'■ -ni. value, whilst (3) damp air reduced the iodine value from 
•' ' 1._' 5 and from 132*6 to 105'4 for the retined and unretined 
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Farostmcier'* procc*» applied to the mixed fatty acid« 
eeparation uf [jalaiitie acid, but the mixed uneatunt^d^^., 
obtained htiil coutaineU forue saturated acid. Bremer's 
a bad ee|)aration of saturated acid, but the mixed 
obtaiue<J contained le*.H paimitic acid than the product ov^* 
Farnhteiner'.-i method. No eoparation of compooeuiK of 
uonatuiated acidn could be efFected by fractional 
recourse wan had to liroiiiii>ati(»ti, and a metho*] i» deHr.’..-i 1 
Kucco»‘sive hei^aration of linolenic acid hexabruiuidu, 
tetrabroEuide, and oleic acid dibroruide from the mixture, i 


4<i|| 

K4 
*■ ■> 


V H 


Preparation and Properties of a-Linolenic Ac;.! ». 
Linseed Oil. Kuxst Khiuian'n (Ztitach. pUijsiol. Cheat , s , ? 

17'J — 197). — Ttio aciil.s oljt.'iined l.y the hydrolysis of lij, ^ 
freed from tlio .solid iudds at - IH' in the prrecore of ;. 
the residual liquid acid.s aro converted into tlieir :ii., ' 

trituration witli frc.shly precipitated husic /.inc carlxuist. . i., . 

irig tiio sall.s witli alcohol, tho easily soluble zinc a linoh.|.,iu. . . 

removed, aiiil from it pure a-liuolcnic acid obtained in p; [• 
calculated on tlio liquid .acidii. The acid, the purity of n; ’ ' 
controlled Ijy its imline number, i;69 — 278, and by iu q.iu.'. 'j. ,, 
conversion into the liexabromi<le, m. p. 179^^, is an unst.abir. sou.,.-, 
mobile lii|uid. Iff 0 9040 (after a few days. Iff 0 9248) ; li,,. . 

(C|,Hj,,(b.)„Zn,lZiiO, III. II. 72— 73f ammonium, iun'iiiii, ji./!,,., , . 
ba.sic co/i/jtr salbs are describeil. The acid yields IrkMomtrt ivi-.-. 
acid, Linlfjuf V'ljlj, III. p. 140', witli iodine chloride, aiul 
iodoMacic acid, m. p. 124 -120', with iodine bromide, and i- . 

by ozoiio into an ozonidc /leroxide, fdijUj,/!),,, which i.s i!oio!i.| ; > 

colli water, yielding hydiogen jKiro-xide and a .semi-solid iikism , ;..:. 
probably of tho seiniahleliydo of azidaio acid and inalondiaM.-!.'. j. 

Tho pajier concbnle.s with ,a reply to Ivollett (this voi,, 17.. 
is very questionablo wlicihor /> linidenic acid i.s proent in : s 
oil, although there is no doubt that it constitutes the chief 
of the mixtuio of acids obtained by the dcbiomination uf i h- , 
acid hexabromide. i ' 


Keto-enolic Tautomeriem. III. Tautomerism of tthr. 
Acetoacetate. Kuut 11. .Meyee and rAui, Kaitelmeieu ( /,»r ; 
44, 2718 — 2724). — Knorr, Kotlie, and Avorbeck's gener.d 
tlie dcsniotropy of ethyl acetoacetate (this vol., i, 510) coi.t.iui 't-< 
obtained by K. H. Meyer (this vol., i, 350), but these auiiiur- i • 
that, in a state of equilibrium, the ester contains 2 , of tl.t >: 
form, whilst Meyer's results indicated 7'7J%. 

Tlie authors have tlicrefore inve.stigated the source* of rr. i ’■ 
Meyer’s method, namely, the necessity of adding a slight i'om i 
bromine before a recognisable yellow colour is obtained, the con'c: ;.: 
of ketouic into enolic form during the titration, and the p' s « 
presence in tlio alcoholic bromine solution of sub.stauei' vt-' 
liberate iodine from potassium iodide (such are really present in ^ 
but not in fresh, solutions); but when allowance is made f f > 
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(ha pfoportion of tbe snolip form is still fo<md to 


,i«j • errors may be eliminated by adding to tlui solution, 

i\'*after the bromine, altsdiolie /J iiapbtliol solution, which 
. i„.„t with ioiline, but does so very rapidly with bromine, 
.due: iinactesl on by hydrogen iinlido: tbo sobilioii of the 
f ^ _ 7 , and the addition of the abobolie bromine and 

1 J^jlutions need not o»-oupy more than llfteen seeonds. The 
" *' i 'he rtbvl ai-ct.ate i.s then estimated by addition of potassium 
j litration of the sr|«arate<l iisline wiih tliio.siilphat«. By 
'„•! ,1 I he presence of 7t'‘„ of the onolic forni is indicated. Th» 
r , Is'tnren tliis and Knorr, Itothe, and .\vi rlaak's value hence 
, i . ..revpUintai. 

" . • ra'.uui method can only l )0 ouiploycd where the brt'inine is 

. ! -tii.t.ineouslv to the eater, and where the transformation of 

, , t tir u of tlio eater into the other is not too rapid, 

-f • ihSu'-stion of Bieeanl’s results (tlii.s voh, li, r)i;i ') lias leil tho 
r sj ply the aliovo method to the ei|uilibriuiu ol .solutions of 
, , , .srvirg comentrations of otliyl aceloieetate iu aleoliol, lainzene, 
V .’.s'llphide, and u beJ.ane. The surprising result was obtainesl 
,• if. t.i dihuu'us wbieh cm .still bo accurately investigated by the 
metlasl, namely, -V 5 -.V/IO, the proportion of tboenolic form 
-r-ci.: luniiiiues to increase with tho dilution, the e()uilil)rinm hence 
Ill: ' I'll the coneentratioti. This is explained on tile assumption 
i i: '.re iKiiveiit itself diiCS not remain eonstniit on clilntion, buleonsiats 
; a viriahlr inilluro of alcohol, ole . and the ester. Also, niniroth 
.1 T'.'l , li, ill) liss shown that tbo eipiilibriuni is di'iieiident on tho 
. .■ ilite's of tiic two eoin|>ononts, and it may fio llial. ndditii.n of tho 
• er .liiiea.ses the solubility of the ketonic form and so iiicrea-ses its 


■ |s I’.ieli. 

h r lie four solvents nnintal above, the i iirves eonnectiiig tho 
.a .ll.iiief the eoncentratinn with the jieteonlago of emdio compoiinil 
. <' fier apparently liocoine porpondiculiir to the orielie axis at high 

,1 ih*. as though tbo (ajnililuaiim were then independent of tbo 
!..s-r!t ition, but the errora of the luetbiMl are too great with dilute 
1 to [sTiiiit of this relation being delinilely est.vl'lisbed. 

T. ri. p. 


K-'.o enolic TnutouieriBm. IV. Forric Chlorido Reaction of 
Kuols. KiiiT if. Mkvkk {Her., I'Jll.'M, 27'-’."> — 272'J). -Xo ipianti- 
ti iT,. nie.iMireinenls have ta'cn made of the velocity of eiiol -forniation 
a ih tahil acetoaeetate. or of tbo ijuantil.y of enol-iron-compound 
I r'i.vi a.ih ferric ebloride, but from their conductivity moasiiromonts 
li .• '.j.eh .ami Descli (Ab.str., 1902, i, 708) drew tbo c.inclusion that only 
'HT little enol.ate is present in an iron cnolato .siilution of ethyl 
s.i :o,-,cetate, in spiite of the inten.sity of the colour. Thia conclusion 
1 " m; oiiifirnied by the author’s results. 

Ire estimation of enol in ethyl acetoaeetate by titration with 
1 ri'iiiinc (this vol , i, .750 ; preceding abstract) can be effected also in 
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of ferric chloride, the titration being 
the Tiolct colour of the enolate diflapj«©ar«. As th#- \ 
returriH a^fain, owing to further enoliKation, and can tbtfi ^ 
again by further addition of hroniino water, and so ors. ** 

aervCM txn a Htriking lecture experiment. In order to av j 
tion during the titnition, thiH inu.Ht be carriM out ... ' 
pcjK.-ible and at O'. ‘ * 

Varying profxu'tionH of aqueous ethyl acctoa/‘et un- , t , 
chloride solution were mixed, left at 0^ for an hour f^o tl. v- 
might he eMtablihiied, and titrated with .V lO-bromiri,. 

.**h(jw that the ferric chloride exert.s a direct eijoli-i; _ '* 
quantity of enol formed varying wilh, but not proporO' v,;-. ■ * 

amount of ferric cliloride added. The law of tna.«s action . vS • 
erjuation : f . ... “ ‘ • the qu.i h* V ■ r , • '* 

formed being <lc{»eiident on the nuinher of hyulrogf'H i 
indeed, the complex valt can be ileceiiqMjKed and the soluti--. ^ 

by adtiition <jf «u:id. Willi lotv concentrations of the . 

its hydrolysis, anrl hence the free acid present in it. m.iy h- r,.^ . 

that it can ho assumed that, in a state of equilibrium. 
ions correspond with the by<lrochlori<r acid lilierated fi- 
chloride hy iho onol. Merice A' v<. .. I ; , 

this expression agree fairly well for low concentiati' i,- ,f , 
chloride, but vary considerably f<»r t.ho higher couceiitrifi.,),., p. . 
be that in the latter ca>o tie* free acid in the f* rnc - 
influences tluf cquilihriurii, and that with higher tMiot i; re 
which requiro larger amounts of bromino .solution, !h»‘ -re-; 

hydrogen bromide destroy.s some of the enolate. 

[n alcoholic solution the quantity of onoUto cannot l-e C‘>' ; . 

accurately, owiiig to the change of colour on titraiinis i.. 
distinct, but the colour of tho enolate quickly rc-afqiears ' • c ' * 
velocity of conversion of keto- to enol form is apparently , • 

accelerated to a considerable ext<*nt. 

'I’hat the slow formation of enolate is in reality du.* t * tr- • « 
nes.s of enolisation is shown by the fact that enolate f 'uiuv*; : • t 
unimoleciilnr reaction, its course being quite analogous urh •: 
enolisdtion by halogens (compare l>:ip\vorth, Trans., 

The velocity constant, A' — 0017 at O', sliows that the ram!-': i ' 
of ferric chloi'ide i» almost e.vai'lly as weak as that of fp-e h\ a • . 
acid (this vol,. i, 350). In alcoholic solution ftUTio chleii :. > > ; 
mucli more marked catalytic clTcct on enolisation. 1 H. : 


Formation of Lsevulic Acid from Glucosamine, Chi'.n ^ 
Chitose. llKDWif; IIamuukukk {liioch^m. I'Jll. ?yy ■■ ' 

— l.icvulic aud formic acids arc produced when (f gluci ' iin ■ - 
cliiliu are heated for four or five days with :J.> — t r r 
sulphuric acid. , 

Hy treatment with sodium nitrite, gluco.samiiie hydioduori ■ > 
be converted into chitose, and this when heated with hydixxl.i.^r: 
also forms ia*vulic acid. These substances must therefore he -.l 
in those groups conhiined in the protein molecule which 
acid w hen hydrolysed with strong mineral acids. ^ 
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•r Inversion. VII. Optically Active Leucio 

* * .hesow) Acid and ita Transformation into 

^^...TOiC Acid. HkLIII'TII K uii.I Al.\ IS S. WuEELKR 

^ ■ ' 44 -^> 54 — -690. CompAre Ab-itr . T.Ml. ii — The resolu- 
■ Vij.o-ivujhexoic acid into <'i'ticL\lly Active components 
^ i'hed hy the cry^tallisAtion of i''. ijtiinidiite saU. 

* ^ . •fiMtnienl with nitrous Arid yieUU / hydr»>xvi>'aliexoic 

? j-sf.r of which is converted liy th.* ;u tivu^ »»f bromine 
ethyl (/-A hromofsohoxoste. Sinee it Ims been 
\ tr I 1907. i, 104) that the /-hioino e>ter may bo 

: . riiO / brtstmcAeid formed hy the attiou of iiilrosyl 
.'y-iUim*. it is, therefi're. |K>s>«ihle to convert the latter 
.] ,..*«‘rot either d <'r l .i hromoi <o\w\oic ;u td, 
i{ (*uht \oie arid, prepared by tho aetion of irpieous sodium 

i . j brotuoisohexovl biomide, lir-t at the oidinary 
• -i’ lou , erV'Ullise' in rhombic plate^i, m. p. 7i» -77' 

p !. licit n, Al*>lr., lOiiS, i» Tib; flmeliii, .Mistr, iSPo, i, 
. *•},>, I •>tor liHS h. p. J'O— SI It) mm . and yn-lds fthijl 

h. p. St)— S7-’ 11 mm., when tre.iiisi with 


. f . ,o.d tirmiine 

.ti.ijj of the acid into its optieilly active eoinpoin nts may 
• , i meins of the tpiinino or lirucine salts, Imi most readily 
. , p:i e.f tin* <piinidiiie salt. 

ir X •ov^na-uh* rtcj./ erystalli>es in thin prisms, m. p. Hi — S2\ 
MnleiioL' 7S And his, in .Vsodiiiin hytlroxiilo 
j, in Water [ajiV - (±<f- )• it- niAv also ho 

, * i.v 'l.e aitiuJi of nitrons aeid on / leucine, no appreciahlo 
IS ! pl.iee diirine the tran.vfisrmation ; tin* liarinui salt 
j y .,.,1 I he d eonld not. la* ohf unci pure hy tlio 

. 'c:>u\ nf its alkaloidai salts und is, (ie*refore, he-L prepared 
. ; .iiid Tsjtrous Acid; It) .V-^odiuiu hydioxido it has 


i I h /r./r-/i<e/<#’.ro f/r, prep.ired iiy csterifyiii;; tin* /-arid with 
i l.vdnii’en ehloriiie, has 1). p. 7lt -So 1 d mm., j a |i’,' -HO?'' 
Ii- " u.;ri. atid is convi‘rti‘d liv Ireitnn ni will) pho,*;[)horus 
• ^ II, «■ ill!-' t.thvl '/ a-hroinOf sohexo ile, eonsi h*rabh‘ lacernisatiou 


.'.po \ the acthm. 
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be ’armic Acid and Ketostearic Acid Isolated from Fungi 
i;enus Lactarius. J. liofoAULT and t *. Caiiuax {Cornpt. 

!:M1. 163, 573*). Thiirner's hutuiide .oiil has )»een 

c- i : -in (heifyjalus, hut- does not occur 

It \< extracted by alcohol, anil olitainod us Hpangles, 

: . i.ivin^ the romposition I'he suli-lanco appears 

•» . k.-uinii* acid, siiee it yiehls an oxiui*, m. p. W.) -hTh which 
i r.,' ti.e lleckinann transformation, a rompoun'l, in. p. 

• 'i,- ’'iKhl e‘'ter ha.s ra. p. 4i \ Ivediietion of the acid hy means 
•;.'iin aud alcohol leads to tho formation of an hydroxy-ncid^ 
H '* . this substance yields an acetyl derivative, ni. p. 52 — 53'k 
i : irr.i^hes stearic acid when its iodo-derivativo is reduced with zinc 
t ^ uci.l, \V. 0. W. 

* ami/. Pharm. Chlui,. 1911, [vn], 4, Ti7-343. 
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^ Butanolglycuronic Acid. Stsio Sanktorjh , 

191 1, 3d, L^2 24). - Methyl ethyl ketone when piveri ? 

the mouth ufidfr^oen redi»etion in the holy, end in ♦ v,., . . ‘ ^ 

urine an a /3'bulanol «Jcrivative of gi 3 'cur{>nic 

wiiH iKolatcvi a.- the harium nail, frouj tr . ?. . ■”’"->1 

did not reduce Kehlings RohiUon dirwtiy, a gluco., • V ' ^ 

attrihuf^il to it. ' ^ 


Action of the Chloride« of Dibasic Patty Ac . 
Sodioacetoacetate. Joha-nnw Soiii:ibkr [with 1’. 1.; ^ ‘ 

1911, 44, 2422 1'429). -Chlorides of sucHnic, fruitu ^ " 

acid.s react with ethyl Podioacetoncetate to form > . , 

type [<*U.,l,.[(.’0'C'f!(<’OMel-(‘<CKt)^. In addition, mi .ji.i 
reaeta with 1 mol. of ethyl .-oiljuni acet^oacetate, / **' 

lt-Cil,/C'IC,*C'0*C|l(C'OM(*)*( ‘o j; | “ 

Kj)onding malonic ester derivative (Scheiber, Al;.>tr.,' U mm 
haH n cyclic Ktriiclure, hut the Hijccinyl eater show.s no U r.,j... ^ ^ . 
to form a ylactone or other cyclic derivative. 

fkhjl exiccinylncHoacetaU ciy.«it.illi>e.s in prisms, jji, jv 
a red coloration with alcoholic ferric chloride. Willi ■/ 

four [innIuctH are ohtainetl : 

(<t) The salt of tthjl (i-cnrho.ctj^'roi'Vm:'*-^ ^ 
ph(!nylh/drai(m€, m. p. 138'^, foruiinj^ colo:jrli'r*.a, j... 

(i) A jn/razoU, ciy-tuls ii| ^ 

in. p. 13 . 

(e) A f>im, or »»• f 1^>‘ . 

(d) A ]fTodu<'ly lu. p. 214 ■ •21.')^'', !-oIuhle in alcohol, 

With liydroxylaminc an isoorucoA', 111 , p. Hi . is ohi.iinc.' . 
Iiyiira/.ino the [iro«lnct.s are a hyhaumf'.^ in. p. 188', anil a * ■ : , 

rn. p. 118 . 

F.ihyl suf'i'iuyldinc^.toafHnt^. was oltaiiiod as an fil : ir -i * ; 
cornllower-hlue (•o!<»ration with sulphurie acid cluinirinj,^ to -.‘i-m 
Ethyl (jluianfldutc.tUuice.titl^, ( Tl .jt Tl(t ( 'H K' . i: 
oil of acid properties; with phcnylhydra'/ino it t;ives ^• 

\\\9,-yihenylhijdraz\ih, ( III ,[(M l.,'t '0*N I I'Nll Phj._>, wliii h ri \ -m , 
plates, III. p. 217 — 21 s . 

Ethyl OiliynlldmCftouMale aUo an oil; with phcnv Ihy: - 
adi}nc acidA)\s phruf/lhifd/’<izi<h, ( ’.,Hj(CH.,*Ct )’N Jf ‘N f I Ph 1 . f .• r- 
it nyslallises in nacreon.s, lustrous [date.s, jn. p. 20t’* — 2o7 . K i \ 


Preparation of Additive Compounds of Chloral w.-: 
Amides. CTiemisciie hABuiK Okdkon' IIichteu (P.K. r J-’m '. - 
When chloral is fused with a molecular proportion of an a* :4 • - 
an additive compound i.s produced. 

Bvo-mo\^i}vahraviid 6 - chloral, CH Me.2'CHIlr*(.’0'NH ,< * H' 
forms Pinall, colourles.’*, odourless crystals with an intoIi^■ !y ^ '* 
taste and ni. p. (decomp.) ; it is inaolubh* in j>etrn!tuu; 

in water, but dissolves readily in other organic sdvents uil • ^ 


therapeutic value. 


K. M 'I 
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Ohngnhorio Acid Eater A. vos* Lkiikdepp (/JioMi'mi. 

! ogQ Compare Atwlr , lOlO, i, 710; Voiini;* 

■ ‘ I ffi'’®''* * «bori historifiil sk^-Uh of the role of 

* ’■ \ o alcoholic ffrmentAtion. A fiiitlicr iiu'esiijration of 

k' ' I . j„yin.jphenvl hydrAtt>ne!S showo*i tlj:it tin* lierivativos 

k : * ‘ -r’.Ie of beiose to two moUvulcs of pho^phoric acid, 

► = " ' iih Vouiig’a funuula for ilio pliosphoric 

’ 1 H ‘ ' Kl'' ^ 4 )-** The so*iiuin anil Ir.iil fialts of t ho osjuoud of 

,, j.)o|.arod and ALalysCil, tl.e full oxivriinoiiUl melluxi 
I' ' , j formula j'lven by tho autlmr tw*.) yoars ago 

f ‘ I rhe author olaiius that the jKX- 4 >ihiHty of usoribiug 
^ . V j-ji/iU ‘hven by Voung is duo U* his own invostigalitms, 

' ■ ' ,,jj |,s‘ him of osazones and iiydni/onos. I'lio j»a|>er ia 

^•it 5 on of Acid Eaters of Garbohydratee and 

V \'r,,\ Caki. Nh I’.Kiwi and K. Khktscumkk ZtiUch., 

■ »4) ('iilciuui d ga/actofJiOsfJviU, (*, H,j(),jP('a,U„0, )« 
\ •KiW'lv adding a siolutioii of {djospUm)! ihlorido in 

■ •• a *ii'jK.‘nsion of caWium carhonato iii waior oontaiiung 
• v^hiih ►tirred coiitiiinously and oonloil in a froi‘5ting 
* , . a vvhiU* |>owder, whirh in M)lution in watiT rodnoea 

, - hitu'ii and is fermouWd by iKvi-yoa.'^t. 

[ , , * •. « du n d in the sjiuio manner, gave a product wliicli cou* 

< t vi.iuhlr .-a)t rah inin chloriilo, 

• tju i I'icr foiild not be removed. rberoijij.onnd wasobtHintsi, 

I'V |artlv lis drolvsiiig ealidum .'Ucro>e phu'j halo hy heating 
• ‘.,, 1 , niii.utes with dilute hydiashlui ir acid. It is a wldto 
j «l.i‘'h give- Seliw.iiiofl's irai-tioii for l;cvulo>e, reiluces 
i.^' s and is readily fei iijent*'ii hy yca-t, thus dilTerlng 

, iuiii ■i«'Xtro‘-e jdio-idiale atid suciusc jih(.» phat u. It lias tho 
. .on (’,11 jO,l‘t*a.lld> 

' . .n /i ,fii<rr't')>fiOy}'haU w.xs. ol/taiiml in a >inii{ ii manner to tho 

.. , 11 .. jhatc. \V. d. V. 

Sal;. re of the So-called Galliein in Commercial Starch- 
vrup d.-. tJATTKKHArKK Nuhr. dflhURHin., UUl, 22, 

. " l luit |M»rtion «‘f rommen iitl starch ~yiup wliich ferments 
:vh<l to which tlu* naihe ^alli-in has hnfui applied 
■ i '« id -i t)**w rarlxdiydrato, together with a small ipianlity of 
* ■ . ih vtrin-s are not present. 'I'his <ariHihydrate is termed 

-.-I pi'jvi*-i()tiallv, and is an isi>merid<' of maltose, yielding only 

■ • 1 liVfholy.-is, \i may he separated from fermented slarcli- 

i- a vi-cous .syrup, which, hy treatment witli a mixture of 
h '.is .'itciiluii ami ether, is converted into a white or yellowiph* 
*• |->wd.T. iWr-yeart ferments glucosin slowly, whilst yeast* 
ar.d ciniil-in convert it into dextro.'^e. Mineral acids and 
5 .; a. id aho convert gluco.sin into dextrose, hut with high con- 
: 'ri'-i ;.s of miiieral acids the reaction is reveisihle. The pk^nyl- 
i-v if. ni. p. ‘j 7 — UKP, is soluble in )iot water and in alcohol; 

• ■ \^^\iro}>h€nylomzonej m. p. 240'", is a red jiowder, which yields a 
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blue coloration when troat^ with Rodiam hydroxide. ( v 
yiehlH arnorpljous ester* with benzoyl chloride, ^hlorot^r ^ * 
M-nitroljenzoyl chloride, and l>cnzeneftulphoQyl chlorirU i 
formed by the a/ tion of acid-H on dextrose in the maimfat ^ 
syrup (coirijAre Abstr., 1^05, i, 681). 


ViBCOflity of Cellulose Solutions. Kkrua-xs' m.. 
angew. Cherti., 1911,24, iH'Jl! — I’^Ub), — A nuuibr^r of 
of the visco-ity of oipriinimoniiim solutions of vmi ■ 
cellulose, .such as cotton, wf>od pulp, cottoii*wiM)l, hit. ? 
have led Iho author to the cohclti‘‘ioii that these vi-c...; 
lions supply useful infonnation on the nature and ?c, } ; 
cellulosc.-i. 

The oupntmmonium solution employed was prepar. d , . 
solution containing j9 ; 4i-.a!iis of copper sulphate w;']/ , 
hydroxide and dia-oivin*? the ha^ic copfa-r sulphate th i . v, 
amnionium hydroxide <l> 0*900) to form otjo litre <>f 
(piantity of (*ellulose was dissolved in this solution in . i 
to give a solution containing orm gram of tlie anlivdro i- 
r>0 c.c. 'i’hf5 vi'-eosity was determined by moans of a 
Ostwabi’s cafullary vi^^cometer. 

It is found that previous treatment of the cellulo.w- ui-), 
agents profliKa-s a marked decrease in the viseositv i,.t - 
ftnimoniiim cellulo'^o >f)bitiori ; the same result is broiiji ,'. 
by lieating the cellulose for al»out fifteen hours at 120 - 
other hand, tryatmunt of the collulose with a cold ’j 
sodium liydroxido for about tweniy-four hours, or with n 
solution for one hour, doe.s not affect the viscosity of t . 
from which observation the conclusion i? drawn thatn ft/: 
undergo a chemical change during inerceriKalion. So«)i lui i 
however, does act on cotton chemically, aillioiigli veiv ^ 
cotton which ha.s been soakeil in a 20"., ^olution of .sodi'im i 
pressed, and kept in a .stoppered bottle for several 
very readily in a ciiprammoriium solution and form-? a 'mIu': 
H low viscosity. 

(.•uprammoniuin solutioTis of hydroecdlulose, obtained 'a 
of dilute mineral acids on cellulose, are fur loss viscid th ic 
solutions of cellulose which have been acte<l on bv bleai hi';- 

W 


The Asymmetric Cobalt Atom. II. Alkhku Wkk 
1911, 44, 2449 — 2495). — The author finds that compi 
complex radicles [A.^ Co eii.J, in which the two gioui '. A 
crV-po.sition with respe<*fc to each other, can be re^-olvcd 
optically active isoinerides, which is in accordance wiili 
formtila* of such compound.s : 
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^ .pjite different from th/kt reportoiJ in tlio previous 
'hU vo! , ii 613). Compoumls of iho typo | I'o on^ j 

,4ni. witi* four different •rroups (Oo, A. H. and en), 
rror images of each other, since tin* fthylcnediamine 
k orientation in sjuce in the two tetraluHira, 

.«n* Name plane as A, and the other in the same 
m no longer the case with eoinjK)unds of the type 
»r^t thev cannot he .«aid to eonfaiii an asymmetric 
, iuuige and mirror image d<> not t»niui:i a plane 
i' there oonirs a kind <»f moloi-nl u- a^ymmeli y wliich 
, as /. U U of a .-in.pler 

‘uxx tccnrring with caiUm con»(Nnir;.l>, sim*e tliort* are 
,.».hvhonsliami»ie and A, attaci.e.i to tin* cobalt atom, 
wlsicli have bta*n resolved hclong to tin* 1 : ‘J-dinitru- 

:,r x-rte.- (tlic llavo-^ei ii*s). *'oe»i., j. and in 

] , '\r te'»'hui“n. intere-ting analogies have bcetJ found 
:i,j, uiids When f^^^^tl^pUi'^>llI^lhonic acid is used, the 
inu’io-lictlkylenediainim* cohah radicle is ditlieultly 
•i.il "f { h*' 'i r idhde isea'ily <olnhh‘. Wlum t/-broino- 
a i*' nsisl, ilu^ lea^t sohii)ht >ilt is that ftirine.l 
ii. !e. The.'i* lelatiotis are ju't the rcvi rsc of tliose 
thi- |■•slh^■i*^n of optically ai-tive cariion couiponnds, 
. in tin* resolution of letraliydioi|uin.ildine. 

1 <iiidtrodiethyh’nedi:vnuiieco)»:i!ti salts sh<iw a very 
ii'ial'>ns rotation dispersion, Iho /) lim* hjong sli'onglv 
the t' line is rotate«l to a very siuali extent, iir no*, 
-.■late'ii'' til*- toHowing rot weie ohvnved : 
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re t h(“ sfjliihiliLios 

rt : "rijis of gr.itns of 

salt III ltJ'> c e. < 
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i)iomeriAm, and in proof of thin it vaa not fonnd u, 

(alt* of tho 1 : H-dinitrodiethyiancdiaminecobalti-jerk^ 1..,"^ 

The cajies of ifoinerimu which hare been prore<| r,, 
diicidodiethylenefliamineeoIjalti-saltH may be siitaiiiari^.! j 


(1) Cir lmni-iiiomerihni : 

inio,N I 

{ 2 ) .Salt i.-onniii- m : 

I H) OX-o I., 

1 : 2 IfimlritO'li* tiivl* 
'Ji.iiriim .s-ill-.. 


r(iio.,x 
L( 6 ) o,,x 


(I I <).>»■ ,, 
( 2 ) 0 >' ”* 


ami al.TO tlic 1 : b-diriilritoiliethylenciiiaiiiiiipcoh.il! 
iTooco >.alts. 


(2) lotii.satiori iiietaijicri.-in : 

[II'n ‘'"""4'^ ami 
X ran Im) rithrr f'l, Hr, or S(.'N, ft<’. 


‘o i-n,. > 


(4) ( 'o-<ir«linalion polynu l isiii : 

I (I'N j j I j •'oeilj j|<'r(S'ii 

(5) Mirror im.-oo- itipmeriaiii : 

Thn iiiiictiv’o I : 2 <liru't l•^)«^iet)^y!•‘ne^liartur»rr^lbaIt p- 

lOOl, i, r)ll)ai-o obtained l>y hratinj; : . 'i- 

of potAKsiinn robaltiiiittit<^ and 46 grains of ctbs’lein-ili .r:,;!.- 
the loi.vturo br^rinK to fmtb. 'i lio dark brown solu(i..h i; ■ , 

from nnrhan^'ed cobaHinitrite, An<l on kcrpin;' . 

yollow crystals of tho 1 : 2 ilinitronitiite. 'I'bo mu'Om i- I, 
evapo^atin^^ yivcs at (irst a further quantilv of the -mI'. :is, i •: 
mixture of the I : 2 and I : tI-<Jinitro salts wbicli o n Ik* '• i ;in‘. : ^ 
frictional crystallisation. 'Hic io<bde is obtained by in i? : ; e 
liot solution with sodium iodide. 

In the resolution of (bo iotlido l)y means of >ilvi‘r d t:. ■ 

.sulpbonate, a precipitate of a iiiixtme of silver iodide af. i 
nitro(liulliylcne<!iaininecol)alt f/-c:imphorsulpho7iate is lii'' > 
from the hot solution, from wbicb mixture the eanipli'^i' ' 
may bo extracted witli hot water. 'Ihe uiotber liijUMr fr ^ 

mixture deposits a pai’tial racemate on cooling', from uliib * 
ipiantitios of the /-salt can be obtained by appropfiio- tr^ 
(recrystallisation, etc.). When about 20 jjrani.s of the / >ait 1 i * •* 
obtained, the mother liquors are unit€<i, the iodide 
and then treated with silver d*bromocamphorsiilpli(iriaU'. A: ** 
collecting: tlie silver iodide, the hot solution, on coolin;.'. 

brown utx^dles of - dinitrodiethylenedianiinecobalt d ■ hionc-'.c- ; - 

sulphomate. 
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ill# various Activo saltiit the camphor- aiul broimv 
fr |im*ipitat«d with excess of sothuiii 

K ^ of the iihlide traiisformoJ into tlio Kiso by 

|f ^ /, iitr oii‘lo. &ilu thou obuincil l»y neutralise- 

►* ' " «;th tae respt^otive aciJs. 

^ ,1 1 chU/rf!f<, Vl'l, where 

j, f^irm browni^h yellow. coUiiiiiiar Cl y.sUU. Tho 

•v,»n blown in colour, and cry>t;ilU>e.s m liroad, thick 
^ -r VUr. are similar in coliuir and >hs^>o ti> tho 

\ . i:-** f*-^'**^ \ 1 , (jivo Well ii.-vf!o[)t‘d oclahedral 

^ the inactive salt i» JuicroiTN^tallinc aiul of jirisinatic 

' ! : .. } nt# uitriit/^. YNO^, form .-tout, j.ii.-iuatic or columnar 

; .• iiij'iushed fiom tho lon^ |ui--iii> of the iiiactivi' i*om- 
■ ill inr ^ *hil ]'i'i>in.- ttr tabh ts, whilst 

• -.c-ot foiius loii^, .-'ilky, light yellow ci v.-bil.'^. Tho ociifs 

^ .,'f, ^ crystallise 111 uggiegales of sli.iii, prism.t 

. tthiUt the imiciiw s.ili gives rliombie 10111101.-. of amhor- 



noiiited, goldcn-yeilow crystals, d I : 2 />i/ulro(/t- 
'i:f ixnecvUiU *\ l'fom»'‘itnfJ4(’r9Uif fio/utU, 

iV crhtimctK- I'Ujg, browni-h yellow }.ii>fii.<. I ; ti /^intfro- 

.eit i-ntntCij'-iU d oniiphori(u/i»hotiaU, 


\i\ OS 


{. .uiii-ei -leilow or biownisit ) 

I ’i;g . j .M j.. 4 - li>'- — 1 1 ' 7 '. 


rocn, 1 *^^*' H- 


• ov yri-ni-, whirh are nfleu 

r. s. p. 


!‘r- lianitiun of Mercury Uerivative.s of Alkali Alkyldithio- 
rb.ijnic AceUit«'rf los KT.M i.i-sK.MiiNT.s Pot i.Ksr KiihiiKs and 
, -:P liVKii { 1 1 . 11. P. Ildr>.‘l5b. i '<>in|..iie Ali-'ir., 1,5111). — 


ett Kf('ll^-NMe-f.s s-N||Mi,-(TI . ('( )„Kt, 

ui j> 7*1 - 7 ^, i-*^ prepared by .-lowly treatingacooled solulion of 
1, .'.^Ytmuioacetati*, CtYKl’CH.^'N UM« (bu [.irts), in anhydrous 

• ; V ii i.trifon di.-ulphide (25 parts) in the same solvent. An 
rf;. f.-.uUnii lakes place ; an oil set>arate.i wbioh rapidly sulidifios, 
: i* I ii 3 ::r*i by iTystallisatioii from ether or acetone. 'J'ho TiKrcury 

’ ‘ ' Kft H .■N.Me'(.'.S*S)^lig, a pile yellow powder, is obtained 
:i -.I..' I'lregning cuni|K)und is treated with a .salunitod solation 
r.,.n !r;c cliluiide, and this, when slowly treated with a 30 % 
c. 'li i f sodium hydroxide (containing 2 mols. Nal^H), yields a 
<.y. \> ilow precijdtate of the utArcury aolinm doulile .salt, 
(C<VNVCH,*NMe-C«*S).^Hg. 

ch i-i is<.i!uted in the form of a yellow [Kjwder. If the solution 
I” tjiircury sodium .salt he hfeited until it darkens, a compowiidy 
;Nx (. H ,'N Mo'C.S'tS* Ilg*S*CEi j'UUjNa, is obtained as a greon 

* F. M. G. M. 
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Preparation of Optically Active Polypeptides , 
Compounds. Emil AenKiuiAUics and Hei.vkh h i." “ 
phyiiul. C'Keiii., 74, 3111 — lOH). — As a gi-htt 

ferments only hydrolyse lh<jse pjlypeptides which 
amino acids which occur naturally. An excepti ,• . 
d leueyl f lryptophan, which, accordiuj; to Uaus Ki-, i , 
i, 22, 50‘J), is tiydrolysod by the liver and by jjancreii;. [ 
and Schuler I'Abstr., llilO, i, 301) have prjinted os’ 
racemi.sation in the prepaiation of an optically a. ’i,, 
consider tlie hyilroly.sis ob.served hy Kischer to l> s ' 
f ti y(itij|dian. The action of prc.^-ed yea.-t juice 
'/Meucy|./-tiypto(dian indieates that only 
hydrolysed hy the enzyuro ; the racemic coinpjuiid . . • 
of Meucinc, f-lryptoplian, and d lcucyltiy]jlophan ; d h ,. 
when pure is not attaelted. 

It is [sjKsibhi by iiican.s of eiizyines to obtain i,|,' 

peptides from raceiuitt coinjstunds ; these are tli 

natural cotupKJtmd.s, hut a eoiiiparison t)f the tuaemtud. 
power i,s po.ssible. 

Prepared by tlie actioti of yea.st juiee in ■ 
ddeucylp'lycine has la],’; -HT ST’ to - hS’o , an. I 
[tt];,” + .'i7‘b2" to +37*1'', in both ea.ses .somewhat h;.;, ' 
those olitainod hy Fischer for the oplic.al antipode-. 
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Remarks on Henze'H Paper on the History of ... 
Acid. Adolf Oswald phyniol. ^ * 

(’omparti tliis vol., i, 017). Oilain mi-sslriirim-i.t , . 

Henze's paper are coriectefl. W 


Methylated Guanidines. Maltjn i?< iikn« k I < 

240. < 'ompaio A b>lr., lUlO, i, 'Jl>, 045, . 

part of tills paper «le>crilie.s attempts tu prepare .iiii.'tv. 
NMelC(>i’ the .secoiui, elTorts to obtain u/j iliiiii ' . ^ 
NMeX’(NJI.^)‘N HMe, and tho third give.san accuunt i f l i.- ; : 
of some new methylated guanidines and substanees r»*i iti i t... 
failure to ol»tidri a methyl- and a/3'dinietljyl-guanhhi;i - d 
tendency these substances have to transform iunne<U:iu iv 
and s-diinethyl guanidines re.^pictively. 

I3y the interaction of tbiwarbamide and methylaritit.- . 

mercuric oxide, /i methyJguanidiuc and dicyaiiodiamitli* ..£T • ; 

lirst probably by the ion of cyanamide, iirst funncil m; i. ‘ i 

Ethyl iminocii bonate fur^i^hes with niethylaiuin* . 

^juaiiidiDo; with diuiethylamiue, as dimethylthiocarlMU. ii*- 

B. ^jHAuClj, m. p. 105^; platinichloride, ■ 

anhydrous), and witli ammonia, guanidine. Ethyl ni.::. • d'- » 
appears to undergo methylation when left fourteen ‘ ^ 

with methyl iodide and potassium hydroxide solution, I'Un e t!.e : r >:* 
reacts with methylamiue to form a^/J'-trimethylguauuiiiit, » « 

nielhylaniino to form a substance giving a crystalline aiir.i: 

C, 5 Hg(jUoN^jjAu 2 Clg, m. p. 250 — 252^, and with ammuiha ii. li 
form /S-methylguanidiue (1). With ammonia in uue ca* * 
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j i-uiuiJiiie «** obtiioeJ, indiuatiun the presence of un- 
^ j ^ .'t-r MSfld. Kibyi 

‘ s ’.ir:' '■•'’Me),, gives with methylamioo in alcohol. a/S/S’-tri- 
i; J l e, with amiuouia in alcohol, /f melh\ l(.'iianidine, and 
, \ iAtnine a substance yielding u cr\ stslliiu* auric]ih»ride, 

^ I a;S dimethylguanidine. N Meilh N IIMel-NU,,, 

. ■ ni.'hiKlA were tried iiiiMieccAAfully i Dimethyhhiocarb- 
! »:tli Iiiuiiioiiia in alcohol in presence of nieicniic oxide 
. . •rim.thylguanidine^wiih smile /W Jiiiiethylgimnidiiie 
.. I' .ji .ei, Aostr., lEi.13, i. dAi ). k thittrurhinnitli, 

SllMi- •>Kt, in the form of its m, p, lim lappiox.), 

, 11.01.1,1 in alcohol /J/S' diinethylgu.iiii.iii o (couipaie Nimli, 

v o i J4 I !, and tho same suhstanco »:is oht.iiiied hy the action 
; . , 11 u.jjj' tri methyl 1.1 thiocai haiiiide 
; ,s;.i rijudiiulint auriehloritle, N H ;('( N II Mi )-NMe ,, 1 1 AuCI 

• , . , maii.isl hy the addition of gold cliloiidc to lli’e product 
_ at liie interaction of inethylthioc.u hatiiide iiiethiotlide 
1,1'i ) and dimethylamiiie in alcohol, rm iiis small needles, 
...iv sohihle in water. 

i .•.n'yn'.'/itociirfsimii/s nicMiWhfs, 111. p. 'JKI dill .olitaiiicd hy 
a, ' ii'tl of its two coitipoiieiits ill almhol. givi's an nurr- 
.1 S' .MI .Mel ..('HjCl, Au(/lg, ut. p. 1 ‘J'd ’ (approx.), un treatoieiit 
.i sill, r chloride and then with gold chloride, 'riio fimilarly 
,'..,|^.' i(im>'i.'orn/s hasin. p. 1 'J 2 — I'.M . 'Die inelliiodide reacts 
•; il.iii.ine 111 alcohol to form a/f/f itimethy Igiianidine, which is 
■.11. 'I hy the nctioii of iiiettiylainiiie mi the cm iissponiling 
1 i.e flee t riluet hyl 1^ -thioc.irhaiiiide regenerated from tho 
, 1 .' gives with iiminoiiin in aleohol, as .•i.itcd iihiive, /i/j'-di- 

.nidme.and with dimothy lanijne, a/f/f/i'.|ctramctliylgminiiliiie, 
'.l.e .LinicMirruU has ni.p. Ill' (appiox.). ’ 1 ', A. H. 


lamaciiie front Hydrazine Salt and Dicyanodiamide. 
' H'tsiv.s.s and (I.skak Kiiiiiiakt [Her., lull, 44. 
-DT' Aiiiiiioguaniviine niliato ni.iy he eisily and cheaply 
I :t"M ■' Nitrolinie (oO ., ealciiiiii eyanamidc) and hydrazine 


■e l.eiind with hydrazine or 0110 of its salt.s, dicyanodiamiilo 
g .viiiviiiie) yields a series of hydrazine deriviitiye.s, animig tlicm 
, It .\ ,N H„),,(N 11 -.N II )^_|| y 1^ distingiiished by its ability 
'■ il'.iJigiii in alkaline solution, giving an intensely bluish-violet 
iiiiitUT, Tho hjdrochluritU, ('J 1 ^N,,.,IU;I, di.s.solves in hot 
ci'ii.g a colloidal solution. Tho aziiio exhibits only slight 
1.-..' g V ip.tcity. as water effects jiai-tial hydrolysi.s and ammonia 
■ • ^ i.e ha.se. It is very stable towards strong acids; when 
a, ' h fiiuiing hydrochloric .acid for twenty- four hours at 170 “, 
'tf iy converied into carbon dioxide, ammonium chloride, and 
•i.e ivdrochloride, whilst with fuming sulphuric acid at 190 “ 
■eoiiy mcompo^d, gi^ng principally ainmelide (melanureiiic 
• ' oi-liydrochloric acid also attacks it slowly, giving ammeline 
V nil excess of alkaline permanganate solution, it yields four 
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atomii of oitrogeo per molecule, and, if the reacUoo 
end on the water hath, tlm hydrazine groups'are lurt,t 
the ’cyanamide part of the molecule loees part of it. * 
yieldM feiibKtaricfffi of the auimeiine ammelide group. 

The bluish violet coloration formed when an alk-Lj-f;.. 
the azine i*» left exiar^i to the air is vbiblo even aft* j •. . 
UK), 000 (ftirts of water. Kcducing ageoU, such a- i . . 
liydra/ine, h) {>o)sul|>hit6, and 2 :inc dust, decolorise the •■•i; 
but the (mjIoiu* so<in returns in the air. On aciditii-vt: 
alkaline h^jiutiun l>ecoui(«s wine red and then coluurlL‘<^.*‘, 
of trufis[>arent, llocculeiit matter. 

The colo uing matter can he tixed on unmoidar.t, > 
soaking llio tU.<^ue with the alkaline solution ami then vi; 
chloritle jv^jlntion ; the viokL colour i.n changed U) rt^l v ' 
hy acctir; acid. 'I’ho colouritig matter was isolated . 

(< the form of an opaque, violet-hl u k 
bronzy lUa thulliuhi .■“alt, ((J^jO.Nj.dTl.U, ih., > 

In colic* TitiattHl hul{ihuric acid melaum/ine give-* \M’!i i 
nitrate an iiiten>.o yvllowj-sh red coloration, whidj j-. , 
brucine reaction, and on warming turn.s to blue and li;. •. 
wifh evolution of gas. Hydrogen |airo\ide in conccntj i’. - . 
acid also gives a transitory reddidi-yellow coloration, w ; 
acid yield.s a deep leddish brown colour, changing t.p , ,, 
ovolution of gits, on boating. j 




- 


* ' 'a 

^ <*. 

- ’ 4 
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Pruseirtti Blue and Turnbull’s Blue. HI. Ki ; n '! 
(and, in part, H. \V'K(.t:Li.v, Fukukhick F. Tkkaiavku,, 
l>iEKK.vrnALKu](y.//r. C4<m., I'Jl l,[ii |, 84, •‘153— c,,,:,; . 

IDOD, t, l-iJ, 7n5). The compo.sition of the prcc ipitai. . . • 
mixing (Od molar) solutiou.s of hydrofeiTi>eyam». .0 i-l v. ) - 

t iilorulo and of hydroferricyanic aciil ivnd furoik ( hi ti l.. . 

investigatc’d by methods similar to tiio.-^e alre.oiy . 1 .— ;j.; 
cxperimonts ori the laimiMisititui of ibc preeipUHtr- i j-. 5 

puta.ssiuui furrocyanide and ferric eliloride ami from pnt.i ' 
cyanide and ferrous chloride have be^-u icjie.itetl, wirh ii' t • ■ 

somewhat from tbo.se prc*vioii.sly given. 

The piaxiipiutes obtained by mixing jKjtassium frrn . yo . 
ferric (’hluruie consist of Fcq [l*’e(CN),jj.."' only wla-u ‘r 
K^[Ft’((!N),.J;I''eCl3(^z)<0'75. W'licn x lies between oT.' .. . 
the prix'ipilate con^ist.^ of a ini.vture of Fcj ; 1 ' .N . 

K I re(CN),;] whilst as x laicomes gi’cutor than ‘i .'j, a . 
turo of tlio.se compounds with gradually inci*ea>ing .i:;. .: 
K.,Fo [Fe(t.’N)rt] is prodiicetl. 

Willi liydrgferrocyanic aciil and ferric chloride, whi!. t • - 
Il^[Kc(CN)rt]' '/T'tiCy ~^)<(>‘75, the precipitate lii.s the ' 

Fe^"[Fc(CN },.,|5 . For values of y between n 7r> :uul »''• ‘i 'f’ 
cipitato consists of the Utter compound mixed w’lth Hi e K . 
When 1 / >0 85 the precipitate consists of a mixture vt * 
compounds with Fe./ [Fe(CN)J' *, 

lu tho case of potassium ferricyanide and ferrous (himi ; . •■• 

ratio lJ3[Fe(C->i)^]'7FeCl3( = s) <0'714, KFe.."Fty 
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j 4 ji!u«i of s lying between 0-7 U au<l 0 75, ibis is 
,.i t*' KKe • "'ben 4 varies from 0 75 to 

consists of a mixture of K KeKe,' |Koit’N),j), ' 
Svj , wbilsl for vatu<>s of : ^0 ;i, the two Utter coni- 
. j, n‘i!ij>*nie>l by be, . j>ri>.|iice.l sccorjiug to 

tKKe [FrfCNy ~Ve, [bVifNi. j t K,( FimC'SI,,) 

. were oblrtiuoil in tiio ihm* of feirous eliioriiU and 

. “ , ,Li. sel l. When the ratio n,[KetCN t , >Vl’l,<0-75, 

. , i-oii.-i>ts of a uiixturo of IlKe, Ke I’ett'X' 1 , and 

,, y,- rN , i ; if tbe nitio -n 7 S, a ntixtuie of tlm latter 

‘ , . HVV fial’N),,] and Ke, ifV t'N)/ is [.usUiced. 

K. li. 

■,,-:on of Hydrazine. VI. Reaotion between Mercuric 
^ a:.! Hydrazine Hydrate in Alcoholic Solution, t'. K. 

, , V K Ni .xtzi.f d»UT. f 'Arm, .N'oc., 1 '. 1 1 1, 33 ^ 17,;, 1 5i53j __ 

, ;• i .Sia'' t*'i iy ( 5 let r., lynti, ii^ havcelunvn that wluai an 
,. . , r.i'.ai ol iijdra.'.ine Miljdiatc is li.Mte.l with eiilier yellow or 
"i.'ie, aiuiuiini.i nor aziiiiaidc is |.r.'diiii-.l, bat that 

.a ,l\;. 1 i‘ is addei gradually to a slightly alkaline solution of 
,, . h.tii .iiainonia and azoiuiido are foriiiod in ai'pnviablo 

. ,i. r.i. luio U'eti m.ido of tlio action of nioi'iinic ovido on 
: , i.Cioi! of hydraiiiie hydrato, and it lias boon found that 
. ti.’.ni ti-iu|'-iatnre 111 " reaction proia’od.s in acoordance with 
. 1 '. ;. .N 1 1,. 1 1 .t • r - llgt ) ■ ^ N, + "J I ig (■ ;il 1.^0. 'I'lio ainoiint of 
1 . ;n'.!ii*ly o'ltainod was slightly loss than that loijnired by 
. cc'ii!: Neither ainirionia nor a/.oiinide was laodiirod, but 
utio obtained of tiio fortnalioii of ethylidenoazino, 
Iir. 1 'Vas also foiii.d lo be a |.rodiict of ihu reaction, 

:,t «:ti, a while, waxy, .s,did coiaiiound containing carbon, 
.oci .lb. ait .»5' , <d tnercury. 'i'ho latter substance has 
eg o'" ir, rcM Utbliiig that i>f gallic, ilocs not show a dctiiiito 
ai. 1 wi,'.*n .tj'jdicd to the skin |a'oduccs painful and slow healing 
Ii." -am" compound is slowly pioiliiceil by the action of 
. i i\ c. light on mercury diethyl. K. U 

■ Constitution of Aliphatic Dinzo conipounds and of 

u’.id" .l .ii.aNSKs 'I'mielk (AVr, I'Jll, 44, JoJ'J 25^,5). A 

• ■.„.d I.ip r in wliich argumcnls are brought forward in f.ivour of 
-MS f.irmiil i for rertaiii prodiiet.s of the .action of liydra/.itio on 
r ,r. 1 "f • h,s fermnla IlN.NiN for a/.oimido. 11. W. 


I. ; 

' At 


IkylnJicaneH. gVitTut i I VfiUKN (//«/■., I'Jl 1 , 44, JOlO- -1]G52). 
ii;ii i‘A.i!iiiijikiioii of the action of ma;'iicHiuiu ulkyl liulideison 
1 ■' 'li'-riiio i-hows that tho luoMO-alkyl (ii-rivativoM, 

’■av!. propyl, hntyl, Mwliutyl, or i«oatnyl), and tetra-alkyl- 
'■ inii;ii witli coinparativo easo, hiit th« separalion of Iho 
derivative;; presents (»reat ditiiculticK, and these 
i.AYc not obtained pare. Ma;»ne.dam luethyV bromide 
iihi icnt rosigent than the iodide, and by its means totra- 
' UA-, b. p. '26 — 27^, is easily obtiuned. 
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The followiiw ndaUneM bacn pn/mm hm iMad tv. 
rwctioii ; the doired piidiicA is finsUj ssMMtod tna, ju 
sdntion bjr trsstment with eoDesntrst^ toifiiarie ssd, in 
stbsr (sfid nsoslly s smsll qosatity of unoxswiasd «iKf4 n 


dissolres, lesnog the desired prodiut, which iswBoted br 
TrmeAylj/TCpyUilieant, SiMe^Pr, b. p. 89’6° (G(wr.), DJ* 

f.*u>K1nmrmtrH7l«tl2MwiA *n<4 masmsMtim tnaf-Kvl J. 


le (3'3 I 


tncbioropropjUilicftne tod magoesium br^idi 

dimtthyldielkyltiticam, SiMe^t,, b. p. 96 - 8 ® (eon.), D‘‘ 0^21??^ 
dichloi^iethylsilicsiie end magnesiuin methyl it^de (J’5 ^ 7 ^ 

trimethyBmlyliUicane, b. p. 116-1° (corr.), 0J“ 0-7227, fnjm trS:' 
botylsilicane and magnesium methyl bromide (3-2 mol« \ .T/T^ . 
ttkylpropyltUieant, b. p. 1210° (corr.), Dl* 0-7347, from diehW^S] 
propylsilicaDeand magnesium methyl bromide (2-3 mok); 
amyitiluane, b. p. 1 31 -5° (corr.), DJ* 0 7322, from tric'hlototo^l 
silieane and magnesium methyl bromide (3-2 mole.); dimtlk JAi^ l 
butyltUicane, b. p. 138 0° (corr.l, DJ* 0-7463, from dicUoro^u ] 
butylsilicane and magnesium methyl bromide (2-3 mots.). ^‘*'1 

Tetra-ethylsilicane has b. p. 153 0° (eorr.), and D)’ 0'7694. 

The preceding tetra-alkyleilicanes have an odour of pelrolm* 
almost unattacked by concentrated sulphuric acid or sllulU, **' 
oxidised by concentrated nitric acid at a high temperature, t«>f( i,j^ 
chlorine in the cold and with bromine by warming, and erplod, 
their mixture with air or oxygen is heat^. The b. p. is lower ,ed(j, 
molecular volume (of isomerides) is greater, the larger is the Duatw 
of methyl groups directly attach^ to the silicon atom. 

The new chlorosilicanes required in the preceding syntbrsn in 
triehlorobutylrilicane, C^Hj-SiCI,, b. p. 148-5 — 149-5°, 1)° ilh'.'. (n» 
magnesium butyl bromide and silicon tetrachloride; triMm» 
biUylnlicane, b. p. 138 — 143°, DJ’ 1-161, prepared like the pteniii^ 
compound; diddorotthylpropyUUuxme, b. p. 152 — 158°, Ii;- !<>)>, 
from trichloropropyleilicane and magnesium ethyl bromide ; duUmt 
tthyl\if>hv.tyltHi(sane, b. p. 165 — 174°, from tricbloroirobuijlolioii 
and magnesium ethyl bromide. C. 8 


OrgtiDO-xnetallic Eater Compouada. I. lodostannisetw 
Compouada. Bruno Guhert and Wiluelx Klleh (&r., 1911,44 
2328 — 2330). — Tin reacts with ethyl iodoacetate in presence of IoIih 
to form ethyl di-iodostanni-diacetste, SnI,(CHj-COjEt),. CompwuA 
of this type differ from the alkyl compounds of the metaU is isuf 
oompletely decomposed by water and alkalis, thus : 

SnI,(CH,-COjEt), + 2HjO = 2CH,-COjEt + SuO, + 2HI. 
They appear to yield salts when treated with silver nitrate or sulphiu, 
but so far these have not been separated from their decompoKi** 
products. Treated with the Grignard reagent they give (h 
corres^nding tin tetra-olkyls. 

Ethyl di iodoetanni-diaettaU, m. p. 101-6° (corr.), crystallises frou 
carbon tetrachloride on addition of ether in colourless, (skmriei 
needles. It is decomposed by baryta into ethyl acetate, stannic ojd* 
and bydriodicBcid. With magnesium phenyl bromide and magne^ 
ethyl bromide, it gives tin tetraphenyl and tin tetraethyl respwli . 

EAyl didodotUmnx^i-o-benzoati, obtained by beating ethyl ei«e 



i. 847 


tfpsuuno OHXBnkT. 

attvm'k Kttmt), ud % litU* iodiao, in n dosed 

•* l50P,«^ftenieee in i^Mjuit-ydlow, mioosoopie 
pn^dlf iaMlaUe in dl aotventa. T. A. H. 

1 lOhjdfobeeuwo* fA*‘’-qji*HMndienoJ. Nicolai ZBLimKV 
GoMW (wr*i 1911, 44, 2312 — 2316*). — Doabts Iwve 
•CTiwseJ **7 Bruhl (Ahetr., 1908, ii, 1003) end by^Uerrm end 
^ii«{»«»-X«y“*n (Abetr., 1909, i, 218) es to the eccurecy of the 
[l^b.bed by the eothon regerding A' »<ycfohex*diene (Abetr., 
S '^* 19 . 723), the letter eu|K“tiog the apparent absence of 
HKd exAlUtion in this hydrocarbon, in spite of the presence of con- 
^4 double linking!, wee due to the occurrence of cydoheiene in 
M DAiec**' examined. The authors &nd that when quinoline reecta 
iji 1 : jAibroinorydchexane, the products obtained depend on the 
i^requADtitias used and the method of mixing. When the dibromo- 
^Tiurc is added drop by drop to quinoline in excess, the product is a 
!^wr» of cydohexadiene and c^^c&hexene, but the material they 
niinAlly worked with could not l^ve contained more than a trace of 
Further, determinations of the molecular refractions of 
pitoies of A' >-dihydro-m-xylene (Klages, Abstr,, 1907, i, 597) with 
3 diineihylcycfehexene (Abstr., 1902, i, 2) show that the latter does 
cl siwtk the optical exaltation of the former to any considerable extent, 
lorrurer, the ultra-violet absorption spectra of the two eyefohexadienes 
luaiuni by the authors (loe. cit.) are normal and similar, indicating 
t<t the hydrocarbon now under discussion is homogeneous. 
/iromu-A'-cycloAaesnc, b. p. 164 — 166°, or 69“/’35 mm., Df 1‘3901, 
» 1-5134. obtsined ss a by-product in the action of quinoline 
a 1 ; S dibruinocyc/ahexane, combines with bromine to form a 
lirvntdfy b. p. 138 — 140°/16 mm., and is oxidised by permanganate 

I sdipic acid. 

i' ><yc/oHeisdiene combine.s with hydrogen bromide to form a 
idrabrouiide, b. p. 80 — 85^/39 miu. This combines with bromine to 
nil s IribrwniiU, b. p. 150°/15 mm., and is oxidised by permanganate 
I » dibasic bydroxy-acid, C^UigOj, m. p. 93—94°, which distils almost 
sfhAiiged St 240''/20 mm. The formation of this dibasic hydroxy- 
id oil nxid.ition renders improbable the constitution assigood to this 
rdrobroniido by Crossley (Trans., 1904, 86, 1422). T. A. H. 

Tetrametbylcyc/obeptatriene. Hans Rupe and W. Kebkovius 
irr., 1911, 44, 2702—2713), — The action of magnesium methyl 
tide on euearvone yields a tetramethylcycfoheptatriene, 

bich « a tetramsthyl derivative of the cyc/oheptatriene prepared by 
^eabarg (Abstr., 1883, 670) and Willstatter (Abstr., 1901, i, 223, 
i9). In one instance the corresponding tertiary alcohol, b. p. 
^9i /II mm., was also obtained, but this could not be obtained 
Iff, M it undergoea partial decomposition on distillation with forma- 
>B of the tetramethylcyefoheptatriene. Further, a slight variation 
IM method of preparing the latter results in its admixture with 
* taij. Suu. Phyt. Chem. See., 1911, 43, 1102—1107. 

3 0 2 
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two dimeric, ieometic ineUiyl derivmtim of di]|< 

C„Hj„ ie e ooloadaM^ aobiu ^ i 
67—68711 mm., D» 0 8687, n? f-60660. lli* oi^d 
(compare Aawera and EUenlobr, Abelr., 1910, ii, 3©, 36f)*****l 
exactly what ia obserrad for a pair of coojn||atcd othTlcB* >^*^4 
with a side.chain at one of the end carhon atome ; the fact 
three conjugated doable linkinge of the above formnla do J****' 
considerably higher exaltation than 0-9 seems to be a new** 
the assumption made by Auwers and Ki^'enlobr (Ice. eit.) 
distnrbances (side-chains) may partly or completely annul ih* 
anomaly of a conjugated linking. It is more stable than 
mentbatrierte (compare Rape and Liechtenban, Abstr, 180 * 
and yields a dihydrobromid*, C.jHuBr,. When reduced by 
amyl alcohol solution, it yields a mixture of di- and 
derivatives, whilst in othyl alcohol, it gives the pure dihydre-co 
l«tro»is/Ay/cycloAsp<ad<«iM,C„H,„ b. p. 64-5— 65-6712 mm., 
n“ r47643. Which pair of conjugated double linkings ia'thm ^ 
reduced is not known. 

The two methyl derivatives of dihydroeucarvone have the foiin-; 
properties: (A) The less readily soluble form gives shininr .2 
monoeymmetric leaflets, m. p. 177 — 178°. That its omnUjC* 
decomposing at 265°, and its ttmkarbaeont, decomposing at 25^"^ 
also those of compound Ii, are likewise dimeric is indicated 
high melting points. (B) This modification forms four-sided, pns^ 
crystals, m. p. 142—143°; its oxime is found to be a mixture of <■ 
compounds, m. p.'s 204—205° and 265° respectively, the latter iwa 
identical with the oxime of A. Unlike eucarvone, the compoo^ 
and B decolorise permanganate in acetic acid solution only after «« 
minutes ; the conclusion is hence drawn that these compounds cootm 
no ethylene linking, and that they are probably stereoisoBi»ri(h( d 

the structure: 

=N3Me,-CHMe-CH-Cfl-CHMe-CMe^'^“*^ 

These results render it highly probable that methylmentUuua 
contains two conjugated double linkings. T. 11. h 


A‘-Butenylbenzene. C. N. Ejjbeh (Btr., 1911, 44, 2391-23Jr! 
— Attempts to prepare A’-butenylbenzene, CjHj-CHj-CHj-CHICH, 
have previously given only A--butenyl benzene. On condensing ahf 
bromide and benzyl chloride by means of sodium, it is now sbovo Uii 
in addition to ditUlyl and ditwnzyl, a hydrocarbon, b. p. 64''/IOa«. 
is formed. This is proved to ^ B^-hulenylbtneene, since it tidi 
phenylpropionic acid when oxidised by permangauato in acetone 
The hydrocarbon is a mobile, strongly refractive and dirpenis 
liquid, with an odour similar to that of cress leaves ; it has Df 0^1 
nS 1-6059. E F A. 

Preparation of 2 : 4 : B-Trinitrobenzene from HalogewM 
Trinitrobenzenes. Jacob. Meyeb (D.B.-P. 2347-26).— "hi 

l-ohloro- 2 : 4 : 6 -trinitrobenzene is vigorously boiled during two how 
with finely divided copper in a neutral solvent (such as alcohol), H 
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• ••WnitroheJUM# Mpantw from 
jjidioo- Ifto motoli fl^poblo of rmctlog in this msa&sr 
L oMi iBs*n*ri<w». b*». iron, o'" slaminium, whilst motbyl, 
slcoliolSt bsnsoooi scotons, or other am be emplojed as 
P* ^ P. M 0. M. 

oxido M • Bmluoing Agont. Reduction of Nitro- 
to Nitroeo- and Aao-benseDs, Aniline, Phenaaine, and 
Th. ZsMWiTlBorr and Iwan vox OsTROHisai.ENSK'r 
44* 2403 — 2409).— When nitrobenxeue vapour is p..M 
« s hver oi barium orido heated in a tube at 230^ iiitrosobensene 
^ Snt formed, but the reduction goes furtber, and, in addition to 
- product, aiobensene, considerable quantities of phenaxine 
ssitine and trace* of ammonia are formed. Nitrobensene is 
when passed over heated coal or pumice, and also when 
Ifium or strontium oxide is substituted for barium oxide. 
gSitiotcluene under similar conditions gives p-toluidine and a 
titalline, yeliowish-red axotoluene, m. p. 139^ o-Nitrotolucne gives 
otoluidine. m-Dinitrobeniene is not altered by barium 

With barium hydroxide and nitrobensene only aniline and phenaxine 

s formed. 

Tbs formation of nitroso- and azo-benzene is due to the tendency of 
nuB to form peroxide. 

TV following new doable compounds of phenasine are described : 
sasriavjiuW, C,H,(OH)j,2Cj5H[gNj, forms orange-yellow needles, 
p 232' (decomp.); pAenazine-nforcinol, C„H,(OH)j,2Ci,HjN„ 
reu bright yellow needles, m. p. 213‘5°;p/i«7)asins-caiscA«fory8tallises 
itsUats aggregates of bright yellow needles m. p, 184°. E. F. A. 

Quantitative Inveetigation of the Sulpbonation of Toluene, 
laxou) F. Holluiaii and P. Calani) [with T. van der Linder and 
; P, Wibact] (Btr., 1911, 44, 2504— 3622).— The quantities of 
.. w, and p-tolueuemonosulphonic acids formed by the action of 
ilphuric acid on toluene under various conditions have been investi- 
UaL The method consisted in sulpbonation of the toluene and 
auformatioD of the mixture of sulphonic acids into the oorre- 
^ing sulphonyl chlorides. The composition of the latter mixture 
M deduced from its first and second melting points. 

The inJoenco of temperature, concentration of scid, and amount of 
inTeetigatod. Increase of temperature favoured the produc- 
on of para- and meta-acid at the expense of ortho-acid. Concen- 
of acid, between the limits of 96% and 100%, appeared to be 
itliout influenoe. Increase in the amount of acid favoured the 
temperature,s, but this influence was 
asm St higher temperatures by the effect due to rise of the latter, 
■ji*^**** m-toluenesulphonic acid among the products of the 
potion of toluene has been definitely proved by the isolation of 
^Wmoudphonamide (m. p. 107°). 

«« addition of potassium sulphate, mercurous sulphate, and 
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Hirer Hilphat# hee been ihown to here no ioinmee o# tli,< 

*”11^ letion of chloroeulphonic ««d on tolonw he* elm b(»a i 
•.Toloeneenlphonio ecid ie »g»in Ou> n^ prod^ 

The poerible interconrereion of the leomww tol^ 

Hsid. taTbeen inreetigeted. wToliw^lpW eci.i 
uneltered after being heated with aulphnno acid dnriog ,u ^ 
at lOV’ At 350 and at 75“, the tranrfonnation of onbo^ 
acids into one another occurs very slowly. At 1 W this mtio, 
certain influence on the reUtive proportion of acids fomisd 
aulphonation. H. W | 

Preonration of ChloronlkylajylBulphonyl Cbloridea J 
AKIUN * Sods-Fsbe.k (D.R. P. 234913).-Whsn 
p toluenesulphonyl chloride are treated with phosphoms penUcVi^J 
and chlorine introduced at a temperature of 120— UO'', chlftnmiHi 
takes place in the sidechain, yielding the corresponding chlorti!«,j(: 

uyCUoroiolutne p-tulphtnyl chloridt, C,HjO,Cl^, coIouiIhb 
n, p 64—65°, b. p. 183—185715 mm., was obtained from pM-mt.' 
sulphonyl chloride; and m-tolnenesulphonyl chloride farci.W 
a-MorotolutM-m-nUphonyl chloride, colourlesa crystals, m. f w, 

b. p. about 100721 ' 

u,.2-JDi«Aforoiof««tM-p-«tfpAonj'/ chloride, a colonrless 01). K ), 

|gg 100°/15'6 mtn.s was obtained from o-chlorotolnene';»!tu!j.ip5«fj| 

chloride, whilst e-chlorotoluene-S-sulphonyl chloride furniehri Jtj 
dichlorotoliune-3-lvlphonyl cA/eridc, colourless crystals, b. p. Is2~!»- 

14 mm. “ '• 

Preparation of a Mixture of 1:4- and 1 : 6 Dichlcee 
naphthalenes. Badiscbe Anilin- ife Soda-Fsbwk (D.K.-P Sttiiti 
—The preparation of dichloronaphtbalenes has not in the ja«! bus 
technically satisfactory ; it is now found that by working « iw] 
temperatures and in the presence of a ha ogen earner that a 
containing over 80% of 1 1 4- and 1 :6-dichloronaphthalenes.«ht.,^ 
the remainder consisting of 1=2- and 1 ; 1 -isomci ide?. » 

naphthalene, accompanied by some freshly sublimed fornc oh un** 
treated in carbon tetrachloride solution wi h chlonpo at - 1 ) M ^ 
fractional distillation the greater part distils at 
when crystallised from alcohol furnishes 'f"’, '.' 1' 

(m. p. 60-60°) consisting of the 1 -.4- and ^ ‘ 

An alternative neparatinn is to treat the crude m. _ 
Rulphuric acid at the ordinary temperature during ^ 

rte 1:4- and 1 : 6-deriyatives remain unchanged, *h r^‘^- 
isomerides are oonyerted into soluble sulphonic acids. 

A Constituent of Coal. Aiti P.ctbt 
(Bor.. 1911, 44, 2486-2497).-A [Tta dlulh.i« 

was extracted with boiling bensene and also ^ 

under diminished pressure. The 

tionated and shown to wntain hexabyd {rations of <«“•*“ 

the extract it was found impossible to obtain fiac 
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rise* *!>• low* bmliog fr*etioas roadily polTinenae. In 
uaini* tlioiN^ tko *»**o C ; H to be tha aame. For 

I *“ h*Tiog » b. p. no— 120“/10 mm., 

t*^P«»diouT pr«»n». *“<1 ^ 0-920. Thi*, when puaed 
rad-hot tobo, yiolded flaorene, m. p. 112—113'’. When 
oilh bromin* in oerbon duolphide solution, dibromoduorene, 
^ ]ij_l6r. wo* fonoo'l* whilst when placed in a desiccator with 
1*^.' t.— ««nnnTertsd into monobromofluorene. m. n. 101—102®. 


I'H, 


r lb< » .. —wa* j^itvwvs SU A UOBlUVWfl 

it betaine cooler**'* into monobromofluorene, m. p. 101 
t**" On oxidation with potassium permanganate, 

CHj acetic, adipic, and oxalic acids were formed. 
Kitration yielded a mixture of products from 
O CBj which, on reduction and benzoylation, a di- 
(j CH bensoyldiaminotetrahydrofluorenol, m. p. 150®, 
7-. /-x ^ was obtained. Prom the above experiments 
'll t'H CH annexed formula is proposed for hexa- 

^ * * hyJrofluorene. When distilled under diminished 

—jure at a temperature not exceeding 450®, the same coal yielded a 
■.ix of more complex fractions in which the ratio C : H was not 

H-W. 




M 


Triphenylmothyl Peroxide. The Chemistry of Free 
ladicloe. Hei.xbich Wikland ( Ber ., 1911, 44, 2550—2556).— 
;jl«rating hie conception, already applied to -NPh, and -CPb, (this 
ll. i. 56'J'. that a free radicle K, containing hydrogen, reacts by 
itermulecular autoreduction and autoxidatiou in accordance with 
be icheme 4{H"'‘)H -->■ 2RH + (R"*')j, the author suggests that 
ef,iii4r< may dissociate thus : R-O-O-R — >■ 2R-0- ; the resulting 
idirle may or may not react further, as in the preceding scheme ; 
till Itic ipontaneous decom[)Osition of triphenylmethyl peroxide in 
oiliag zylene is assumed to result in the formation of the radicle 
'l'h,’i.l'. A small portion of this is converted into tciphenylcarbinol, 
St the bulk of it, 60 — 70%, undergoes rearrangement to phenoxy- 
iphenylmethyl, OPh-CPlij-, by the polymerisation of which diphenyl- 
eeipinarone, the chief product of the decomposition of the peroxide, 

I formed. Bintpinaeoitediphenyl elher, OPb-CPh 5 -CPb,,-OPh, forms 
oloorlesa plates, and has m. p. about 196°, darkening at 135°, by the 
isuai pmrees, hut when heated in carbon dioxide, it becomes yellow nt 
.and melts at 2 1 5° to a garnet-red liquid. When reduced by sine 
ad boiling acetic acid, it is converted into phenol and benzhydryl 
ratste, together with a little substance, m. p. 198°, which probably 
ia» tbs constitution OPh-CPhj'CjH^-CHPh-OPh. 

When heated at 230 — 240° in the absence of air, benzpinacone- 
ii[dienyl ether undergoes the reverse change tophenoxydiphenylmethyl, 
xhirh, in accordance with the preceding scheme (except that the 
phenoiy-group wanders instead of a hydrogen atom), is converted 
mto tetrapbenylethylene and dtphenoxydiphenylmetlians, CPh 2 (OPh) 2 , 
o. p. 132“ ; the latter is readily hydrolysed to phenol and bonzo- 
phsnoo* by boiling acetic and concentrate hydrobromic acids. Since 
s little phenol and benzophenone are obtained by the depolymerisation 
of besipinaconediphenyl ether by heat, especially in boiling xylene, it is 
prohtble that a portion of the pbenoxydiphenylmethyl suffers the 
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nonnsl antondaetjott wd antoxUatimi, rUMtor : 

which the (dienol end bemopheDone an ^odoeed. ^ ^ 

Frep«ratlon of PhenylbwuTldimeti^lMiiinoninmdMmi ^ 
Acid. FABBwe*K* TOW*. Mwwra, Ldcib* & BaCstu^TsT 
23491S and 234916).— phmylli*fayldim«a„la ^J^2 ^ 
______ so (annexed for^T 

’ — I • yellow, hygraeeopic po»Jw . J 

SO-Na/ \CH,‘NMej<' ^ p»r<d by heating sodiuni {mw 
' i — ' ' — / methylanilinedisulphocat^ *2 

methyl sniphate at 50°, and aabsequently sTaporating undw ndS 
preaaure ; when heated with aqueou* ethylaniline, it furni*he» 
ethylanilineeulphonic acid and dimelhyUniline^ulpljobic 
(dimethylmetanilic acid). The eecond patent 8tate« that th* 
sniphate can be replaced by methyl p-tolueneanlphonate {at 
methyl eaters), in which case calcium benzylmethylanilirie<iim!j,baf^ 
in the presence of calcium carbonate (or hydroxide) is employ,,), 
the mixture heated at 60° ; after separation of the tolueDesuIji,;^, 
acid by known methods, caUium phenylhtnxi/ldimet/iyltimmiiia^ 
ndphonate is obtained as a yellow powder, which is readily „ 
water. 1'. .M. i; )| 


Einetioa of Ammonium Salta. Hahb vos IUi.bax { Zviid . 
pkytikal. Chem., 1911, 77, 719 — 734). — Polemical against \V«ifi(B,j 
and Paschke (compare Abstr., 1909, ii, 722 ; \Vedekia.i ud 
Paschke, Abstr., 1908, i, 723; this Tol., i, 628). The coiittri!i,,« :( 
these investigators that the rate of decomposition of di».>lr,i 
quaternary ammonium salts is related to the dissociating power cl ib 
solvent is not valid. As already pointed out {toe. eit.), the resets*, 
are relatively slow in solvents containing hydroxyl groups. Tu 
influence of the corresponding nitrate on the rate of decompositics ii 
d-phenylbenzylmethylpropylommonium iodide is much smaller liu 
Wedekind and Paschke state, and an alternative explsnntioo of ib 
effect is given. The very small temperature-coeflicient ( 1 02 for a rjt 
of temperature of 1 0°) given by these authors for the rate of fomuiu* 
of a quaternary ammonium salt is due to experimental error ; the t™ 
value is 1 7. 

PheuyJbenzyldiethylammonium iodide forms a crystalline com(«i6l 
with chloroform, and p-bromophenylbenzyldimethylammonium lolik 
a similar compound with bromoform, which contains a molecule of tb 
solvent. In contrast to solutions in chloroform, quaternary amroor.iin 
salts are only slightly polymerised in tetrachloroothane. >' 

The Metallic Salts of Trinitrophonols and Trinitroer^ 
HEWfANR Kast (ZeiUch. gtt Schi«sa-sprimg$tofu>tsm, 1911, 6. 

3 j 34, 67 — 70. Compare An7uUtn, 1843, 48, 336; Zeitick («« 

1865, 189).— A description of the preparation of the following 
pounds in crystalline form, with special details as to their erp os’ 
qualities. 

SaUt of pieric ooW.— Potassium, ammonium, and sodium ; reu>™ 
yellow needles, the latter containing one molecule of water of <tv**» 
lisation. 
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■ kwXMflIZ 

t«« w*- “ P««'»t ttnttt 130”, and line, 

L « A.v!>,7.n,8H,0 (»1 k> S, 6 or 9HjO), two mols. of which persut 
•TW' foim iwddith-yrilow needles. Ferrous, 

{C,H,0,N,)^e,7 or 8H,0. 

green leaflete. (CjHAN.I.Fe.llH.O, reddiah- 


(Tjstei*. Cw^rou*. (C,I^O,N,)jCu,5H,U (else 4 OT IIH.O), 

, »cU. of which pereist until 130 , forms small, greenish-yellow 

P S^ttr, reddish-yellow, glistening needles unstable in light. 
i«», (l’iW,0.NJ^AI(0H).7H,0, small, re<ldish yellow needles. 
;■ H,«\Sj)jPb,l or 4H,0, a yellow, crystalline powder. 

Iriiulnerttol. — Poiattittm, CjH,0;NjK. Sodium, 

^ C,H,0,N,Na,3H,0, 

yellowneedles. Ammonium and eo/cium, (C.H^0,Nj),Ca,4IL0, 
^(.b-ytllow needles. Airium, (C.H^0,N,),Ba,ri„0, small, sulphur- 
leaflets. J/aynotium and tine, reddieh-yellbw powders, with 
II.II, three of which in the sine salt persist until 130’. Cuprous, 
™*'’' greenish-yellow needles, is stable until’ 
(ii * (stiver, reddish-yellow needlee (compare Abatr., 1885, 531). 
luwme's. (tl,ll 40 ;N,),jAI( 0 H), 5 Hj 0 , reddish-yellow needles, darken- 
Ijt in sunlight. Uad, (0jH<0,N,)jPb,Hj0, sulphur-yellow leaflets, 
trnwi, ((’.11, aKj|,Fe,2H,0, glistening, greenish-yellow needles, and 
rne, bio*n iiystals, decomposed by boiling water. F, 51. 0. M. 


Preparation of 4-Ohloro-6-mtro-2-aminophenol. Aktien- 
tsEO-sciisrr Kl'B ANtLiN-FABRiKATlON (D.R.-P, 234742).— When 
vihito-l acelylaminophenol is treated with dilute nitric acid, 4-cWoro- 
«i<s»2 oceiyfomiticjpAenof, m. p. 150—160”, is produced, which when 
fJiftiyscl hy alkali hydroxides yields 4.cbloro-6-nitro-2-aminophenol 
» yellowidi brown powder. P'. M, (i_ j{ 


Derivatives of 1 : 2-Dim0thylbenz6ne [o-Xylene]. II. Emu, 
irjouiEK (fler., 1911, 44, 2498—250.3. Compare Abstr., 1909, i, 
it I. -The phenylhydrazone of the o-4 ; 5-xyloqiiinone described 
wimisiy, when treated with sodium hypo.siilphite in alcoholic solu- 
», yields 5 amino-o 4-xylenol ; the aceCt/l derivative crystallises in 
in plate-, which sinter at 184”, m. p. 19b-5— 191”, and when heated 
tf* .t-rtH^uitTUamirunyi-xyUnol, white needlee, m. p. 93—94”. 

-• .l<»f^ant«^o-4-icyfe7tyf acetate forms fine, white, silky needles, 
r 156-157 ’, and 5 diacetylamino-o-i-xyUml acetate crysUIlises in 
napnal plates, m. p. 100-5— 101-5". 

n.imiDophenol when treated with acetic anhydride and sodium 
tetate yields o^iacttylaminophenyl acetate in long, colourless needles, 
t p. i.'s-(9’. ’ 


i i M^lroxy-m-rylene, obtained by the reduction of o-4:6.xylo. 
riroM with aqueous sulphurous acid or sodium hyposulphite, forms 
^ri«s, slender prisms sintering at 85”, m. p. 87—88”. 

Ug fiiiitlw^ ® colourless modification of o-4 ; 5-xyl(X}uinone 

H. W. 
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CblorognaiaoolB. Tnutrocu Joia Mid O, b. Fob, /a ; 
1911, 41 , i, 722— 737).— S-Amncffuttueol fydneUoriU, dH n’*' 
from S-sitro-l-acetylgoAueol (oompara Coonn, Abctr., 
forms pale greeniali-wlitte crystals. S~Jmin«fuaiaeol^ CRr^ 
was obtained in grey crystals, m. p. 125 — 127“, which 
pure ; it gires a reddish-brown coloration with fgirjc 
6 - Bttuoyl^inoffuaiaeal btmoaU, c„h,an, foMaii 
crystals, m. p. 162—164“, and does not gire a coloration 
chloride. 5-Ae«tylaminoguauuol, C,H„0^, forms colourln* <tt*^ 
m. p. 116 — 119“, and gives the phenol reaction with ferric 
5-ChloroguauKol, C;HjO,Cl, obtained by the Sandmeyer reaci^TT^ 
aminognaiacol, has b. p. 237 — 239“/760min. (corr.), m. p. 16i_[^ 
It gives a yellow coloration with ferric chloride. ■ ' 


gives a yellow coloration witn temc cblonde. 5-CIU<mn^Zj 
beruoaU, C,^H„0,€1, crystallises in long, colourless nted)^™^ 
66—68°. 6-Cilorcguaiaeol aatale, C^,0,C1, crystalliM* in 5,^ 
less leaflets, m. p. 42 — 44°. 6-Chlorogvaiaeoltthyl tt/ter, C || 
(prepared with ethyl iodide), forms colourless crystals, tn.'p, tsiljp 
4-Aminoguaiacol acetate is obtained by reducing with 
hydrazine the acetyl derivative of benzeneazoguaiacol. 

i-Aeetylaminoguaiaeol, CjHj,0^ (from 4-aminoguaiafol 
colourless crystals, m. p. Ill — 113°, and gives the phenol 
with ferric chloride. i-Ckloroguaiaeot, CjHjOjCl (prepare.] hr u, 
Sandmeyer reaction from 4-aminoguaiacol acetate), is a coloutin 
crystalline substance, m. p. 158 — 161°, b. p. 241 — 243';iii)g, 
(corr.). Its btmoyl derivative, Oj^Hj^OjCI, crystallises in cuhsc^ 
scales having a mother-of-pearl lustre, m. p. 79—80°. 

The benzoyl derivative of chloroguaiacol obtained by Pstaior* 
and Ortoleva (Abstr., 1898, i, 641) bad m. p. 76—77’, ao4 ta 
probably identical with the derivative just described. R. V h 


Preparation of 1 : 4-DihydroxynapbtbaleDe Monoaitjl 
Ethers. Farbwebke vork. Meisteb, Lccios k BeCkisi; (li hp 
234411). — A satisfactory yield of 1 ; 4-dihydroiynaphthalcM ia«» 
alkyl ethers can be obtained by heating d-amino-a-naphthul hrjrv 
chloride with alcohol during twelve hours at 170 — ISO. Wi* 
methyl alcohol is employed under these conditions, 200 p.wu cl lit 
aminonsphthol yield 120 — 130 parts of the tnonouurAci ahr, 
reddish-white crystals, m. p. 131°. F. M. 0. .M 


Some Derivatives of Hydroxyquinol. IV. Guido BAtctum 
and Ebhanno Mabteoiani (Aui R. Aeead. Zincei, 1911, [v], 20. 3, 
18 — 25. Compare this vol., i, 68, 305). — In the course of sttempua 
demonstrate the structure of 2:4: 5-trimetboxypropiophenons udd 
its dimethyl ether, previously described, the authors have prcfa'd 
some new derivatives of these substances. Trimetho.'cypropioplaoai 
is not acted on by bromine and sodium hydroxide (compare Si:.™* 
and Wehln, Abstr., 1903, i, 40). 

Hydroxyquinol trimethyl ether may be prepared with good yield ^ 
the action of methyl sulphate on triacetylhydroxyquinol, a concenaw 
solution of sodium hydroxide being added in small poiU« 
Hexamethozydipheoyl is not formed when the reaction is carried ri 
in this way. 
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j,^4:5-5iB*ti*o*ypropjopli*noBe preWoaaly aenttoMd 

124 — 126 ° (aoftcning at 
teetfl O^jHjyOj, also crystalliaos io needles, 

IT— 118 °. Tbe htniegt dwivatir^ CjjHisO,, forme long needles, 

I. ' Ilia 

j yj^,^,li^e^pr«piapi*itM»iiktnylhydTazone has m. p. 113°, 
' V with amyl nitrite), 

■ f. „ crystalliMM in seales having a alight yellomsh-green colour, 
H6— 1*®°- It gives a deep reddish-brown coloration 

i as aleoholte solution of niekel arotato. When it is treated with 
LnxjfUinine hydrochloride the dionius, is formed, 

rrvstallises in prismatic needles, m. p. 206 — ■JOT'’. An alcoholic 
L tioo ol ‘i** »ui>*tance yields with an alcoholic solution of nickel 
!^ts a bright red precipitate ; with ammonium palladichloride it 
j ule yellow subst »nce ; with ferrous sulphate in the presence of 
P i.,j, intense red coloration and a red precipitate are produced, 
fw sub-iUnce seems, therefore, to be a syadioxime (compare 
r«4.ar»eff. Abstr.. 1908, i, 554). When the above mouoxime is 
with phenylhydraiine, the oximt phewjlhi/drazone. 0,,H5,O,N,, 
, oh’sined as a white, crystalline powder, m. p. 246—248“ By boiling 
Ji, tnonoiime, dioiime, or oxime-phenylhydrazone with dilute acids, 
«,ill fuuntilies of a crystalline suishince, m. p. 133°, are obtained. 

* R. V. S. 


Some Derivatives of Hydroxyquinol. V. Guido BsBosLtiNi 
S. .trsKLi (.4«i R. Accad. Litieei, 1911, [v], 90, ii, 118—124. 
,':.mf*re thisvol., i, 305). — Hydroxy-ketones related to hydroxyi^uinol 
uTv been prepared by the action of persulphates on less highly 
iK^ensted phenols in alkaline solution (compare Kumagai and 
1 olff«<i«l«in, Abstr., 1908, i. 159), It is further found that tbe 
apinibcation of 2:4: S-trimethoiyacetophenone by means of hydro- 
iromic acid (compare Stoermer, Abstr., 1908, i, 190) yields 
I 4 dihydroxy-S methoxyacetophenone. 

The action of potassium persulphate or of ammonium persulphate 
m 2-hydmiy-4-methoxyacetophenone (paeonol) in alkaline solution 
inJer diverse conditions yields 2 : 5 dihydroxy-i-me(h(ixijac«toph«non», 
',11,/',, which crystallises in white scales having a yellow tinge, 
n p. 164 . When dissolved in concentrated sulphuric acid, it gives a 
;»llowish.green coloration. Its aqueous solution gives with ferric 
hloride a red coloration. The acetyl derivative, C|jH„0,, forms 
imall, colourless needles, m. p. 118 — 119°. Tbe iwnaoyf derivative is 
1 yellowish-white, crystalline powder, m. p. 215°. When sodium 
sToiide is used instead of a persulphate in the above oxidation, the 
saeino! remain-s unchanged, whilst when hydrogen peroxide is employed 
1 miilure of products is obtained. Ksterification of 2 : 5-dihydroxy- 
l-m<thojy»celophenone with methyl sulphate yields both the 
iriuisthoxy- and dimethoxy- derivatives. Tbe former can be extracted 
with eth» from the alkaline solution, and is identical with the 
M : S-irimethoxyacetophenone, m. p. 101 — 102°, previously described 
iMrgellini and Avrutin, this vol., i, 68). From the alkaline liquid 
«i*r acidi6eation, 2-Aydroxy-4 : 5-dimethoxyacttoph«non», Cj5Hj,04, 
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««n b« cxtaieted with oUmt; it er;sttBkM in ]rdkwidi.v^ 
m. p. 114 — 115°. lU aqiMoaa •olotioa givM • gi«Mi 
fwTU! ckloride. The aeetfl deriTetrre, C„H, 40 (, Iwrai in^****^ 
lew needtee, m. p. 146 — 147“. With UlieudATde, 

dimetboxyacetophenone yielde H-hydircxg 4:4': 6'-4rieM4gZ^-4‘ 
which cryetallifea iu email, red n^lee, m. p. 13(P.‘ 
ooDcentrated eulphuric acid, giving an intenie 
eoloration. *“s»Haa^; 

When trimethoiyacetopbenone in acetic acid eolution u 
two huure with hydrobromic acid (D 1-47), 2 : 4K)ltAydrojti.5 ^^,^ 
aettcphenoru, ie produced ; it forme yallowUh-white 

m. p, 166“ Ite aqueous solution give* a red coloration eixbf^ 
chloride. The aetlyl derivative, crystallieee in lone mu^ 

needles, m. p. 127—128°. Ilvt* 


A Nitroso-compound of Dimethoxyrphenol, and ita [w 
atives. Kudolf Fabinvi and Tibor Sz^ki (Btt., ISii'H 
2293 — 2298). — The substance obtained by boiling asaronic 
aqueous solution with sodium nitrite, and formerly siippoMd t, * 
4 : 6'dimetboxy-o-boozo<iuinoneoxime or its tautomeride fjtbw 
1907, i, 45), is now shown to be 2 : 5-dimethoiy-l : l-heutoqmtst,! 
oxime or the tautomeric 4-Ditro8o-2 : 54imethoiyphenol,’ *,4 , 
number of its derivatives are described. The substance on rctssat 
crystallisation from hot acetic acid forms transparent, lustrous cittw 
yellow needles identical in composition with the red form (lewnb4 
previously. 

Ontmetbylation with methyl sulphate, it gives d attrow'l 2 t 
trimtlhoxybmixeM, m. p. 191“ which crystallises in lonp, relJui. 
yellow needles from alcohol. The reduction to I smitio 2.54 
metboxyphenol, m. p. 157“ (&c. cit.), is best effected byammonisud 
hydrogen sulphide; the acetyfamino-compoitnd, m. p. 180“, crrst»;!a« 
from boiliug water, and the diaalyl derivative, dl p. 190", from eitW 
water or boiling alcohol ; the dipropionyl derivative, m. p. 131; liw 
crystallises from alcohol. On oxidation with 50',^ nitric icij :m 
aminodimetboxypbenol yields 2 :5-dimethoxy'l : 4-bennx)ii)ww 
(compare Schiller, Abstr., 1907, i, 700), and on treatment with eiiji 
chlorocai'bonate in alcohol gives 4-4ydrozy-2 : S'dimcMoryphad' 
aminqfwmaU, m. p. 143°, which crystallises from benzene in ghuii'u:| 
leaflets, and is readily soluble in alcohol, chloroform, or acetic a'sl . 
the acriyl derivative of this, m. p. 135“, crystallises from hot alcahoi, 
and the carboxymtUiyl clhtr, C05U"CH2’0’CjHj(0Me),,’KU’(X1,Et 
m. p. 108°, obtained by condensation with er.hyl bromoacetaic a 
presence of sodium and alcohol, crystallises from alcohol. 

4-dcstyfafntno-2 : b-dimethoxyj>henoocyacetic acid, 

NHAo-C,H,(OMe)j-0-CH,-CO,H, 
m. p. 172“ obtained by condensing ethyl bromoacetate with 4 hjdroi)' 
2 :6<limethoxyacetanilide, forms colourless crystals from alwhd. 

Several of the substances described exert an antipyretic actios, 
which is, however, less marked than that due to phenacetin. 

T. A. H. 
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Tfttlwrininin (tonpoanda with the aame Hydro- 
--^na. OHtauB Jjatm (JS*r., 1911, 44. 2387—2293). 
jj^BtW*******®*^ r*aet« with th* Grigoard reageot to form 
T»a«r> containing three aromatic hydrocarbon 

-HiMe nart in pMt with the Qrignard reagent preeont 
T***li« oMTWonding diarjl telluridea and diary 1 bydrooarbona, 
+ addition, the 

** iiJlaride eo formed react* with hydrochloric acid aubseqnently 
a Ti to form some di&rylielhiriuium dichloridOt 
jo uro i» dacompooed on addition of water, forming a basic 

TcM 2HC1 + 0 = TeR,Clj + H,0 = TeR,Cl-OH + HCl. 
sMe equal*'’®* ^ repreaente an aromatic hydrocarbon residue, 
j^ftain ra f** irregularitiee were observed. With magnesium 
lei,! iodide, no di-o-tolyl was formed, but, instead, an unidentified 
'' irtoiling hydrocarbon. With magnesium p-tolyl bramide, the 
^4 oJt 1 obtained was not identical with that of Weiler (Abstr., 
>i^i! description is given of the method used for the 

,-i^t’ion of all the substances formed. 
f„,Juti^luUuri»iui>i iodicU, TeFh,l, sinters at 245°, has m. p. 
ir— and crystallises from hot water in small needles. The corre- 
tviiding I’Tomide, m. p. 259 — 260°, separates from hot water in small 
fijqi*. The eAioridi, m. p. 344 — 245°, crystnllicos from dry alcohol 
n addition of ether in long, slender needles. 

p iodidt, m. p. 232 — 233° (<1ecomp.), crystallises 

rosn sicohol in six-sided tablets. The brumidt, ra. p. 265 — 266° 
deconip), crystallises from water or from alcohol on addition of 
tbrr. The ddariiU, m. p. 260 — 261°, crystallises in small prisms 
ram dry alcohol on addition of ether. 

THo-UdyUtllurinium ioduU, m. p. 195 — 196°, forms small, four- 
:ded columns from water or alcohol on addition of ether. Its 
^ueous solution is precipitated by picric acid. T. A. H. 


Preparation of <»-p-AlkylhydroxyphBnylethylamine« and 
heir A'-Alkyl Derivatives. Aktien-Gesei,i,sc'iiaft fCb Anilin- 
sBKiasTlo.v (U.R.-P. 234795). — It is found that w-ycalkylhydroxy- 
btsylethyUmines can be readily prepared by treating primary 
alkylhjdroxyphenylothyl alcohols with phosphorus pcntahalides and 
iibsequently heating the w-p alkylhydroxyidienylethyl halide BO 
Utined with ammonium hydroxide (or the required alkylamino) in a 
iwed vessel at 100°. 

f^ilethoxyp/imt/lelhyl alcohol, m. p. 22°, b, p. 143°/ 13 mm. (prepared 
rota ethylene chloride and magnesium p-anisyl bromide), furnished 
nder these conditions a 50 — 6t^ yield of u pmethoxyphenyletbyl- 
oine, and when dimethylamine was employed, an 80% yield of 
'pmetlioxyphenylethyldimethylamine; the intermediate chloride has 
i p. IOO-I0577 mm. 

YEOuayjihtHylMhyl alcohol, prepared from ethylene chlorohydrin and 
>sgneuump-pheDetyl bromide, can also be employed in the foregoing 
ration j itbaem. p. 40°andb. p. 135 — 140°/7 mm.; the intermediate 
dlmide has b. p. 136—13077 mm. F. M. G. M. 
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PbjUmtoroU of 807 B««». Hsbxaxx M Amn tm i ? 
(Areh. PAarm., 1911,3^9,438 — 444. CompwetiiicTol. 
and Block, Abatr., 1907, i, 521; Keimatan, tUi rol., i, 75 f ^ 
bean oil contains 0'7% of nnsaponifiable matter, of which 55^ ^^ 
and crjatallioe, and ia compel of atigmaatorol 
pbytoeterol 97^ and 45% u liquid. 

The crude UDeaponi&Able matter waa mixed with light 
and the mixture strongly cooled, when it aeparated into 
crystalline product ; (3) a aointion in light petroleum of t 
brown material. The solid product was acetylated and the 
product brominated in ether solution, when atigmaaterol acttiie".*^ 
bromide, m. p. 206 — 206" (compare Windaus and Uauth, AUtr 
i, 129), aeparated. The portion of the brominated product 
ether was recovered in crystalline form by gradual addition of 
to its solutions in alcohol. It proved to be phytotltroi aceu>u 
CjoH^af^jjjOjBrj, m. p. 126", and ou reduction and 
hydrolysis gave the corresponding phytotierol, C^\{ ll(■f 
m. p. 139", [a]L’-22 83° " '‘'• Vt 

The liquid product had iodine number 124-4, - 1 lij; 

[o]n 0 ", and gave the colour reactions of the phytosierols, (jn 1 ,,* 
ment with digitonin (compare Windaus, Abstr., 1909, i, 17;) j , 5 ^ 
amount of the material sepai-ated as a erystaUiite addiiir^ 

[a]},' - 44-66° in methyl alcohol, but no separation of the liq ud mm a, 
components was thereby effected. The liquid has the same empitai 
composition as the phytosterol referred to above. T H 


Action of Chlorine on “ Saccharin.” PasquAtr I'.ntuu 
(Ganulta, 1911, 41, i, 698 — 705). — When “saccharin” is nubi^vt 
to the prolonged action of nascent chlorine (from hydroi-hlonr m 
and potassium chlorate), o-chlorobenzoic acid is obtained, Wten -.St 
duration of the action is more limited, however, a suU'accr u 
obtained to which the constitution of potassium o-imirwevl/iliiJm^ 
acid, Nii:SO(OK)-C,H,'COjU, is ascribed. In this case “ bacchara 
is boiled with dilute hydrochloric acid, and potassium ehliii.e:« ii 
added from time to time until the “saccharin" is completely ili.'.*elt(ii, 
and the boiling is then continued for a few minutes to ei[)el nre» U 
chlorine. The above-mentioned substance, CjHjOjSSK, cry-uiuie 
from the solution, after concentration, in the lorm of trans|arK,t 
colourless, tabular, rhombic crystals [S. Di Francoia.i e« 
1-46336:1 :1-79093], m. p. 286—286°. The barium salt, 


crystallises with IJHO, which it loses at 110°. From it the free ani 
may be obtained. When the potassium .salt ia boiled wiili >•:. 
potessium hydroxide, ammonia is evolved, and potassium 
bsHXoats is obtained. Barium siUpkobcnzoats, CjHjOjSBa.-lH.O, •» 
also prepared. !>.' ?• 


Preparation of Esters of Cinnamio Acid. F*EBe.'f'*Ejiio 
VOBM. Fbisdb. Bayer de Co. (h).R,-P. 235357 ). — EOtylem 
a colourless, odourless oil, b. p. 190 — 195°/11 mm., is prepared } 





AffiTBAcn or obehicjlL rtfiRg. 

If » hw miliiiEnuou ot tk* fated 68 “ -eeWf f« 

to 72—80", are cooled to the ordinety teoiporebtte or to . ib 
molt we* elmort always the 42“-««ad, bat MoarioBally tfc, ^ 
bat 0-05— l-O gram of the 68 “-aad, on beating to SO-ioj. 
minute* or for eereral hoam, and ften ^ng to U» 
temperature or to -14“, eolidide* to the 6 Sf»^id mote 

than to the 42“-acid. . . , b i 

The obeorration of Ltebermann and Butonn, Uut U* 

42’. and Stf’^icid* always solidify to the 42“«ad on cool^j 
ordinary temperature or to 0 ", i* oonfinned, but if tW eoo;^^ 
effected in a mixture of ice and salt, sometimes the 42’it)^ 
sometimes the 58“-acid separatee ; separation of the former aa 
be recognised by the slowness with which cryst»lli«(i„o 
Further, if the fusion from the 42“- or 58".^d is immen*! is , 
mixture of ether and carbon dioxide or in liquid air, it ^ 
amorphous, glassy mass with a concave, funnel.eha|s«f 
shows no tendency to crystallise, even after some hours ; l,ut 'j 4 , 
mass is removed from the cooling mixture so that its tea,|»nt«s 
rises, the concavity of the surface gradually disappears, and u 
goeaa usually sudden and always rapid crys^hsatioi., u,s js. ^ 
invariably separating, so that these two labile acids, which in 
fused condition are optically identical, can be mutnally intensjsvm^ 

without any seeding being necessary. 

Results similar to the above were obtained on cooling the 
68 “-aeid in ice and salt, ether and carbon dioxide, or liquid lii, u, 
only divergence being that occasionally, in addition to the iT w 
6 »'-acid, the 68 '’-acid also separated. 

Optical identity (compare preceding abstract) of these three lod, 
does not, therefore, always present itself, and the conclusion u si,,, 
that there are in reality two chemically different isomcnc aid, 
( 1 ) monomorphous offocinnamic acid, m. p. 68 °, and ( 2 ) dunort.k« 
isocinnamio acid, m. p. 42° and 58°. 1 . 1!. P 

Oxidation of oao-Cinnamylideneacetio Acid. C. S. Kum 
(5*r. 1911, 44, 2389 — 2391).— Doebner (Abstr., 1890, lliti m 
shown that cinoamylideneacetic acid, when cautiously oxidised r,t» 
potassium permanganate, is converted into benzoic acid and rB-tisn 
acid It is now shown that affc-cinnamylideDoacetic acid, 
CHPh:CH-CH:OH-COjH, 

under eimilar conditions is converted into bonzoic acid and in*> 
tartaric acid. The two cinnamylideneacetic acid.s are aciotdief.i 
related in the same manner as f.imaric and maleic Mide, the isooer^ 
being due to the double linking 1:2. The double hiikin(, .* 
Wd?y concerned, since both isomerides when distilled with quin.p 
give the same stable phenylbutadiene. ■ ' 

Reaction between Organomagnesium ^ 

Cinntanylidene Betere. HI. Reactions f 

Methyl Batera of 

Bstnolds {Amer. thtm. J., 1311. ' jum Syl of "1 

1907, i, 862 , 1908, i, 988).— The action 0 ! magnesium a ) 
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_ jji, iaoautio ••thyl dnoMsylideneaoetetes m»y gire rise 

t dOrnm it eoaspoonds ; (i) tertiary alookxU, 

CHPh:CH*CH:CH-CR,OH, 

. I,- mdaceBMOt of tho methoxy-group and addition of the 
eospooBd to the tarbonyl group; (ii) unsaturated ketones, 
produced by 1 :4-addition and simultaneous 
of the methoxy-group ; (iii) uusatumtod esters of the 
r*^^;i'H-CHB-CH,'00,Me, formed by I : 4-addition only. It is 
Eli that the nature of the product de))ends on the magnesium 
"^nd employed. Whilst magnesium phenyl bromide forma only 
ketone and magnesium ethyl bromide a tertiary alcohol, 
LV<i<ioolBagne*'“® beniyl bromide yields a mixiure of compounds 


f^^!y»ll,M-t'wiiawvf*dsMsuostois, CHPli,CH*CH,CH*C’(^Me, obtained 
I ih» action of methyl aloobol and hydrogen chloride on the corre- 
Laini acid, U a liquid, which solidifies at - 15“ to a white, cryaUl- 
and is partly conrerted into the isomeric ester by distillation 
ajar diminished pressure. Both esters react with magnesium phenyl 
yielding /SphenylqS-styrylpropiophenono (Kohler, Abstr., 
K*5, i, which is converted by the further action of magnesium 
llil bromide into oy« tsirapAsnv/ A*-pent«ii c-of, 

' CHPh:CH-CHPh-CH./CPi../OH. 

be iatlar compound forms slender, white needle.s, in. p. 1 34“, and is 
i;Jt»ad hy potassium jiermanganate to benzoic acid and ayy-tripAenuf- 
CHPh‘CU. ... 

imlfnjtxctm*, Ijj _Qp|^ ^'-'i which crystallises in long, iridescent 

rdlwt m. p. I5"*. Experiments carried out with the isomeric 
ftini cinuamylideneacotates under similar conditions showed that 
• aithealer reacts with magnesium phenyl hromido mure readily than 
^ uomeride. 

The iDtcractiou of magnesium benzyl bromide and metliyl ciim- 
Biylideneacetate yields (I) a(i-di;i/icnyf-y-6c«5vf'‘5“‘firxsu-i'On«, 

0aPh:CU-CH(0,H,)-CHj-c6-CH.,Pb, 

ihwh i» a viscid, lemon-yellow liquid, b. p. ‘J65“/15 mm., and yields 
1 didramidc, Cj,H„|011iq, m. p. 1(55'5“; (2) a^-diyi/ienyf-t-isnjyf-A*!'- 
amdwa-re/, CHf*hiCH*CH'CH*C(CUjjPh).,'UK, a mobile, lemon- 
vllow liquid, b, p. 200710 mm. ; the tetrabromide forma slender needles, 
t. p. 227“ (decomp.) ; (3) fi-benzyl-ybenzylidentbulyric acid, 
CHPh;CH-CII(C,Hj)-i;Hj-COjH, 
rhich crystallises in heavy, iride.-H;ent plate.s, m. p. 144“, yields a 
rrstalline mtihyl ester, m. p. 66“, and is oxidised by potassium 
ersianganate in aqueous sodium carbouate solution to benzoic and 
nzyliuccinic acids. 

1 Pknyl-fcthyl-X'y-htptadwn-col, CHPbiCH-CHiCH-CEt^-OH, 
htained by the action of magnesium ethyl bromide on methyl 
issamylideiieacetato, is a pale yellow, mobile liquid, b. p. 169°/ 
'' mm. It is accompanied by a viscid liquid, b. p. 278— 285°/10 mm., 
fnieb ftD crystallising in needles, m. p. 136°, when kept, 

.f ^he latter substance with alcoholic potassium hydroxide 

an acid, m. p. 230°, The constitution of the last-mentioned 
abttaeees has not bwn determined. P B 

701. a 1. 3 i? ’ ’ 


to all three classes. 
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been »ijown preriowl; (Abstr., 1910, i, 464) tlitt the 
of esten of bromoeeetio »cid react with 
yielding onutiuatad bydrozy-acidi, and from Uiie the cooclJ^"'' 
drawn that the addition of organo-xinc oompoonda oocurt 
1 • The nrejieiit oaner dealt with the 


1 : 3-poeition. The prewot paper dealt with the interaction J *.*! j 
ttyryl ketone and the tine derivatiree of the methyl or ethji 
s-bromopropionio, a-bromobntyric, a-bromoiiobntyric, ami 
malonic aoide. It it found that both 1 : 3- and 1 ; I tdijiuT***’ 
take place with the formation of the componnde ; **? 

(I) CHPh:CH-CPb(O-ZnBr)-CHR-C0,K ami 
(II ) Zo Br-0-CPh:CH-CHPh -CH B-CXJ,h', 
the relative proportion* of the two product* depending on tb« 
of the bromo-ester, CHEBfOOjR', employed. 

When decompoeM with acid*, the zinc compounds of the fit,i 
yield eater* of unaaturated hydrozy-acide, 

CHPh:cU-CPh(OH)-CHK-CO,R', 
whilst those belonging to tbe second type give ri»e to e*ten al bi*. 
acid* of the formula ; COPh-CHj‘CHPh'CHR'CO,R'. The utt qm 
pound* produced by 1 : 1-additiou may also yield unsatumiej lJc 5 <e*^ 
according to the scheme : 

CHPh-CH=:=CPh CHPh-CHX’Ph , 

CAK ■ CO,R' O-ZnBr ' CHR-00— 0 

Tbe relative amount* of the products formed by 1:2- tm| 1 a 
addition were determined by heating tbe mixtures with at|«q, 
sodium carbonate, whereby tbe lactone* and ketonic eaten »» 
verted into tbe sodium salt* of the corresponding ketonic aciih, vtib 
the unsaturated hydroxy-esters remain practically unchsnged H, 
result* thus obtained were as follows, tbe value hrst given beiar iw 
percentage of tbe product formed by 1 : 3-additiou : methyl a hnat- 
acetate, 100%, 0%; methyl a-bromopropionate, 65% tfi -,, ; uaud 
d-bromobutyrate, 50%, 60% ; methyl a-bromowobutyrats and 
bromomalonate, 0%, 100%. 

In several cases no reaction occurred when tbe bromo-esten tm 
heated with zinc and the unsaturated ketone in benieiie Hinuna 


The reaction is, however, readily induced by the addition ol * Utah 
quantity of the copper salt of ethyl ncetoacetate, or of other ni[>pii 
compounds which Are soluble in benzene. 

The action of zinc on methyl bromoaoetate and phenyl styryl les«a 
has been re-investigated, and the product, after removal of meiW 
/3-hydroxy-/3-phenyl-a-beDzylideiiebutyrate, carefully examined hr 
methyl benzoylpbeny Ibutyrate, which would be formed by a 1:4- 
addition, but no evidence of its presence could be obtained. Mfitrt 
i3^hydroxy-/3-phenyl-y-benzylideuebutyrate decompoMs below ltd' 
into methyl acetate and phenyl styryl ketone ; a similar decomposiWt 
into potassium acetate and phenyl styryl ketone takes place <* 
treating the ester with alcoholic potassium hydroxida W hen byw 
lysed with aqueous sodium carbonate, it yields the corresponding^ 
OHPhiCH •CPh(OH)-CH,-CO,H, which crystallises inoolourlese needlw, 
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Wfc«winB*d'wth**^lquantityofhydn)ohlorio 
■ li «HiT«rt*djinto n »j»cid oil , which ia hy drolyaed 

bydra(id« to fi-pAtHjflciHHamyiiJtn»ac$tie actJ, 
**'® yellow, slender needles, 

obUioe^ by the inteMction of rinr, ethyl a-bromopro- 
^ wd phenyl Myryl ketone in benzene solution, when decora- 
S^mth hydrochloric eeid end heated with aqueous sodium 
1“ jjriis » mixture of two stereoisomeric n/.yl p hydroxy-fi- 

a mttkyUmlyratu, 

aser’**'!" CHPh:CH-CPh(OH)-CHMe-CO,II, 
h B»T be separated by repeal crystallisation from methyl 
^ fhs less soluble isomeride crystallises in slender needles, 
107' iDitantly decolorises bromine nt the ordinary lempemture, 
Jcww’po*® abore iW m. p. into ethyl propionate and phenyl styryl 
55 , When warmed with alcoholic potas-ium hydroxide, it yields 
tell iiyryl ketone and potassium propionate. The stereoisomeride, 
hi u 'produced only in small quantity, separates from alcohol in 
K immparent prisms, m. p. 81“, and resembles the preceding 
[iond in iW chemical properties. 

fs« aikalina solution from which the above esters wore separated 
|1« on acidi6e*tion two stereoisomeric y-6e;iJoy/-/9 pAenyf-a nwtAyf 
fnc rtcids. CUjBfCHPh’CHMe'COjH, which are separated by 
(laliisttiou from ether and light petroleum. Of these ison^ides, 
oM olttained in larger quantity crystallises in slender, f'eathery 
ijiw, (D. p. U9°i and yield a mtlhyl ester crystallising in needles, m, p. 

ih« tthyl ester bos m. p. 41°. The stereoisomeric acid forms 
sior Dsedi<^, m. p. 105°. 

Tw product o'ulaiued by the action of zinc on methyl a-brumobutyrate 
phenyl styryl ketone in benzene solution when decomposed with 
It rieliLi nulhyl ^ hydroxy-^ phenyl-y benzylidtue ti MyUiiUyrale, 
c:iIPh:OH-CPh(OH)-CUKfOO.jMp, 
hch crystallises in needles, m. p. 117°, and, when healed above its 
p , is resolved into methyl butyrate and phenyl styryl ketone. 
Iceiniiositian of the product with aqueous sodium carlmnute yields 
Inhjyl ^-phtnyl-atOtylbittyrie Mid, CHjBz-CJlPh-CHEt-CO,H, 
ikh cry.ullises iu needles, m. p. 181°, and yields a nulhyl ester, 
p, 9D'. 

ITic laetoM, obtained by the action of zinc 

tlhyl abromoisobutyrate and phenyl styryl ketone, forms long, 
osrless needles, m. p. 97°, and is readily hydrolysed by alcoholic 
l^ium hydroxide to y b«nzoyl-P-phenyt-aa dimeihylbutyrie acid, 
IdIrCHPh-C'Mej'COjH, which crystallises in slender, white needles, 
p 159—160“. The lactone is accompanied by the ethyl ester of the 
taeotioned acid ; this has m. p. 83°, and has also been prepared 
m lactone and corresponding acid ; the methyl ester has 
p. 99', 

T^'iimc-y-btHioyl-P-phenyUurdimelkylbnlyric Mid, 

, OHBzBrCHPh-CMe/COjH, 

'P*™ by brominating the preceding ketonic acid in chloroform or 

‘i 2) 2 
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cArboD tetrAcUoride solatioD, formi odoorlaii needle, 
(decomp.) ; the met&pZ ester, m. p, 135°, and «%/ e^tet' ^ ^ ^ 
were prepared in a similar manner. Whan treated «ritK ^ 
sodium carbonate the bromo-acid yields two stereoisoin,.w 

p-phm^-aa dimtihyl^-biUtpviataonM, Jjj *, wl^i ^ 

separated by extraction with methyl ^cohol. The m 
modification forms needles, m. p. 113°; the atereoisonicri.i, 
from acetone in needles, having m. p. 173°. When 
alcoholic potassium hydroxide and the resulting solution iauci^ 
acidified, both isomerides yield a mixture of two 
y-hydroxy y btnxoyl fi phenyl-aa dimethylbulyrie utidi 
OU-CUBi-CHPh-CMe,-CO,H. ’ 

The less fusible of these acids loses water so readily that it 
be obtained free from the lactone of m. p. 173°. The sten,^^* 
acid, which forms the major portion of the mixture, 
ether in needles, m, p. 126° (decomp.) ; when healed for ^ 


seven,; 


at 120°, it loses water and is converted into the iactone of m [• 
Methyl broinoincUonaU, prepared by the addition of ih« 
amount of bromine to methyl inalonate, is a colourless, 1001,4'^ 
b. p. H5°/22 mm. It reacts with zinc and phenyl stjnl teti^** 
benzene solution, yielding methyl P-bemoyl-a-pheni/l<il,j. • ’ 

CHjBz-CHPh-CH{CO,Mej)j. The latter compound crisuiluT* 

large, «olourle88 needles, m. p. 107°, and is hydrolysisJ bv 
potassium hydroxide to the corresponding acid (Vorl»ii4r .t>,R 
1897, i, 286), which loses carbon dioxide at 170°, yieldinj; • i**®! 
)3 phenylbutyrio acid, m. p. 156°. The precedini; ester i, 
panied by a viscid liquid, which appears to be a lactonic c-ifr »a 
hydrolysed with alcoholic potassium hydroxide, this yields „ 
acid as that obtained by the hydrolysis of methyl /3 benzoyl a | Stn 
ethylmalonate. ’ y 


Cryetallograpbio Study of Potassium p-Hydroxybena* 
Abistidk Rosati {Aui J{. Accad. Lincei, 1911, [v], 20, ii, j:i - j;,. 
This substance, prepared by Comanducci and Marcella (.A b-it . 
i, 485), forms transparent, colourless crystals belonging totlie imbt 
system [a ; 6 : c = 0'6471 : l:l-7936]. l; V j. 

o-Nitrophenylglyoxylio Acid. Gustav Hflleb [with FrtEm 
Fbantz and Heineich JCkgens] (Eer., 1911, 44, 241.8 ;t;; 
o-Nitropbeuylglyoxylic acid (compare Claisen and Shadwcll, />r, in 
12, 350) is conveniently prepared by oxidation of o-nitromauie.i: « 
(Heller and Amberger, Abstr., 1904, i, 416) with alkaline pernui jcji 
it crystallises in colourless, obliquely cut prisms, m. p. 156—15. 

The ethyl ester forms crystals, m. p. 43 — 44’6°. 

The acid is reduced by zinc dust and ammonia to anthroianic * 
the eater when reduced by stannous chloride and hydioctiloric ad 
converted into ethyl anthroxanate this crystallises in long, fs 
needles, m. p. 64 — 65°. 

Methyl anlhroxunate forms crystalline bunches, m. p. TO". 
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TtMitoawiBm. V. Deamotropy of Methyl 
KW H- M*™* ’9”- 44, 2799—2732), 

yI »bJ ethyl l>«»»yl*“**** Mntain respectively 16 7'^ and 


iaie! »Bd etoyi respeciivei; 

! fli Molie Bjodifieation «t the wdinary temperature. 

• tie Bsethyl ester i* di«eol»ed in lodium hydroxide solution and 

* uied hy '*‘*“'* **‘’*** etronjflv cooled, the free 

''igoroiisly shaken ; the 
i fflS be dried in an absolute vacnum, but it is soon converted into 
■r of enol and ketona This behaviour i.s similar to that 

^K> .iylBitroingthana The enolic form or methyl /8-hydroxy- 
!»elu indefinitely at 30 40°, and wlidifies ajratn wlieu rapidly 
M the alcoholic solution is coloured intensely reddish-violet by 
rwchhnde.and also r6«U quickly witbnnii-;>-nitrobenienediaioninm 
The crystalline enol, after two hours’ dryiiijr. contained 
• ' — In a state of equilibrium at 20", the ester 


i] of the enolic form. , ... ... ^ 

^u”,ued U o of ®no* “1% alcohol, 56% in carbon 

»!f*ide, and 69% in hexane. These numbers are .similar to those 
luwd "ith othyl acetoacetate. 

fhe raloes of the velocity constants at 0“ in ab.solule alcohol are 4, 
to&isationl ” O’lO and (enolisalion) s=0‘04. At the boiling point 
I »l<oho|ie solution contains only about ono-halt as much enol 

n o'. 

i'nlike the equilibrium of ethyl acetoacetate, that of methyl 
itoyUreWte exhibits a distinct tem|)eraturecoeflicient, the equi- 
sura being displaced towards the ketone by rise of temperature; 
lame it the case with acetylacetone, so that the indefrendence 
live ejailibrium on the temperature is a constitutive properly of 
[! iceOMceUte. T. If. P. 


Reparation of m-Hydroxy-)3phenylpropionio Acid Alkyl 
)ers and their Salta. Farbenfabhik*i( yobm. Khiedu. Bayer d: Co. 
I; P 2.14852), — m- Rthoxy-fiphmylpropiomc ncii/, in. p. 52 — 53°, 
1 I'ly- iO mm., can he prepared (1) by heating m-hydroxy-yS phenyl- 
pwnic acid with ethyl bromide and sodium hydroxide in alcoholic 
ision St 120" ; (2) by reducing m-ethoxycinnamic acid with sodium 
di’sm; or (3) by diaiotising m-amino-^-phenyl propionic acid in an 
rdrous solvent, isolating the diazonium sulphate with ether, and 
I^piently boiling it with absolute alcoliol ; the noJinm salt forms 
i!ourlt»» powder. 

itfopaxyp-pienylpropionie acid has m. p, 56 — 57“ and 
I '.'01—204715 mm. These compounds have antipyretic and anti- 
iiMtic properties. p, jj y jj 

few Reactions of Cyanofgen and Acyl Cyanides. Danikl 
nsxDCE [and, in part, A. FRiEnsKRO, On. van der Merve, 
ifl't”"/'".’ fiODECKER] {JSer., 1011, 

.455— .4(6). — The interaotiou of cyanogen with benzene and its 
P**®"®*'® ethers, yields acyl cyanides, K-CO-CN, 
u’ and diketwes, R-CO-CO-14, together with more 

P»i substances, the constitution of which has not been determined. 
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When cTsnogMi i* paeiad into » mixte f* rf b mwne mj 
chloride for one hour *t the ordii^ tompw^irf, end th« pftJS 
^poeed with cold dilute hydrochloric »a&. b»«>jlcyM,d,i,;^ 

If the^ituieie boiled end the “etbordhlc 

hour., the bcnioyl cyenide » '*,2 

D^r, Ab.tr., 1896, i, 419). The prod of the 
contein* » certain amount of a tarry mhetance, which, og ^ 
poaition with acid., yield, benzil. The latter compound iorna 
^uct when a mixture of benzene and aluminium cbW*| 
Mtnrated with cyanogen and allow^ to roiMin at th» 
temperature for three days. In addition to the above 
aevOTal other .uhetance. are formed m the reaction, one of the* 
a bluA <ly©» oil* P* — 148°* 

With respect to the mecbftnwm oi the reaction, it i* coti^ 
that the first sUge consists in the foriMtioii of an immo-iiitpi 
which decomposes into benzonitnle and hydrogen cyamae, u4 ^ 

the formation of Vnzil i. due to the decomposition of . di„ 
impound (II), produced by the further condenmtion of th. i*„ 

uitrile "‘'‘'c^^''“^h:NH + CgH„ = <II) NHlCPh-CPhlNH. 

The interaction of cyanogen, toluene, and aluminium tthr 
under conditions similar to thi»o given m the ewe of benmn*. ,, 

Si the formation of p-toluonitnle, p-tolmo acid ^ -d.methylW.u^ 
p-methylbenzoyl cyanide (Sbderbaum, Alwtr., 1893, i,l^). 

^ With ethylbenzene the product consists of p-.tAyifemwii-v 
,^«thylbenzoic acid, together with j^lhylhemoyl cyauuU, * ,.h 
Lt be isuleted, and was therefore identified by conversion into 

‘“The"oS’ which could be identified in the product otuad 
from cyanogen and diphenyl was f-phmylbtnz^l cymvU. 

^ The^actiL of cyanogen and hydrogen chloride on a sol..t.«J 

phlltole in carbon disulphide in J 

vielda D-tthoxybmxoyl cyanidt, which has m. p. 43 , and is more mt^ 

^ ‘ IS hv heatioB /etbozybenzoyl cblonde with mercunr cj.i* 
t gfv^ a gre'en, and finally W-. 

acid into p-ethoxybenzoic imid j>yf 1 

yields p^thoxybenzanihde{Uuckart, A^t .l^ 

^ethoxyplumylyhjmryhe acid, obta'^ with »K« s 

hydrochloric ^id P™“*“J/a„hy’«lroa» acid is obUi«4 h, 

colourless prisms, m. p. »o „ 125° (decomp): 

egystsdlisatio^rom ^n^en^. m. p. iVs^idwH 

lilt yellow neediea, which ba« 

and an a»i»Wi crystallisiBg ^ -.Umn ifiaxide with the fonw^ 

1.7,3_1 76 °, and simultaneously lose carW 152—154° (de^ 

.yp-Diithoxybtfml, CjjH„04,p P»y ? j phenetoleu* 

hydrogen chloride cu a Pb^^tur d ^ 

prewnee of aluminium cblonde for three to lour j 
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_ ?•**■» ■* P- •0*1 8>w« » rad oolontion 

[t yuldt u> onuen*, oTiteUiting 
i ** .n r^krv P ITl**! oonwrtad by aloobolio 

' *^^^dwiid» into ff'-oMexj^tnalie add, which forma tuunow 
^ 30J“, with prwioaa darkeniog. 

’’^J^UoxrbaMoyl cyanido, obtainad from aniaol* in the uaual 
^V^f^liaatin oolonrleM iiaadlaa,ni. p. 60^ ; Mautbner(Abstr., 
iSi'lSO)?”* *i»o he prepared by the interaction 

chloride and merourio oywde ; when warmed with acida or 
yield* aniaio aeid. 

of the above-mentioned formation of beniil from the inter- 
im pr<doct, NHtCPh'CN, it wna anticipated that the oloeely 
nrjj brstoyl cyanide would condense with benzene to form beniil 
liittiUr nunnw. 

I |i however, found that bensoyl ejanide and benzene react at 
Lr ordinary temper^tsure in the presence of aluminium chloride and 
^,cM chloride, yielding 9-cyanoflaorene (Wislicenu* and Ruu, 
^7, 1910. i. 838). which ia converted by heating with fuming 
«.lr)chlortd or hydriodic acid into O-fluorenecarboiylic acid. On the 
^ hand, when a mixture of benzene, benzoyl cyanide, and 
Jaaiinium chloride i* heated in carbon disulphide solution, triphenyl- 
Mtonilrile (E. and O. Fischer, Abstr., 1879, 326, 385) is produced, 
k» : CX-COPb + 2C.H. CPh,-CN + H,0. 

A Bumber of substituted derivatives of Iriphenylncetonitrile baa 
tm prtparrd in a similar manner. 

flmfldi f-lalylaetUmUnle, Cj,H„N', obtained from benzoyl cyanide 
ad wlorne, cry«lallises in apparently monoclinic prisms, m. p. 
3J— 13J^, and is converted by the action of sodium on its alcoholic 
jlution into phenyldi-p-tolylmetbane (Kliegl, Abstr., 1905, i, 186); 

1 may also be prepaid by heating w-chlorophenyldi-p tolylmethane 
jamherg, Abstr., 1‘JOt, i, 489) with mercuric cyanide. 

\ {' UMyttHfiUnyUunUmitriU, O^HjjN, prepared from ethyl- 
rszene and benioyloyanide, crystallises in colourless plates, m. p. 
11-113“. 

i.iCHmttioxytriplntiylaalonitrile, obtained from 

Bi»ol«, erysUllises in short, colourless, rods, m. p. 98“ ; it is also 
huined in small yield by the interaction of ui-chloro-4 : 4'-dimethoxy- 
riphsnylisethane and mercuric cyanide. When reduced with sodium 
I alc^olic solution, it yields 4 : 4'-dimethoxytriphenylmetbsD0 
Bseywand Villiger, Abstr., 1902, i, 380). 

i i-Di^oxytriphenylacaUmitrila, C2oH,50jN, prepared by boiling 
pneediog nitrile with hydriodic acid, forms colonrlesa, hexagonal 
aieU, m. p. 202°; it is converted by the action of methyl sulphate 
I alUtine solution into the original nitrile ; the diactlyl derivative 
^lUes in colourless leaflets, m. p. 130°. When boiled with phos- 
bira and hydriodic acid, 4 ; 4'-dimetboxytripbenylacetonitrile yields 
^ydroxydiphenylacotic acid (Bistrzyeki and Flatau, Abstr,, 1897, i, 
I, which forma an ethyl ester, orystallising in stellar aggregates of 
; the instAyf eeter is an oil. 

^^wwjdripAsnyiacitonilrils, prepared from anisoyl cyanide and 
crysiallisee in oolonrlees platee or white needles, m. p. 137°. 
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K\^!-I)itthox^pKenylaaifi^^ obUiosd bom bwm} 
and pbeoetole, forms short, pointod prisms, m. p. ISO” ; it^ 'Wb 
by bmting with hydriodie a^ into 4 ; 4'-dihjdroxybiphMTl»^^?l 
and 4-hydn)xydipbenyUcetic acid. 

Cyanogen and snlphurous acid react ajowly in aqae^^ 
yieWng hydrogen cyanide and sniphurio acid : 

C^, + HjSO, + H,0 » 2HCN + ^ ^ 


CoDdensation of p- and o-Methoxymandelonitriles 
Pbenolfl and Phenolic Bthers. Adopstih Bistbzvcki J p 
and E. Pebkin 1911, 44, 2596— 2617).-The p»pr'^ 
merely a desNcription of the following substances, and ii»j bett** 
lished in consequence of Stoermer and Hildebrandt’s rtcoii ^ 
(this vol., i, 664). ' 

o- and p-Methoxymiindelonitriles condense lihe the roneiiosi,, 
acids with phenols or phenolic ethers in the presence of 73 , 
acid, yielding nitriles of the type OMe'C„H,'CHAr Cx",^^ 
anisaldehydeeyanohydrin (1 mol.) and phenol (2{ moU.I 
4 dy(froirj-4' )nei/«iJ;ydip4s«y/<rcston«in7«,OMe'C,Hj’Cil(CX)'C I) iiig 
prismatic needles, m. p. 175 — 176“ (erroneously desirri!..s’i 
Stoermer and Hildehrandt as the lactone of o-hydroxyphetjkc;,^ 
acetic acid), which forms an acetyl derivative, m. p. 85'’5— 8ii 
is hydrolysed by boiling alcoholic potassium hydroride, fonais, ; 
hydroxy i'-melluir.i/diphenylacelKcmd {p-hydrcxyphmylanitylaalu ae^ 
m. p. 148'5 — 149-5“ This acid does not yield a Isclose 

quently the hydroxyl group is assumed to be in the [lara-paiiio, 
and evolves two-thirds of the theoretical quantity cl catU* 
monoxide when heated with concentrated sulphuric acid « If? 
(compare Bistrrycki and Siemiradzki, Abstr., 1908, i, 63 .'j), .tj* 
aldehydecyanohydrin and o-cresol yield in a similar misat 
i-hydroxy-i' nuthoxy ^methyldiphenylacetmilriU, m, p, U2 H* 
(acetyl derivative, m. p. 74-5 — 76“); the correspondiug aeiil. n. y 
128 — 129“, loses two-thirds of the theoretical quantity of Mrbct 
monoxide with sulphuric acid at 100 — 120°. The lactone of y-by 
droxytolylanisylacetic [2hydroxy-4'-methoxy-6methyldiplienjUf»Ur 
acid (Stoermer and II ildebrandt, loc. cit.) is hydrolysed bj i’, 
potassium hydroxide to the corresponding acid, m. p. 1 10“ (dccoof t 
which exhibits considerable stability for a -y-lactone. The lartor.* a 
converted into 2 hydroxy-i'-metlwxy 5-methyldiphenylaeetamult, decoay 
137-5°, by 26% aqueous ammonia and a little alcohol, and into tts 
hydroxide, OMe-C8H*-CH(CO-NH-NH,)-CeHjMe-OH, decnmp. Is25-' 
tpenzylidene derivative, m. p. 184“), in boiling alcohol by 50 t> aqueoa 


hydrazine hydrate. 

Anisaldehydeeyanohydrin and catechol condense to form 3 4 
dihydroxy-i'-tnethoxydiphenylacetonitrile, 

0Me-C8H,-CH(CN)-C,H,(0H)„ 

m. p. 153-5 — 164-6°, darkening at 130“ (diaeetate, m. p- 77—’®' 
which develops a blue, and by warming a bluish-violet^ colon'.iM 
with concentrated sulphuric acid. AnisaldehydecyanohydrmiM 
(S-naphthol yield the lactone oi 2-kydroxtpa(l)-nap/Uhyl^i>iethox!n>heafl- 



MSJjno CBMMtmr, 


I m 



if to synthesise pyrene by using UHumnn’s method for the 

irepemtioD of t-diphenyl derivatives (Abstr., 1901, i, 586). 

lAcelyUtninowophthalic acid, prepared by NocIting and Oachot's 
lethod (Altoitr., 1906, i, 181), is beet purified by heating with acetic 
ifebydride, which gives rise to the corre-spondlng actlylarUhranilf 
I p 217 — 218*^; the latter is readily re-converted into the acid by 
i7*Ullift*tion from water. The acid softens at 196 — 200® and 
Ifcoinpoee)* at 205 — 206®, and when warmed with diluted sulphuric 
od 2 a[ninotfiophtbalic acid. The latter, on diazotisation and 
reatment with iodine in potassium iodide solution, gives 2-iodo 
tf^Jukaiie add, m. p. 205—222® (decomp.), with 8ome of the corre- 
hydroxy-acid, from which it is best separated by conTersion 
the methyl ester, m. p. 60°, ioog, colourless needles. The Utter, 
with copper powder at 140—150°, yields diphenyl- 
l:S:f :S'.(e<ra<jario*yiic acW, iridescent leaflets, melting above 360°, 
0 Ue torm of the lelronwtAyf ester, m. p. 125—126°, which crystallises 
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in eoloarlew naedlaf. The ecRMpondiog atU cUtriU 
m. p. 189—190*, obUined u a britU# miM by pMei’pjt^ 
light petrolMim from ben*«J^ doe* not yield jyren* oonl^ 
with the uetuil egenU, end when heet^ with eopp* 
amorphooe, red labitAiK!*. hi 

i-Mo-m-toluie aeid, m. p. 146—146“, prepend from tji, 

•ponding methyl eminotoluete (Muller, Abetr., ife09, j, 
diazotiling, adding potamium iodide, and hydrolyiing the 




b. p. 280—290°, HO obUined, crjHtalliBe* in needles from 
methyl alcohol. When heat^ with copper powder at 
2 : 2' ■<timethyldiphtnyl-6 : t' -diearlHxtylie oeid, which cryiit»lh|„^; 
ether on addition of light petroleum, •inters strongly, ,2 
melts at 230°. The yield is Maall. ‘*'w 

Utikyl a-iodoeinnamaU, m. p. 65°, cryttalliies in liH,, 
needles, and does not yield pyrene when bested with copper po«i? 

o-Iodobenzaldehyde may be readily identiBed by oondenning ii 
aniline, when it yields o-iodobmzylidtntaniUne, m. p. 75— 7s> 
tallising from methyl alcohol in colourlese needles. Whet 
with copper powder at 310 — 220°, o-iodobenzaldehyds Inns^ 
2:2'-dial<Jehyd^iphenyl as a viscous, brown oil with *a o^, 
similar to that of benzaldehy'de ; the duzctme, m. p. 175—176' nw 
tallises from methyl alcohol in yellow needles. The dialdebydeiit, 
heated with acetic anhydride and sodium acetate, is conreMt^ 
diphmyl-2-.2'-diaerylie acid, m, p. 286° (decomp.), which crriieii^i 
from acetic acid, yields diphenic acid on oxidation with dilute »lb^i 
permanganate, and when distilled alone or with lime, lead otiAe 
zinc dust, gives an oily substance which slowly deposits x 
amount of crystalline matter from which a picraU, m. p. 145', as t, 
obtained. T. A. E 

Simultaneous Beduction and Oxidation by Catalyhi 
Nicoi.ai Zblinskv and Nikolaus Glinka {Her., 1911. 44| 

2306 2311*). — Methyl A’-tetrsbydroterephthalate, di.ssolved io ij 

ether, when treated with palladium black in presence of acurraitif 
hydrogen at atmospheric temperature furnishes a mixture of astd 
terephthalate and methyl cw-hexahydroterepbthalate. The a« 
change takes place, but more slowly, with platinum blutk. IW 
oxidation is not due to oxygen occluded by pall^ium, since it ihei 
not occur in absence of hydrogen. The mechanism of the rtsaas 
may be that the tetrabydroterephthalate is immediately redund is 
part by the palladium in virtue of hydrogen occluded by the him. 
the hydrogen thus lost by the p.alladium being recover^ fioo ttt 
residual tetrahydroterephtbalate, so that a re-distribution ol U« 
hydrogen in 3 mols. of the tetrahydroterephtbalate occurs tw; 
3C,jH„0*-2C,,Hi,0,-t-C„H„0,; or, as suggested by BachJ.tk^ 
1910, ii, 31), a labile palladium perbydrido may be formed, 
reacts with an oxyperhydride, OH^, momentarily formed, , 
under the influence of palladium perhydride, the 
oxygen in the molecule of water is so distributed as to hold ^ 
place of 2H. The existence of such an interm^iate 
explain (1) the simultaneous oocunenoe of oxidation and red 
* aud /. i!im. Phy>. Cbtm. Soe., 1911 , 43, 1084 — 1091 . 



OBlUinO OBIMiaTRT. 


I 871 


. . (J) Ipckidr* Qhwr*»kiia that in eatalytio rsdoetion at 

H tl* t tfW— °* oxfgao favoun tha action, and (8) that 

niekal r«dn«*w» Bathod, nickel prepared at 200—250°, 
K »* "**7 itill contain oxjt^n, give* the bnrt 

y * pilUdiuBi black used in these experimente was obtained 
ttluies dnt formic acid and then alkali to an aqueous solution of 
ammonium ehlorida T. A. H. 


Prenaration of Diohloro-o-earboxyphenylthiolacetio Acid.] 
bIus i {D'R 'P- 234375). — When the di- or tri-balogenatad 
^ 'MurpheDvlthiolacetic acid neutral eaters are treated with sodium 
they yield tha oorrosponding halogenated oxythionaphthen- 
fcfoonlic arid esters, which are then hydrolysed and the resulting 
ELiiirt oiidUed to dyea 

fTaMiat. ■MoriorypAsny^Miofaesfie oetd. C0,U-C,HjCl,-S-CH,-00,H, 

Ihttrceg, colourless needles, was prepared as follows : Aoetoo-toluidide 
dichloriniled, oxidised with potassium permanganate to dichloro- 
^.vliolhranilic acid, the acetyl group eliminatml, and the dicbloro- 
.thnailic acid so obtained, diazotised and [converted into either a di- 
ikffo o thiolbenzoicacid or a zanthate derivative, which on subsequent 
tmeiit with chloroaoelic acid yielded the foregoing acid. Rsteri- 
ion was carried out in the usual way, and tho ring subsequently 
,„i tiy hasting at 40 — 50° with concentrated sodium hydroxide, 
isMiog ttiyl dieA!or<>-3-oxy (l) thionuphlhtnearboxi/late, which was not 
.oUted but hydrolysed by dilution and prolonged tailing. Subsequent 
iihiation with potassium ferricyanide (or air) furnished a dye which 
u isolated as a dark violet powder. F. M. 0. M. 


I Action of Organo-mogaesium Compounds on 4-Metbozy> 
phibalio Anhydride. Huoo Baukr {Arch. Phinn., 1911, 249, 
l.'iii -453). It has been shown previously (Abstr,, 1908, i, 274) that 
the nitro groilp in nitrodiethyipbthalide (Abstr., 1904, i, 417) probably 
wrupies position 5, and to confirm this an attempt was made to 
tynthwise d-methoxydiethylphthalide, which was prepared from the 
Bitrocompound as describe already (Abstr., 1908, i, 274). By the 
trti'iu of magnesium ethyl bromide on 4-motlioxyphthalic anhydride, 
nther 4 or S-methoxydiethylphthalide might be formed, and trial 
frond that the former only was produced. 


i il^liojydiethi-lphtlialidt!, OMe’C,II,<[^^Jj[>0, m. p. 86 — 87°, 


rrysulli,ies from dilute alcohol in colourless prisms. On fusion with 
feiajwuni hydroxide, it furnishes anisic acid, and on nitration gives only 
k nosondro derivstive, m. p. 117°, which crystallises from alcohol in 
funily yellow needles. On reduction with iron and acetic acid at 100°, 
liitf give* the corresponding amtno-compound, m. p., 163°, which crystal- 
ukes from dilute alcohol iu colourleas leaflets or prisms. It fluoresces 
Wue Id slcohol solution. T. A. H. 


Organo magneaiuin Compounda on Homophthalio 
Hugo Baueb and Kwald Wolz (Arch. Pharm., 
Abstr., 1904, i, 417 ; 1905, i, 210 ; 
i, S85, and preceding abstract). — ^The previous work (loo. cit.) 
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has •bown that tha noma] action between 
poundi and ’dicarboxylic anbydridee giee* riee to dialkytnjitL^ 
but in certain care# other reiu^ioDa occur, eneb a# the 
o-diketones or the production of monoalky Iphthalidee. 
tion ha# therefore been further inveetigated with 
anhydride in place of phthalic anhydn'da The former in»y 
' to dialkyl deriratiTe# of either type represented by the fomi'ui. * ** 

The former type should yield on fnsion with potassium 
and assuming R to be Me, acetone and phenylacetic aci.i, 
second should give acetone and o-tolnic acid. Application „! .** 
reaction to the condensation products gave unexpected rckuli^, k, -5 
at present constitutional formul* cannot be assigned Ui tljcm 
Divuthylhomophthalidt, C„H,jOj, m. p. 94 — 95°, obtaitid l.y rtt 
densing magnesium methyl iodide with homophthalic anhyJriti. uj 
treating the product with dilute acid, crystallises from hot ctw 
slender, colourless needles, dissolves in warm alkalis, and {> 
cipitated by acids, does not react with hydroxylaminc or au.s,<,ta 
and fluoresces green when warmed with sulphuric acid. ' ' 

DiphenyUiomophthulidt, CoiH^O,, ro. p. 160 — ISl", hiiiiil»t!t 
pared, crystallises from alcohol, and resembles the foregoin/ .suCuU 
in properties, but gives an orange-red to brownish-red coloration t <a 
sulphuric acid. 

bibtmylhoTnopfuhalide. m. p. 163—164“, cry-lalli.p. I,., 

alcohol, and gives a wine-red coloration with sulphuric acid. 

T. .4. H 


PbthaleiDS of 3 : 8 : 3' : S'-Diresorcinol (3 ; 5:3' ,5 Tsttt 
hydroxydiphenyl). Richabd Meter and Karl Meter (Hfr, 

44, 2678 — 2684). — The soluble phthalein obtained by Ber.edik; it-! 
Julius (Abstr., 1884, 1139 ; compare also Link, ibid., 1881, 9o, Ly •» 
condensation of phthalic anhydride and 3 ; 5 ; 3’ : ri'-tetrahyJMi 
diphenyl in the presence of concentrated sulphuric acid lis.“, aiccfai[.{ 
to the authors, the annexed con.aiititfx. 
When warmed with acetic anhydride an! i 
little sulpbnn'c acid, it yields a Utnuuiinti, 
which forms long, flat, rhomb-slisja.-d ci V'Uii. 
m. p. 237 — 238“ ; the UlrabtntoaU cryilaili-- 
in stout, prismatic needles, m, p. 1-^0— I-r 
The Ulrarntthyl tther, Cj.iHjOjfOMe),, 
by the action of methyl sulphate in alkaiir* 
solution, forms colourless needles; the K-> 
elhylel/ur, prepared by alkylating the j 
either with ethyl iodide and sodium ethoiide in alcoholic .soluiion.^cr 
by means of ethyl sulphate in alkaline solution, crysulliscB in at 
needles or leaflets, m. p, 223°. When brominated in glscsi 
acid solution the phthalein yields a Inh’omti-deriTative, t.Jljt'i r 
crystallising in slender needles. 


|~^C<£*^i>CO 
\r 


/ 
\_/ 
UH 


OH 
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iB 


bfi 


/ >H 


mH 

oH 


/ 


yo<^o*>^ 

yoH 


'^Inya BlitiuUMB, obtuDsd b/ Benedikt imd Julias (foe. ctl.), 
7** U best prepared by the oondenea- 

tion of I mol. of phthalie an- 
hydride with 3 mols. of 
3 : 5 ; 3' : 5' - tetrahydroxydiphenyl 
in the presence of ooneentratM 
sulphuric acid at 120°. It has no 
m. p., dissolves in alkalis with 
a blue coloration, and is con- 
sidered to be a bexabydroxy- 
! , ,.lguorau of the annexed constitution. It yields a htxabtntoaU, 

' *“ leaves, m. p. 245 — 250“ ; the AacosMy/ ether, 

^ !,y means of ethyl sulphate, crystallises in needles, 
^'^ 4 - 236 “ 

/ i or “ 2 ' } Bitbeuteneaeo-3 :5 ; 3 ; 5' tetr<ifi i/ttrost/JijJienul, 
NPh:N’-C,H,(OH)j-CjH.,(OH),-N':NPh, 
by the combination of benzenediazouium chloride and 
I j j ;5 tttnibjdroxydiphenyl in alkaline solution, crystallises in 
*JU> reil neidlos having a steel-blue lustre. 
t t (or 2 ; 2 ^ie-p-loiveneazo-3 : 5 : 3' : o'-telrahyJroTwiiphenj/l, 

' rt II n /K ■(' It \ 


tftpuvd in a similar manner, forms slender, reil needles. 


F. B. 


Synthesis of Chrysene. Ekicii Besciike [with Masum WiNouasn- 
•i.Mtt aud CiBOHO Kohees] (imuifen, 1011, 384, 143—172). — The 
ciei m-iion of benzil, ethyl bromoacetate, aud zinc in boiling benzene 
rid- to the formation of the racemic and meso modillcations, m. p. 
3? mid Idt! respectively, of ethyl fiy-dihydrozy liy diplienyladipate, 

' ' K!-l'll,'Ct’lnOH)'CPh(OIl)’Cll.^‘CO.,Et, which are separated by 
It iiiMdiiliility of the latter in cold benzene. When boiled with 
.»iic mid concentrated hydrochloric acids, or heated above its m. p., 
U r»«iiiic modification is easily converted into the di-lactone, 

CH CTh ' i'oing e.xamined. 

Thi" meso modiOcation forms a diacelyl derivative, m. p. 171°, and is 
ri lmlned by boiling 10% sodium hydroxide, yielding the eodinm salt, 
from which a stable, sparingly soluble tilver salt, 

’ .ll,,(%.Agj,3Hj0, has been prepared. The anhydrous silver salt is 
.■liVrrtcd into silver, carbon dioxide, and acetophenone by distillation, 
cl r.'grneistes the mesoester with ethyl iodide, ^y ■ Dihydroxy ■ 
■r, lijJirni/ln lipic acid, ui. p. 205°, obtained from the sodium salt and 
i.m’r mGtic acid, is converted by alcoholic hydrogen chloride, not into 
i.r nriginal meso-ester, but into ethyl (d-hydroxy-^y-diphenylbutyro- 
Ktoiu y aatale [3-hydroxy-5-keto 2 : Z-dipltenyltetrahydrqfuran-i- 

CO,EfCH,-CPh <^^^<*^“)'^'^^ j>CO. m. p. 138°, which is 

obtainefl by adding a little concentrated hydrochloric acid to a 
coiicentnied solution of the me«)-ester in glacial acetic acid. 
/ h^^^ ’j'fiy'fUfjhenj/linUyrolactone-y-acetic acid^ P* ^79°, 

f ui^Umed by the action of acetic acid and a mineral acid on its ethyl 
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Mrtv or on ^yKiib]rdroxjr-/}y^phen7)adipia'Mid, bat b; i,,, ; 

Hotioa the i(Hwer meAod tmI^ 

: %-difh»nyl -^ ; 5-diKydre/urai^-%ae^] aeid, 


CO,HCH,-CPb<JJ^, 




m. p. 184°. This acid, however, in the form of itu 
m p. 94°, is more euily obtained by treating the sljor^ 
meso-ester in acetic anhydride with concentrate sulphuric 
40—50°. “ ^ 

When ethyl ^y^diphenyleroionoUctone-y acetate is treated »i>i, 
ing alcoholic sodium hydroxide (not in exceas), the sodium salt, 
acida are obtained. One of these acids is the tnoneelAy/ ettarnf a^’T 
pbenylmucoDic acid, COjH-OH;CPh-CPhlCH*COjEt, m. p. Hi, 
iactouisea to the original ester when boiled with acetic acid. Pue /** 
acid is /Sydiphenylmucooic acid, which, however, cannot be 

since it at once changes to ySydiphenylcrotonolactoue y acenc • 
when liberated from ite sodium salt. Diethyl ^'/■diphenylnt^o^ 
m. p. 72°, obtained from the silver salt of either of the twu arij/ly 
ethyl iodide, reacts with bromine in chloroform in sunlight m {», 
tuhalanee, C„H„0,Br, m. p. 143°, which probably has the comtissiJ 

CO,EfCHBr-CPh<^^. 

When aqueous sodium ;3y-dipheoylmuconate is treated with m.!» 
in potassium iodide and the solution is acidilied after prukjtjid 
keeping, PydiphenylerolonvlacKme-yiodoaatic ucid, 

CO,H-Cllf-OPh<J^^“ 

m. p. 217°, is obtained, which i.s reduced by zinc and luctu 
fiy-diphmyl-ah-dihydromueome acid, CO^H'CHj'CPhlL'l’irl'II i iijj 
m. p. 297°. This acid is be.st obtained by reducing sodium rli|ili«i 
muoonate with sodium amalgam, whereby an acidic by luolw. 
C,gHi,0,, m. p. 195“ (ethyl ester, m. p. 56°), is also formed, ahut < 


easily soluble 
OH 


alcohol. Diphenyidihydromuconic acid form u 
ethyl ester, m. p. 86°, and is convened by i:tui 
anhydride and concentrated sulphuric acid mlo u> 
di-acetate, ra. p. 246°, of 2 : S-iti/iydroxyclnim 
(annexed constitution), which is itself obuiuri n 
hydrolysing the diacetate by trituration with rii 
concentrated sulphuric acid. 2 :8 IJilnJon 
chrysene yields yellow solutions in alLvIi* > 
coming blue in the air), forms a dietlijl aic, 
m. p. 207°, and a dibenzoate, m. p. 280°, and is reduced to chrysrcr w 
distillation with ziuc dust. * ' 



Methylcarbonato-derivatives of Phenoloarboxylic Acidi 
and their Use for Synthetic Operationa. V. Ksiil fisati 
and Karl Fmudemberg (Annalen, 1911, 384, 225 — 244. toajwn 
Abstr., 1910, i, 265). — Didepsides of the more imporlant dl- 
tri-hydroxybenzoio acids have been prepared on account ot 9*i» 
relation to many natural products. 
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iOH 


. ...J |jiiifrf1r-*~~^ Ci»HuOn. m- P- 166—167“ 
Baxibb ntidit*. b oMkinad by thaking » mixture 
P^,l<»rbon»to-SiyJK>xybenioie eoid, dimetbyUaiUae, beuMDe, 
P yiA-^riM triebbrH* 7<>r threeday* at the ordinary temperature j 
ita a le oho l i e aolutiou develops a deep red oolora- 
tion with ferric chloride. 

Jhg*»tin» acid (annexed constitution), m. p. 
308 — 209“ (oorr.), is obtained by hydrolysing 
the iMOceding compound by .V-smmonia at 
BH 18 — 30^ in an atmosphere of hydrogen. In 

Lm>t (0 genliaie add, it preapitates dilute solutions of albumin or 
develops a transient, blue coloration with ferric 
/UmcU^trlxmModi-firctorcyiic acid, C,jll,^0„ m. p. 
(corr.), obtained from 4-metbylcarbonato-3'hydroxybenzoic 
b hr a modificatioo preceding process, yields by hydrolysis 

acid, C,H,(OH),-CO-0-C,H,(OH)-CO,U, m. p. 216“ 

rrt , ilecomp.). 

yj/^flccknyMtc-i /i^roxybctuoie acid, C03M6-0-CVH5(0H)-C0,H, 

^ B. ITS (corr., deoomp.), obtained by the partial hydrolysis of the 
^jlcarbouatobenroic acid (Abstr., 1908, i, 892), is converted 
(to usvanillic acid by treatment with diazumetbano aud subsequent 
rdtolyria NS^beu treated in acetone with A .sodium hydroxide and 
; tdimethylcarbonatobenioyl chloride in an almosphere of hydrogen, 
ne|,|«, after hydrolysis of the product, diprolocattchuic acid, 
,11,(1 III ),'C0-0'C,H,(0H)-C03H, m. p. 237-239“ (corr., deoomp.). 
Iiiftllie acid, C|,H„0,, m. p. 282“ (corr., decoiiip,), is obtained in a 
tilar manner to the preceding acid ; it precipitates solutions of 
and of quinine acetate, aud develops the usual bluish-black 
Uonbon with ferric chloride. 

rrha following depsides have been prepared by similar methods, 
kith Kfsr Hoesch.]— Aii/erufie acid, m. p. 241—242“; di-o- 
twonV ecuf, m. p. 188 — 190“; diphydroxynapiuhoic acid, m, p. 
|j-, K fcndoyloxybtnioic ocul. m. p. 233“.; i-a hydroxynaphthoyl- 
bdeuau ockf, m. p. 246—247". [With H. LErsuis.]— ZlMyrinptc 
M. m. p. 260“; di m-hydroxybenzoic acid, m. p. 199“; i-tyringoyl- 
bdeasMC acid, m. p. 208“ ; p-hydroxyboizoyUyidayic acid, m. p. 
12-284“; imhydroxybimoytoxybctutoio acid, m. p. 239—240“; 
p Aydroiyeasoyfoxyhencoie octd, m. p. 254". C. S. 

I^Creeolglycoronic Aold. Csul Neuukbo and K. Kbetschher 
liOfleM. /ritrcA, 191 1, 38, 15 — 19). — Phenols excreted in the urine 
e never found in the free state, but as derivatives of glycuronic 
Id mlphuric acida 

gjven to dogs was found to be excreted as a p-cresol 


acid, CgH,Oj‘0"C„H,Me, and as yi-tolyl 


Iriritive of glycuronic 
Mrcgen sulphate. 

■A baniun salt was isolated from the urine, which proved to be a 
wd salt of these two acids. W. J. Y. 

te iCha^ry.la^ Water and Solutions of Benzaldehydo and 
^0 Acid m Water. P. H. W'laiu (Arch. Pharm., 1911, 
0 <). An investigation of the equilibrium point reached 
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in •quAO'iA Bolution* of ben»Ud>j^ 

kvAnunin Kvulido ondorTMioof conditioiMof tempontim.cwt^ 


hydrogency»iiiaatina«rT«nou»wmuii«uu-<~ 

aadity, Alknlinity, *te., with speoAl reforwuse to Um 
the Muftl compoBilioii of cherry-laurol waict (cooput rt- * 
Ab«tr., 18B4, ii, 165 ; Fromm, Ab*tr., 1898, i, 266). TU 
point! fare eaUbliahed ; All throe r^ponnda co-eiUt is ^ 
iolotion, and the eame equilihriiun w reached wbetW tb,^ 
hydrin or ite two componente be initially added to w»t,f ^ 
increasing concentration, the equilibrium point moves in tb» 
bydrin direction, and vice versa. The cy^obydrin u (irogT,^ 
dissociated into its componente with nse of temperature. 
smail quantities accelerate the rate at which equilibrium i, 
and cause dissociation of the cyanohydrin, but even in 
considerable quantities of alkali the cyanohyiwin is never c<ss|ib(^ 
dissociated (compare Ultdo, Abstr., 1906, i, 5, and Koeessi)^ 
Abstr., 1909, i, 623). Equilibrium is reached less quickly in 
of acids. Silver nitrate produces silver cyanide in these wlmsa, a 
presence of alkali, and the whole of the hydropn cyanide m*yh,t„ 
remoTdd, but in prefience of acids the equitibnum ia m-jr® ^ 4 ^ 
except under the influence of change of temperature or cunctcmtia 
The toxicity of bensaldehydecyanohydrin is pro(jortioiul t., ^ 
amount of hydrocyanic acid it can yield on dissociation. T. A H 

Hvdrotrenation of Hydroaromatic Compounds. 
Skwobzow (vf. yrr. (?Asw., 1911.[ii], 84, 422 424).— The iteualiwjaiA 
of reduction when applied to hydroaromatic ketones eiihet It r 
eivs poor results. The author finds that the reductiun nm « 
effected quite easily, and with almost quantitative yield, by mtt. i 
sodium and alcohol, if carried out under pressure m an suiickH 
f-Menthone yields by this method a mixture of solid and iqig 
dextrorotatory menthols, whilst from d-pulegone a levertu^ 
mixture was obtained. ' 

Ketena. V. Reactivity of the Carbonyl Group. lluMi 
Staudinoer and N. Kon {Annalen, 1911, 384, 38— 

vol i 4G2) Previous experiments have shown that diphonsitii* 

reae’ts’with carbonyl compounds to form ^-lactones or 
decomposition, carbon dioxide and ethylene derivatives 
i 410 411 ; this vol., i, 469), and have demonstrat^, ^tbou| 5 » 
conclusively, on account of complications introduced by side re*^ 
that the reaclivity of the carbonyl group is 
neighbouring substituents (Abstr., 1910, h 46). T^^e p 
Sbes an*exhaustive examination of Ibtu ^ 

the method of examination previously employed (Ahstc, ^ ^ 

has been tested by experiments with be-opheoone or^fio„«a^ 
with these ketones side re^t.ons j andJ.pbw-^ 

with molecular quantiUea, 1 : 1 or 1 . at 131 

keten (in the form of the solid d phenylketen-qumoline) 

expressions xlat{a-x) or l/l.logo/(a ®) 7 value^dmiioab* 

constant during the first hour ; subsequeiitly I ^pi„ovlk«» 
probably owing to the gradual polymerisation of thedipwe. 
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/It h»s foond th»t extensive polymerisetion of 
A^ainoline oocura even et ISl* in the presanos of 
oatelyticelly accelerate the process. The 
aoes not react with carbonyl compouuils.) Consequently, 
^•^j„,imente with other carbonyl compoim.ls, the amount of 
dioxide evolved the end of the first hour is taken as 
*^are of the reactivity of the carbonyl group, of course provided 
*nle jurroxiinate constancy, during thi.s imerval. of one or other 
pr«*ding expressions, according to the rtd itive qiiaiitiltes of 
compound and diphenytkcten employod, has afforded 
that sidc-reactions have not occurred to an extent sufficient 
lE^idv the rc''ults. 

>{V indurnce of a number of like siilutitueiits on different 
^yU-ootainiug groups has been exaiiiiiied in order to compare the 
k-oriir of the carbonyl group in aldehydc.s, ketones, and acid 
p,v»;ives. Ill the formula R-CO'R', R 13(1) I’li, (11) UMe-C,Hj', 
(i CHCh.CH", thus giving four series of 

(i.til r'Uiifsnmds. The figures in the following list give, for 
[mil! 1' S 'he percentage amount of the ketone which enters into 
, I, icuon during the first hour: R'=>CHl‘li;CH, 1. 31'4, II. 32 -J, 
I V3 IV. O'JO; R' = H, 1.3-8, II. 17-8, 111.530, IV. 383; 
,1 S 'l. j '.’, IV. 33-6; R' = Ph, I. 1-4, II. 4-2, III. 37 8, IV, 31-4; 
. Mr' 1. 3 2, n. 4-‘), III. 11'4. IV. 16-3 ; R’ = N.Mej, 1. 2-5, 11. 2'5, 
I !33. IV. 114, R' = NPh.„ 1.2-5, IV. 4-8; K'r.,OMe, 1.0 2, 

1 1. HI 4 ", IV. 1-3; R' = C1, I. 0-2, II. 0-2, HI. 1-6, IV. I'O. 
i! iMiiuaU'ly, the results do not iJlow any definite conclusions to lie 
isu a- to the iiiHiienco of R and R’ on the lu-tiviiy of the carbonyl 
.ef, lai-auso the i of a unimolecular or bimolecular reaction is only 
|n.xiiuately constant when R = Ph or UMe-l'cH,, and not at all 

i. tiiit 111 the other two serie.s. However, several points are clearly 
iiiaied. firstly, the reactivity of the carbonyl group is very 
Irieutly intluouced by different R'’s in the four scries, but always 
the -vattie direction. Secondly, the reactivity of the carbonyl group 
greatest in the neighbourhood of the styryl group and least in 
• arid chlorides and esters, finally, compounds containing the 

ii. uiwyl gr.iiip are more reactive than those containing the benzoyl 

>ijp. 

Tf... roiliiuis show trliat the varying reactivity of the carbonyl group 
-. 1 ,.:.: U' explained by steric intiueuce.s or by art increase or docrease 
Ihr lasic rhai-actcr of the carbonyl group Closed by the noighbour- 
f gri).ip.i, hut atcrihii'e it to the varying degree of iinsaturation of 
1 larisjii)-! group; the greater tlie unsaturation of the group, the 
: -.(-r is iu reactivity with diplieiiylketeii. This leads them to a 
1 ir.icM wliirh is emphasised throughout the paper. Since chromo- 
I > arc umsaturated groop.s, the more uiisaturated the carbonyl 
'J|. the more chroniophoric is, it.3 ch.aracter. In their experiments 
1 .mih.jrs have observed that the carbonyl group in a coloured 
und is more unsaturated (that is, more reactive) than that in a 
Buriess compound of similar structure ; luortover, influences which 
eosify the colour of a carbonyl compound also increase the un- 
itttttWD of the carbonyl group. A general review of these and of 
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prAvioos experimeoti shows that qaiiumM And 
met most eDergqticallj with diphonylketon, then totat, ***‘^ 
deemsing reactivity, aldehydes, aromatic ketones, ^ 
ativea ; it ia the first two classes of componnds whicU ate it, ^ 
to exhibit colour. ’ 

The reactivity of the carbonyl group in a eerie* <,{ 
containing the cinnamoyl group cannot be compared 
carbon dioxide evolved, because the reaction proceeds in ta,,.,. ^ 
thus dipheny Iketen and phenyl styry 1 ketone react : ''** 

^yCHPhX'H-mirh, ,,,, 


cHPhxn-coph +cph,,;co 


CPli.'t.'f I 


(this S-lactone was previously stated to lie S-benzoy) 1 ; | 
i cyc/obutanone, Ab.str., lltKl, i, 46). 

The great reactivity of the whole conjugated svMrin li. .. 
styryl ketone is very remarkable in contrast with thu -lia’ht riu 
of benaaldehydc and of styrene with diphenylketeii. Imli.-i c 
system, CIC'CIO, the addition of diphenylketen occur.* tb* ■ 

tall 

the position 1 ; 4 the more the carbon atom 4 is rendered m -:,’ - 
by neighbouring substituents; addition in tlie po*itiiju I : 
dominates when the oxygon atom is rendered more uu^atiu iv 

the " crossed " conjugate system, the distrihulim 


4 a 

residual affinity is such that the oxygen is particularly uu-.,! 
consequently the addition of diphenylketen occurs very larpiii j 
carbonyl group. Kor example, phenyl styryl ketone and ii::,;, 
keten react to the extent of 87% in the 1 ; 2 position and i',:. a 
1 :4, whilst in the case of distyryl ketone the values arc 7] :t 

respectively. 

It is found, in general, that compounds containing a rot ^ 
system are more reactive than those with a simpis douM* . i;j,| 
and that substances with a “crossed” system of doiihle link:;,' ra 
particularly unsaturnted. Here again a parallelism is to iir u -cik 
between unsaturation and colour ; substances containing a c L;\as 
system are more coloured than similar substances whicli Jo i r is 
colour being especially intense when a “crossed” conjugate -i- tss 
present. 

A similar parallelism is objerved iu the rase of pyioue and : < *- 
quinone; pyi ones react very slightly with diphenylketen, wi , ' * 
quinones exhibit the greatest reactivity. , 

One of the most important points in the paper is the exin.;: o* 
of the influence of auxochrouiic groups on the reactivity of a ( u - ty 
group. (The auxoebromo must be present as Oft or M! 
diphenylketen attacks the hydroxyl or amino-groiip in jirifeoi ® 
the carbonyl group.) A study of the preceding list of o nq-i u ■ ^ 
the type R-CO-B' shows that the methoxy-group, and particid.m; •* 
dimethylamino-group, increases the reactivity of the carbon) 1 ja- 
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in the meU-, position. 
„ it well known Uint auxochromes intensify colour, the 
between colour and unsaturation is manifested once again. 

esf AVt ««»«1 ffTAtin f.VlA k«r.4wAs....l 


m iu u^pree of unfaturation. 

lirijj new compounds are dftsoril)o,l. 'I'lic great majority of 
b„-ii .obtained by the decomposition at 130—153^ of the 


between cmour uuaavuiauuu 18 maniiested once again. 
^*t^todBrtion of an acyl group into the hydroxyl or aiuino-group 
aexkens the colour of the substance) causes a diminution in 
of the carbonyl group. 

,rtr>! oiber points, such as Kauffmann’s inversion of cbromo- 
,i,J sn explanation of the action of auxochromic groups, are 
,„,i iu tie light of the theory that the reactivity of a group is 
KJeii! OK its degree of unraturation. 

y,.., fiJiowil 

pj Ure bei-K ^ r 

C'‘«i|smnd of diphenylketen and a nirbonyl com|MJund. 

OMo*C^.JI^*CH.d9)2, p. SI — white 
’ f JiiiitlJiylamiHotrifAmyUlhi/ltne, ^'.\Ie.,■('.H •CHiCPh 
j — ll'7^, autoxidiaable, yolloworyellowi.sbgrot'nerystals^' 
..,ol^htk^U,u. (’PhjiCPh-CjlI^Me, m. p. 153"; Jip/unMi- 
* l’li,.C(C^U^'OMe)j, in. p. 1 ,59 — 1 fit)’, colourless 
; pdimtl)iylaminoUtraplte>iytelhyUti^, ^'.^Ie.,•C.H •CPliiCPh 
i;;; ; ulraauihyl pp'-diaminoltlraplitmjUthiilenf, " ’’ 

CPh,:C(C,H,-NMe,).,. ' 

;j. jll - 2U”, yellowish green crystals; M-Mrmnclhyl-pp -dimnim- 
'i^.,^iiJijJiinylmeihyltn6-\'^-penUtdi«ne, 

CPhjrCiUHX’U-CjH.-NMe,).,, 

I Its- -17(i’, yellowish-brown crysuls; henihydrylidmcbtnzocyeia- 

*"■ P- ytdlow crystals; 
tAylryhlrntJimtlhytbfntocyclo/ieplddiau, 

t It’S 5-129', colourless crystals; benzhydrylidt,u^{,d^nylb,nzo- 

u], p. 181—182'^. 

./I, „ii;.y/.i,a,,«s.«fop/,«,mi«t, m. p. 105-5", is obtained in small yield 
S -inK diuisthylantline, acetic anhydride, and tine chloride for four 
r> .tin- inbsUnce, .n. p. .58", described as p-dimethylaminoaceto- 
t '(.e !I) the literature is the monQuiethylated compound), y /Isnt- 

>yyi<nf;<nlamell.yltn^ 0<dl ;r!l>‘''-CP*'2. “*• P- 86°, 

I ucue itjicif, i>o.-.3e.ssea very weak basic propertie.s, Jjimct/iyl- 

m. p. 63-6t°, is pre- 
■■ i'V treating a well-cooled, methyl-alcoholic solution of oxy- 
‘..--camphor with the calculated amount of alcoholic dimethyl- 

C. S. 

'i'laidP.i Val™' — 1» a preliminaty patier, 

• sivsn A f“ll account of the work 

teiiio.vLnm ^ ^ » div-criptiou of the a and )J chloroimides 

. tophenone and pp-cbloromethoxybenzophenone. 
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Vldoroimhu>beMOj>henon», CPhjtSCl, m. p. 37”, 

Action of byjxjoblorou* add on imiBobenzopbeuone, 
crystalj. ^ 

a Cfdoroimino-fi-mel/ioxybemophmotu, OMe’Cjll^-CPii;xf'! „ _ 

cryBlaltuea in thin plates; the Compound, nj, p. ot , 
asymmetric crystals. The two forme were prored to ^ 

identical by treatini; them with dry hydrogen chloride, il, 
them both into chloroimino-p mcthoxybenzopheiroiu' 
which ie decoin|>oeed by water into ammonium chloride aiei 
liensophenoiie. 

|>-6'A/oro-p-f«/i/io*yi«ncopA«»io»<e, (JjU.C'hCO’CjHj-tt.Nli e, . ^ 
wKH prepare*! by the action of auisolo on p-chloroix'oroi! - ^ 
presence of aluminium chloride, a-6^Aioroimino-p-cA/oro pot,-- - 
pUnmt, C1(:,H,.C(;NC1)-C(,H,-OMo, tn, p. 94°, foni,,s tl»,; ; 
the /7'Coinfjound, m, p, 65°, largo crystals ; their strueUnui *; 
proved in the same way as in the previous case. 

o-ChloTO\ymtthoxyhtnz^phenone^ C^H 4 C’l* 00 *C'jHp(t,\h,, 
fr om o-cblorobentoyl chloride and anisole, has b. p. Ujii ;,ii 


■ u 

; * 


&-Phenylbutyl Ketones and 3-Phenylvaleric Acid, u , 
UoascuE {litr., 1911, 44, 2594— 2596).— The uioahjii.n,! , 
tion products of cinnamaldoliy*le and ketones obtuini'd ly i,, 
(Abstr., 1910, i, 680) have been reduced by Vnal s a.i.t, 
hydrogen and colloidal palladium to the corKi*|«jijili];i' •* 
substances, thus yielding a series of ketones coniaiiiii;;; tt.. 
OHoPh-[CH,] 3 'CO', and therefore dcsign.-ited 6 -pla‘ii)ll, i-;; , 
The'siinplost uiomber, S-p/ienyliMiy nut/iyl ketone, CH.,l‘h'ii II 
prepared from ciiinamylideucacetnne in cold methyl alcul...!, !■ * 
refractive liquid, b. p. 268 - -269°, with a characteri.'tic 
its oxime has b. p. 1(9—180712 mm. When shaken vith .> 
of bromine in 5 °,) sodium hydroxidoat 0 °, tbo ketone yieid' „! ■ 
i-plunylvaleric acid, in. p. 61°. in 35% yield, and tl». t.o!-,.: 
b. p. 173735 mm., of the acid. 

S-Keto aa-dialkyl Alcohols. III. KnsioNn^ i;. lit* •' < 
Hekman (dnu. ('him. I'hi/n., 1911, [viiij, 23, — -“-'11^ 

Abstr., 1910, i, 534).— .-V tontinuation of the work ik.'ri, - ; 
(toe. cil.), the investigation being now extciulid to k. 
containing a phenyl group. 

Phenyl acetoxytert.hutyl ketone, OAc-Crvt-- le. 
155 - 5 — 156'6711 mm., prepared by the general inclb'«l 1 ■ ■ 
i, 248), furnishes a p-nitrojihenylhydrazone, lu. p. ^ ‘ 

long, orange-yellow needles from alcohol, and on liyi ' 0 |-' 
lO'-d solution of potassium hydroxide in watei-)-ields /ue y-i 
tert.-J»ty ketone, h. p. 152-153712 mm. The atter r 
omw), m. p. 122-5°, crystallising in slender needles. ■> I ; 
hydrazont, m. p. 167°, forming yellow needles and a ^ ^ 
m. p. 89°, crystallising in long needles from bon^i e 
light petroleum. Both phenyl hydroxyl«-<.-lmtyl 
derivative give ou hydrolysis by w.^m alkalis pbeu} 
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^ <W>jdration by phosphoric oxide, phenyl 

t irSirt hatyl ketone might be expected to yield tiglylbenieuB or 
tjUrrylhe®**®*! *“*“**“*« Mtaelly pr^uced in this 

.pswers to be 6*»a)jrfin«rty/cyclo;>ro;wne, COPh-CM 0 <V®*, 

i!T_il9". This gives e V*'f'or*«»yihij,lratom, m. p. 

powder. Tu)l;/lbnts«iu [phenyl a melhytpropeml 
t/ (tirh'C'MriCH.We, b. p. 117'5'’/I0 mm., obuiiied by ooii- 
^ j.jiyJ chlori le with^^zino phenyl bromi<It., yields & p-nitro- 

F j-ij “• P- 13d^ crysUllising iu lung^ yellowish-red 

OtmeMnerylbentene [phenyl inolntienyt ketonel 
COPh-CH:CHMe,. 

1 17 !fi mm., similarly prepared, give.s' a p-rn'ro/Ju-nylhijilratoiu 
I, 132 , whirl! rryauJlisos from warm alcohol. ’ 

^ taiazy ^ phenytpiealyl MariU, <)Ac-CHPh-C.Mc,-OOCI, b. p, 

* * ttJiii-. IU- p- dP, is readily convorlfsl into the corro-snondinij 
in. p. 191 193 . With zinc ethyl iotiide, it condenses to 

ok-, I ii-»aU>T>iliphen>jlt»tt.hulyl keione, ()AfCllPh-(,'Me, -COKt 
^ lt*i— lt*i> 11 mill., m. p. 43 , with some ocetoxypheny'lpivalyl 
k.ifi.lr and uobutonylbenzene (uilro.dto, ni. p. l.’id 'j, f,o,„ 

r .f itiCM.' products the corrcspomling keto nhxihol could not lie 
!c.iird, nince in contact with alkalis tho aooto.vy-coiuponnd readily 
i into benzaldehyde and ethyl isopropyl ketone. As the 

i,.iicv'tiol cciild not he isolated, its dehydration could not ho studied 
.hwld furni.di dimethylalropylelhane, CAfejlOPh'COKt, b. p. I 347 
cun , which was prepiared by condensing dimethyUuro 'pyi chloride 
P Ijn:. 11 mm. (jWofnWWe, m. p. Idh-ldC-^, slender needles)’ 
: 111 c ethyl lothde. It furnishes a p nilrophenylhydrasone, m. p 
p , rry^isllising in yellowish-red necillos from nlcoiiol. T. A. If * 

— Nature of the Carbon Double Linking III The 

emidea of Anisylideneoinnamylideneacetone. Iluao Baukb 

1 lirnwm I)iktkk..x {Her., 1911, 44, 2G91-3(;y7)._Ani.,yliden6- 
,i.!c.vl,Jei,eaeetone(p.m^^^ /S styry, vinyl keloiie), 

t IIPli.ClC-CH.CII-CO-ClI.X'JI-C.H^-b.M,. 

.v:.. p,rp.re<l hy condensing j„.,ncthoxy«ty.;i niethyi ketone with 

. ■ v" if b l>y-lro.vi,ie in alcoholic solution 

..., 1 .. .Vlndu and tinhorn, Abstr., 189G, i, 368). When treated 

solution, it yiehl,s ad,7o-„,aide. 

"PluCII'CH.CII-CO-CHBr-CUlir-C’ H -OMe 

i i '^i'.W'romule, * '* 

. , ' Hl't'^l'll-CHBr-CflBr-CU-CHIIr-ClIBr-CJl -OMe 

I . n-ing in sniall, colourless needlc.s, m. p,' 139—140° and 
h- n 11 ^ 0 ^ 1 ^*'® adj.acent to the anisyl 

b^'u.! ““J ■■■* replaced by 

, ^ ' II l>;l'll-PH.CH-CO-CIIB,-CHfOMo)-C H -OMe 

Vulplmrk acid the cr®” Wmsh-violet coloration with 

, the corrcspoDiiing e/Aoa:y-compound ia an oil. 
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CHPh:CH-CH:CHCOOHBrCH(OAc)-C,a,.oj,, 
obtained by the action of ma^eaiiim acetate on the <ti btrsaL 
alcoholic eolation, ctyetalliee* in itont, pale yellow pristas, m t, - 
•fil^ Tribrmio-^ meihoxy ci phmyl-^^v&tyl-Xt-hefUnt Um ^ ‘ 
CHPb:CH-[CHBr],-CO-CHBrCH(OMe)-e,H,.(i!,[; 
prepared either by boiling /i-methoiyetyryl ^-ktyrjlTif.J; i 
tetrabromida with methyl alcohol or by the addidon of 
the preceding bromomeihoiy-compound in glacial acetu- eci.j * 
oryetallieae in slender, white needles, m. p. 176 — 17 
with pyridine, it loses hydrogen bromide, yielding 
a-p/vinul-fi-p-aniti/l A‘y li»pladun t-«»e, ' 

CHPh;CH-CBr:CH-CO-CHBr-CH(OMe)C’,ll, 0 M., 

which forms yellowish-brown leaflets, m. p. 174 — 175“ 

Thattheadditionof brominetop-methoiystyryljS-styrdvir.ji 

takes place at the double linking adjacent to the amsvl 
proved by the oxidation of the abovd mentioned f-hromo ,■"^ 11 , ,•[*** 
phenylanisylheptadienone by means of potassium penuiri»,i, 5 .^ 
acetone solution to anisaldehyde and o/S dihydroxy y-phecTr, * 
lactone (Fischer and Stewart, Ahstr., 1892, 1447). ‘ p j.' 

Acylated Phenanthrenes and Some of their Derirs;::* 
Conrad Willoerodt and Hanso Albert {J. pr . Chttn., liMl, 

383 — 30 i).—‘J Aeel;/lp/un»nl/irene, CkH^O, prepared hy d.i „„ 
action of acetyl chloride and phenanthrene in csrheii .h- iiii, ;, 
solution in the presence of aluminium chloride, cryslrlH,,., 
m. p. 123”, having a bluish fluorescence; it yields an oiii/ie, 
in leaflets, m. p. 80°, and a phenylhydrazmte, light yellur 
ni. p. 181”. When oxidised with five to six times its a, ,.;.. ; 
chromium trioxide in glacial acetic acid solution, the kcur.f 
the ordinary form of phenanthraquinone, crystolli.siiig in 
m. p. 209”. Oxidation with twice its weight of (hrouiium t.s .j 
results in the formation of a second modification, wliicii (Ty-ta; :— ; 
lustrou.s, golden leaflets, m. p. 204 — 205”, and i.s converted bydi iv.t, 
in cold concentrated sulphuric acid or by prolongssl lieit i;; > ; 
alcoholic potassium hydroxide into the ordinary form ; tli • 
formation takes place when the leaflets arc heatwl at I'O .. 
Roth forms yield with o plienylenediamine the .same |iheiiiiiitliri!:.c 
azine, m. p. 219 — 220”. VVhcn heated with yelion- siuuiitiv 

sulphide at 170—180", acetylphenanthrene yield.s oytm.tir. 
ucetamidc, Ci,H,sON, crystallising in white leaflet.s, in. p. 25" 
together with 'J-pnfrntntlirylaetlic acid, C,^H,’CHj'COjH, irldi b ■ ■ -x 
lises in small noodles, m. p. 213 — 219”, and foiins a yellow, gei.,':: s 
silver salt. 

i-aa-Dkldoroel/iylp/tenanthrene, CnHj-C.MeCI... prop.irel t: a 
9-acctylphenanthrene and phosphorus pentachloride, iryst.il! ss 
small, yellow needles, which decompose at 80 — 100’ withoui imitier 
Acetylphenanthrene is reduced by zinc and glacial acetio a d - 
9-phenantbrylmetbylcarbinol (Pschorr, Abstr., 1906, i, 62"‘. ar i ra 
hydrindic acid and phosphorus to Q^etkylphenanlfirstie, at. -a 

forms lustrous needles, m. p. 61°, 
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pli«»*nthreD« and excess of acetyl chloride in the 
^ altuniniBin diloride yields 9 : 10-</tno«<yfpA«iMnMr«ii<, 
'hTiVMcV which OTstallisea in white needles, m. p. 178^, haring a 
> ’ 4 «»e«ence, and forms a p*«iyftj(dnuo»«, m. p. 189“, a huphmyl- 
c„Hi(CMe:N‘NHPh), small, yellow needles, m, p. 238“ and 
lea^ris, m. p. 258 — 260“ When oxidised with chromium 
ii,*^ in glaria* »<*tio acid solution, the diacetyl derivative is 
>n*c fikinantAnn»-9 : lO-JihtoJicarloxj/Iie an^yi/ruis. 

CjH.-C-CO-CO^' > 

: fortu* a light yellow powder, m. p. above 360“, and yields a yellow 


• iU‘ similiir to tnoR6 ddsenwn in the nvse of the monoacetyl 

Urn'iTp 9 : K^ducetylphenanthrene W been eon^-erteii into 9 ; 10- 

^ it P H //^M \l sxal W 1 \ a.II- .- . 


m 


i^iflrarytlJi^fiimnnl/imu, C,^Hg(CHMe‘OH)^, crystallising 
" imp. 165 — 166“ 9: lO-diaa^ichlorotthi/lii/nnanihrmt, 
C,.H,(CMeCI,),, 

4,. h forms yellow leafleU, decomposing at 1,30— 140“ without melt- 
sr.d ; lOJitthylpheitanthrme, which crystallises in large, lustrous 
in p. 90-91“. 

' . />»:o>;l/iAra<tnt4r«ns, C,,H,,-COPh, forms lustr.nis, white needles, 
i [. rif-, and yields 9 i<ncyf/>A«rinn//»r«7M, crystallising in large, white 
►i.l^t-, ni p 91- 92“, when distilled with zinc dust in a stream of 


j.Irl'See. 

'•I ■ \ii Hi'mzoyl^ihenaHthrent forms leatlets, nt. p. 317“ ; it is reduced 
s [JiDsphonis and hydriodic acid at 180—190“ to 9 ; lO-Jiienjyf. 
Ir-.inthmu, which crystallises in needle.«, in. p. 180—182“ K. B, 

The Two Forms of o-Benzoquinone. Fhikdiucii Keiibhann 
fill, 1911, 44, 2632—2633). — The autlinr is of opinion that the 
ii»-'ion, whftiier the two moilihcations of o ta*nzo(|nim)ne are isomeric 
r,l Jt-smntropic, has not been answered; especially, a certain proof 
a- cot lieen given that the colourless form has tho peroxide formula 
t! !hr- wloureil form tho diketo-formiila. The colourless form has 
ft fssn aiialystal, and might well bo a hyilratetl o-l)enzo<)uinone, 
.Il,.!itll)j, or even an additive compound containing ether 
c ■ 11, 1 are Wilbtatter and Miillir, this vo)., i, 728). C. S. 


Action of Magneeium Methyl Iodide on /i-Xyloquinone and 
foloquinone ^ KtiiB.v Bamberoer and Louis Bla.toky (Annalen, 
l.'il, 384, 272 -322). — The action of magnesium methyl iodide 
Ri p cylispiinone has been examineil very thoroughly, and on 
sTi'liniicne more soper6cially. In tho former reaction the product 
ptAiiisd after the usual operations coii.sists of unchanged material, 
imuq.hoiis siitwtanco.s, about 25% of p-xyloquinnl, i/.-cumoquinol 
I : - : 5 trimethylquino!), 1 ^ cumenol, 2:2: 5 lrimet>iijl-2 : 3-(/%cfro-p- 

>ra.;»ytiinon«, ^ and smaller amounts of prehnitol, 

*>'^^^Hi/lcyr\o/tfxandione, and di-pxyloijninol monomelhyl ether, 
'■gs her with resinous and oily substances. 

- ■ • • 5 Trimetht/l-2 : 3-dihydro-p-bemoquimne, [1:1: i-trimethyl- 
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A* cyclote»iM-2 : 5-Jimt] n. p. 86®, aTitAlluM in . 
refractive, jeilow priams, haa an odoni rf oaphor’ ^ 
tremely volatile wiUi eteam, and fonna a 
C\jH„0,N, (two forma, one' having m. p. 


the other decomposing at 306 — 308®), and a 
C,jH,gO,N^ blackening at 400®. J’etriHiMtiy/cyclo^a,^,/,.,^^ “ 

may have tbs conetitntion 




„^HMeO 


UO.) V/AA. 

OHMe'^ 


(the former being the more probable), forma colourless pri,®. , 
110 — 111®, has an odour of borneol and peppennint, i, 
volatile with eteam, and forma a bu-temiearbazone, 

330“ (decomp.). Ui-f-xyloquinol mowmuthyl ether. 


m. p. 220 — 220'5®, colourless ncedlea, forms an acdi/l i!,:rit 4 i„ 
O^UjjOj, m. p. 101—192®, p-nitmphenylhydratone, C,,,H ii \ 

272 — 272'5", and a mviicarbazmui, CJjgHjjO,Nj, m. p. 272 • 

3 : 4-XyIoquinol, tolubydroquinone, p-xylohydroqiiinoiju, »t„] 
quinol have been isolated from the product obtained from 
and magnesium methyl iodide. 

An examination of the constitutions of the preceding s 
shows that in p-xyloquinone and toluquinone, wbich coiiUii ij 

I 8 3 « 5 « 

system UiC-lXC-ClO, the addition of the magnesium mtiLii 
occurs in the 1 : 2- or the 1 : 4-, but not in the 1 : 6-, [>ositi. n 
Kohler, Abstr., 1905, i, 358). Consequently, the aiithurr Uiid. 'sj 
during tlie reduction of quinones to hydroquiuones the addition i t 
hydrogen does not take place directly at the oxygen atoin- d ; 
quinone, but in the 1 : 2- and 1 : 4 position8 (above scheanq, ti.i it#, 
quinone being produced subsequently by intnimolecular cliiugc 


(.• 


fPreparation of Anthraquinone Derivatives.] K.iteur 
RISEN voRM. Friedr. Bayer A Co. (D.R.-P. 234518),— iu 
genated aromatic sulphonea are boiled with a-amino.snrljra.p;','.i 
in a suitable solvent (such as nitrobenxene or napliUiiltin-i ie 
presence of a condensing agent (copper acetate), compound- ut 
valuable tinctorial properties are formed. 

The product from o aminoanthraquinone (1 mol.) and /i;i-dilr;! 
sulpbobenzide forms brownish-red crystals, whilst the inijilovr..vr- 
d-amino-l-benzylaminoanthraquinuuo and the foregoing =icjn 
furnishes a conipouud, violet crystals, which in the vat dp- 
very fast violet colour. 

The tinctorial properties of these and other compound,* oU s:o'.a: 
nature are tabulated in the original. 


Preparation of Aminoanthraquinones and of Am» 
naphthanthraquinonea or their Derivativea. BAinsciir. . m' 

A Soda-Fabbik (D.R.-P. 2349l7).-Aminoantbraquinon« 
aminonaphthanthraquiuones may be prepared by heating og 
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L •wb »Hh Miim on ittW hydroxide under pressure in the 

d s «teJy»t (•«* «»PP»). Md submitUng the ainino- 

KnToMsiB*^ to the ectira of • dehydrsting agent. 

®' P' (prepared from 

^and 4<hloro^thaIic anhydride), was heated at 190—195“ 
hours with 20% ammonium hydroxide in the presence 
aiortT fowJer, the solution just acidifi^, and then neutralised 
1 ^ tt>d}offi aret-ste, when the amino-a^iU separated as a greyish- 

i» p3«Jer, 

• i^iMar\!) i>udij^antAragutno)u, orange-yellow needles, m. p. 
was obtained by heating the foregoing amiDO.nrid at 200“ 
10 jkxrls of 90'% sulphuric acid and subsequent crystallisation 

K, jTlrue. 

yuH'hlom-ijt-loluoj^btnune acid (prepared from toluene and 
M.irophthalic anhydride) yielded an ni/iiiio-aciJ (pale grey powder), 
.fh was subsequently converted into l-«wii»o-6(7)-m«%f(in<Ar(i. 
red needles, m. p. 175“ 

, (%'aro ‘2 m -rytoylbinzoic acid, m. p. 16'i“ obUined from phtlialic 
.idri'le and o-chloro-m-xylene, gnvo an aminn acij crystallising in 
r jpIIdw needles, m. p. 140“ (decomp.), and subsequeTitly furnished 
..iKi 'i .i dimitiiylanihraquinone. dark red crystals, m. p, 293 “ 

. 'j)Chior<y2 najji0uiylli»nztnc acid, tn. p. 175“ (prejiarerl from 
htialcne and -l-ehlorophthalic anhydride), yielded a grey 
ituincid, which was converted into an aminojiapMiant/ini^uinom, 
tcrui’.g, ml needles, m. p. 238“ ’ 

ritlirro 2 mifAtfiaylluntoic acid, m. p. 217 — 220“, obtained from 
liaiic anhydride and 2-cliloronaphtlmlono, gave an amvto-acid 
i.ri yellow (lOwiler), and linally an amiiiotm/Ju/tant/irai)uiHone, 
»iii-ti-(ioh t, glistening needles, in. p. 182 '. K. M, tJ. Af. ' 


‘reparation of Condensation Products in the Anthracene 

•.es. t'.AniKiiiK Amlin .t Soiu t'AiiiiiK (1>.K.-1’, 234977). 

',',i^iiiin/iie-l : S’l-l/imiUhranitk acid, a dark violet [mwder, is pre- 

I I, ed hy he.itU)g [Kttassium antliranilate in nitrolrenzonu solution with 
. ' dichloro-uithrsquinone in the presence of a cuudeusing agent; 
ben this is heated at 100“ with concentrated sulphurio acid, it 
rtiid.e. a oindensation product in the form of a blue powder. 
.UairayHinoH'.-l .5-bU-o-thiolbeitsoic acid, an orange-red powder, 
rAit.ed in a similar manner from 1 ; 5 dicliloroanthraquinone and 
•A..ium o-lhiolbenzoate in alcoholic solution, yields when heated at 
lagtier temperature with sulphuric acid (23'X, anhydride) a product 
tirn forms a red powder. These compounds have probably the 
ii l.tiition . where X is 

pi»r fiilplmr or an imiao-group. F. M. G M 


^-^nthraquinone Condensation Products, 
m ax ANiLiN-ifc ^Ds-FABarK (D.R.-P. 234922).— When 2-amino- 
P pnnone is boiled (in nitrobenzene solution) with trichloro- 
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metbyl mercaptan in the preecnce of a condaneing reagent 
copper), n-dianthrajuinmyllhitearbamidt, ' 

cs/nh-c.h,<^c,h,)^ 


ia obtained in the Form of a red powder. 

The tinctorial propertiea of thie and eimilar cotnpouodi, obtei. 
from 1 : 4-diaminoanthraqninone, a^-diaminoanthraqninone, ^ 
aminoanthrarufin, 1-atninoanthraquinone, 1 : daminohydroxsj^j^ 
quinone, and 1 ; 5-diaminoanthraquinone respectively are 
the original. F, .M. (j ^ 


Obrysopbsnio Acid, Frangula-Emodin, and Some Oioaia® 
Compounds of Anthracene Derivatives. Orro Fi-iCHu 
Haks Qrobs (J. yr. Chem., lUll, [ii], 84, 369 — 382).— Chrv«,[,tut* 
acid may be obtained from chryearobin by oxidation with chroiiiii- x,ji 
and demethylatioii of the resulting product by heating with 
chloric acid in acetic acid solution. The mixture of chry'<,]if,i,, 
acid and emodin thus obtainetl is aeparated by means of aqawB), 
sodium carbonate. Successive treatment of the mixture with pota,.; la 
hydroxide and methyl sulphate yields emodin trimethyl ether sti 
chryaophanic acid dimethyl ether. 

The transformation of diacetylchrysophanic acid into (Jiacetylriif:. 
is best accomplished by oxidation with chromic acid at .'>0— I'lo j 
solution of equal pfirts of acetic anhydride and glacial acetic aciil, 

Dibenzoylolirysophanic acid, prepared by heating cbrysophai.ie nc-j 
with benzoyl chloride in the presence of pyridine, crystallises in sin, I,, 
needles, m. p. 212“ (compare de la Hue and Muller, this Joiirn., i'.'i; 
10, 298). It is converted by oxidation with chromic .acid iriii 
dibmsoylrhein, whicli crystalli.ses in stellar aggregates of veil a 
prisms, m. p. 263 — 26.9“, anil gives a red coloration with concentr i'., d 
sulphuric acid. 

When beatefl with concentrated ammonia, chryaophanic acid yi»; i* 
a compuuml, CjjHijOjN, ciyatalli.sing in slender needles of a liniiai- 
lu.stre. Tile compound has tho character of an amide, disBiolvc- j.i; 
alkalis and ammonia, forming reddish-violet solutions, and gnsi 
orange coloration with sulphuric acid ; the ammonium salt is un'Ulc - 

Triacetylemodin, prepared from frangiila-emodin by heatitig wui, 
acetic anhydride and sodium acetate, has in. p. 1 96 — lOT" {[,ietiei'iii.s(jr! 
gives 190°). It is oxidised by chromic acid to triaceti/lmioiiic at i 
(J.,,H,, 0 , 5 , which crystallises in slender, yellow neeiilea, and i^ hydr ■ 
lysed by aqueous potassium hydroxide to emodic acid, C,jlIsOp. flU' 
latter compound crystallises in orange-yellow needles, whicli deconip-,.« 
at 340—360°, and dissolve in alkalis with a reddish-violet coloratiim ; 

it haa the constitution of a trihydroxy-;8-anthraqitinonecariioxtiif 

acid. 

(With P. Neber.] — A large number of anthracene derivatives have 
been studied with respect to their ability to form oxonium .salt'. 
Whilst anthracene and its methyl and cbloro-derivative.s togetiicr 
with antbraquinone, the metbylanthraquinones, dimethyldibydroanthra 



OBOANIC CHEMISmtr. 


i. 887 


jKiCO. 


yield oxoniuiu entU 
I i^ic ujd hydrobromic aeide, and the liydroxyantliraquinonea 
»itis f** * Tello«iri>-i«d or red solutiona, the alkyloxy-derivatires 
P” »* *,oinone often yield stable salts. From this the conelasion is 
*■*"*"^1 tl>e presenee both of carbonyl and alkyloxy groups is 
I (ir the formation of stable oxonium salts in tho anthracene 

h.lloeitiR 6sll®> “t*' which are nnl in colour, were isolnteil ; the 
r^Vo'iiJi* C'lsHi-OjBijZu, and the 

omoilin trimethyl ether ; the hyJrahTOmidt 
^j.^!^'ron!iJe, 0,;H,50,Ilr,Zn, of chrysophanic acid dimethyl ethor, 
j ^ ,.o 4roi/i(d< and tineibromida of dimcthylehrysaiin (1;8- 
■ .huivantl'f''!"**’®*'®)' hydrochlorides and ziuciohlorides may 

"•'"'ic is la ted, but these are more unstahlo than tlie corres[xinding 
* ** dcs Tl'® 1 :2-, 1 : 4-, 1 :5', and 1 : 6-dimethoxyanthrs- 

"air-oof and nifigallol hexamcthyl ether with perehloiie or hydro- 
rr'air a nl are too unstable to bo isolated. 

""nuli-iMU hneatMthyl ather, CjoHj„0,. prepared by tho action of 
>t,vf rulphate on its pota-ssium salt in the preseiuo of anhydrous 
carbonate, crystallise.s in light yellow needle-, lu p. 240 


ttita-iura 


F. B. 


Relationship between Chrysdphanio Acid, Aloe Emodin, 

and Khein. ttxTO A. Oestkbi.b (Arcli. 1‘harm., 1911, 240, 145—449). 

It I- now shown that on reduction aloe-emodin furnishes ehryso- 
i.h.rnliv Ir.inlhrone, and this on oxidation by air in presence of sodium 
Lv.lrmide solution furnishea chrysophanic acid. Tliis oliservation in 
foojur.flion with those recorded already (Abstr., lOOIl, i, 35(! ; 1908, i, 
. 10 , 1 ; 1909, i, 94G, and following abstract ; Ls'ger, Abstr., 1902, i, 549; 
I'r.ibcihus and Hcpp, Abstr., 1907, i, 428; Bobinson and Simonson, 
Tran-., 1909, 96, 1085 ; Fischer, Faleo, and (Irnss, Alistr., 191 1, i, ;!09, 
»r, I Tulin and Clewer, Trans., 1911, 09, 94111 milicates lliat rliein, 
il.xM-iitodin, and chrysophanic :icid are 1 : 8 ilihydro.xyanlbraquinones 
contaiiiiag respectively' a —COOIf, — (JH. 2 OII, .and ~(..llj, group in 
is>siLion 2. I. A. H. 

Constitution of Frangula-Bmodin. Otto A. OKSTEiiLK and 
\V. Svi‘KE.xs-Toxop£us {Arch. fViarm., 1 9 1 1 , 249, 311—321). — The 
|UPviou5 fonnnlatiun of emodin as 3 :(« : 7-tiihydroxy.2 luidhylauthra- 
ijumone (t)efiterle and Tisza, Ahstr., 1908, i, 350) is of doubtful 
rshddy in view of Oesterle and Johann's observation (At>Ktr., 1910, i, 
S6&) that methyl sulphate methylates lioth hydr-ixyl groups of 
ftnysuphanic acid, although one is probably in the a- and the other 
probably in the j3.(iosition. The results of investigations of the action 
"f ethyl rhloroacetjite on emodin, and of aniline on tetranitro-emodin, 
iishcate that two hydroxyls are in the a position and one in the 
/I [H'siiion, whence emodin i.s either 1 : G : 8-trihydroxy'2-inethylRnthra- 
quitsme or 1 ;5 : 7-trihydroxy-2 methylanthracpiinone. 

bmodin reacts with ethyl chloroacetate to form chiefly alhyl 
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.m^mglyeollaU diacetaU, 

* T**''** ^'■y ■***’“«• iS^hol «» mddiJ^ of ‘J*,! I, 

and i^n he^ with potA«rfBln li]rdrozid« in Ab^ , "**»» 
polanmm modinglyeoUate, crjatalliang in red ne«dlfti 
amoant of tthyl ttnodindiglyeoUatt aettaU, ^ 

,«oo ,pi4H.0;M«{0-CH,-C0,KtV0Ac; 
m. ^ 152 cryatolliHiBg from 95% alcohol in bright yell„, , 
ne^e*, or from dry alcohol in thick ncedlea, ia formed On k’ 
thia fumisbea a product, m. p. 252—253'’ (decomp ) erwtaii-'^'^-’'^' 
pyndine on addition of aicoliol. P ^ 

•‘y nitration of emodin with na 

(D -486-1 -500). cryaUlliae. from acetic aci“Tn oraor ^ ^ 
needles and explode* when heated. When boiled with anibf '"'^ "* 
two hour*. It furnished bluish-violet flocks of a nii.tonra wh A 
in ultimate composition with that required by the formuh. ^ 

ti 1 w • *"'i5'W^’^HPh)3(lS'0,),(NHPh),. 

timt IS, tetranitroemodm in which two nitro group.* have 
with aniLne and the three hydroxyl groups have bwn kdI ^ 
aniline residues (O.R.-P. M9080). This snbstitution of fc"' 
groups by aniline re.sidiies takes place most readily when the hi'" 
groups occupy para-positions with respect to nitro group, in I,' ' r’ • 
anlhraquinonos (foe. cit.) * ^ I, 

’ l-A. 1 ( 


Bzistence 

Derivatives. 



of Quinonoid Properties in Arttbraquiftn.. 

101 , aa o-i- *^'“t>I.L [with 0. VON WoLODKOWITCC ,) /- 

! -I’lif*’ 2'177, Compare Rally and Scholl, this vol., i, CTi"' 

1 .-'-Beiiranthraqumone when nitrated with a mixture of uiiri o' 
acetic acids and acetic anhydrnle yields a mixture of two yellow mm 
/\ '"'ro-deriratives, OjgHoO.N, m. p. 277_‘>7s 

mi /\ o50_251o. On ^Idu^tW of W; 

isomerule with phenylhydrazino, the corresno, ,!,, ■ 
amine, C, 3 ll„ 0 ,N, is not obtained, water 
eliminated between the amino- and carbonyl 
^ • ’‘“''y*''’® - compound further ' rnl ; 

to 0,x4 -diliydro-2 :9-indoloanthroiie (formula b, 
sodiwn, ■ I “ S'cen substance. When dissoly,^l ui 

sodium hydroxide this compound is oxidised by the air to a bruin 
substance, 2 : 9 indoloanthrone (formula II) 

su!**" Ti?°"“‘’’ aiti'caquinone itself and its .hru- 

atives, exhibits marked qmnouoid properties. It reacts onergetioa’lr 
with phenj Ihydrazine, being reduced to the dibrdro 
compound (formula I above). It acts at tb, 
ordinary temperature in benzene or ethereal folu 
tion as an oxidising agent towards hydrogen iodide 
and sulphurous acid, colours baematoxylin red, bu! 
does not blue guaiacum resin. These pronounrei 
quinonoid properties are considered to be due to tlie 
n.ioU r of ^he pyrrole nucleus attached to another 

Tn. ^ of cotirely different character, and so causing the existence of 
a carbon-nitrogen double bond of a highly unsaturated nature. Thi. 
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gonnitiiBli QI A d^UDooiuk beDteuoid linkiug into ui 
j brin^ W** *1^ qWBonoid propertiu* of the 4uthnu]umaBe. 
^bjeoiat mor* fusible ieoiueric nitro-1 : 2-bens- 

/\ . kotla^mnona ia converted on reduction into A 
' ;NO, red unino-l : 'd-beoianthraquinone, m. p. 315*. 
'\ '' which, since it does not give a vat dye when 
fused with potassium liydrusido or heated with 
V' antiiBony penUcbloride iu iiitrubt‘nrcne solution, 

is considered to have tlis iimiuu gi-oiip in the 
benzene uuclous. The uitru deiivative accord- 
ingly has formula III. 

3 - Methyl -1:3- bou/anthraquiuone whon 
nitrated yields only one mononitru derivative ; 
this must have the formula IV, since it 
is converted on reduction into a 3-iuethyl- 
2 ;9-indoIoauthi-one (V), which iK).-isesao8 typical 
qulnouoid properties. An isomeric 4-nitro-deriv- 
ative could not be obtained, owing to the steric 
hiudraueo of the methyl group oi-cupying the 
a-pusilion in the naphthaleuu nucleus. 

I-A'iivtf-1 : 2-5eitza»Mruy«tnoiK forms yellow 
plates or prisms, m. p. 277 -278'^. 'I'lio isomeric 
4-nt<ro-l : 2'^»:<>at/ir(iryuinD»« crystallises iu 
slender needles, m. p. 2&U— Both isomer- 
ides dissolve in conceuiratud sulphuric acid witli 
an orange-red coloration. 

:'2-beiixutitliragtiiH07ie forms red 
m-tal.-, ni. p. 215'^, and dissolves in concentrated siilpiiuric acid with 
redui-h brown coloration. 

- : 'J indoloaiillirone is a green po\vdi:r, but fonu.s brown 
r l.iownisii-ivd solutions with a green lluorescencc. 

: 2 /'viofoont/irons is obtained iu violet bruwn Ibikes, wliicli sinter 
SI 160*1 but do not melt. K. F. A. 


j 

j 

\/ 

/L'H, 


('ll 




Iiv.) 

./\ 


. ^ x/ 

('(» 

(V.i 


'V 

ca, 


2:8- or ompAi-Chrysoquinone. Kan u Bcscukk [with Fuanz 
inrun] (dnna/eti, 1911,384, 173 192. Compaiu this vol., i, 873). 

—2 : 8- or amphi-C/nysoyutnons, CisHjotlj, in. p. 288 -290' (decomp.), 
iiuUieid by the action of lead dioxide on a Mi.spensiou ol 2 : 8-di- 
tydroxycluyseue in boiling acetic acid, cryatallisos in reddish-yellow 
i.eeille.s, is odouiless and non-volatilo with steam, reacts instantly with 
phcutlliYdrazino or acidified potassium iodide, and forms a yellow, 
o vsudUne compound, CjjH,(| 02 ,NuHSU 3 , 211.^0, with sodium hydrogen 
-ulpliile. Its suspension in hot alcohol reacts in the presence of 
siieo'pheric oxygen with dilute sodium hydroxide to form, after 
acidification, ^■hydro/:i/-l : %chrysoquinone, Ull'CijlijOj, dark red 
needles, decomp, above 300“, and with aniline or elhylaniliue to form 
8-4 yiirwcy- 1 : ‘2-cfi)-yioquinane-l-anil, OH-C,jH,,U!NPh, bluish-violet 
crystals, m. p. 230“ (decomp, at 220“). The coustitutious given to the 
two preceding substances are based on Willsliitter and Faruas' 
expenences of the oxidi-sing power of quinonts of different lyjies 
(Abstr., 1907, i, 1056), and are supported by the following evidence. 
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The chief proof i* the feet thet sailiDe or et&j^eattae, 

2 : S-chrycoquiDone, prodoee tla teaw eniJ. ^-Hydroxy-i ; 
qoitiooe, which it alto tmtUy obuined by ^ ection d 


qmnoDe^ wm»v» >pwe.evu oc wat.. 

hydroxide and air on a boiling ^hoho anapei^ of 2 ; Sdia^^ 
chrysene* forma a lodiwn salt, C|gHjO|Ka, blnieh-riolet^ aiasc^^ 
needles, is reduced by sodium hyposulphite to the oolourlcw 1 ; 
lrikvdroxyehry$*tu. and forms an aettyl derivative, nj. «. ' 

K. f .t. _ ^ A,l£0 «.*,} 


needles, tthyl etUr, m. p 246°, and bemoyl derivative, m, p 
It does not appreciably react at the ordinary tempeiatuie witl. 
hydrazine, acidified potassium iodide, or sulphurous acid, a i,", 
saturated solution of the quinone in glacial acetic acid )««, 
concentrated alcoholic o-piicnylcnediatnino to form : 

chryx,phtfuni«t, OU-C,gH,<^i>C,H,. m. p. 292“, yellow 

Imizoyl derivative, m. p. 270“, aeelyl derivative, in. p. 292-, m,.] 
ether la. p. 215“, of which are respectively identical wit), tht 
slilutcd clirysopheuaziues obtained by condensing ^phtriyki.KjiAttit, 
with the coriesponding derivatives of 8 hydioxy-l : 2 chryroquitou 
6'liytlroxy l : 2 -chryBoquiuone-l-aiiil yields o-nyiiroxy-j :2-<ibn.f. 
uuinoiio by hydrolysis with mineral acids, and yields with 
iiihydride an acetyl derivative, m. p. 21o , winch i, K.^ 

verted by dilute hydrochloric and a little acetic acid intu S aftt,.,, 

I ; 2 ;V*?r»(ic«(oryc/<ry«e««, 0|xHp(OAc)j, colourless crystals, i. . p 
195“, is obtained by treating a solution of S acetoxy l : .•chtysKimcta 
in (loiline acetic anhydride with zinc dust. 1 :2:8-7r«t/.o.-W.f;,«v, 
C\,H,(OKt),. colourless crystals, m. p. 142“ is prepared by treat, as 
aqueous alcoholic susismsiou of the sodium salt of 8-hyaio.xjohrjs., 
quinone, with dilute sodium hydroxide and sodium hy^su ,, nu. a,, , 
subsequently with ethyl sulphate. It ba.s ^en found that ' hyii.r;., 
n-iiaphthaquinoneaiiil is proiUiccd when /1-naphtbaquiiioiie is kale! 
with ethylanilino in alcoholic solution. ■ ^ 

Condensation of Menthones with prpnomagnesinxn Con: 

pounds. Synthesis of Homologues of Menthol. Makcu -Uu, 

f/. i'/iona. CAm., I9U. Iviii], jl'"' 

bromidfl react.a with meuthune to give IS-phenyl-l-melhyl-i-i^o/r,,,,. 
3-cyclo/iraano/, b. p. 175“, 20 a,., 

D« 0-9952, «7-527, [ajf - 16'32“ ‘ 

same way from thymomeiilhono had b. p. 1(0 /18 mm., ■■ 
When treated with phenylcarbimide. or passed oyer alumin. . • 
dehydration occurs with production of the 

lias b. p. -68 - - / 

1)^ 0*9700, Tin 1*537. [a]i> + . • . 

Magnesium eyefohexyl bromide slowly acU on mentbonc, M_ s 
S cycloAexyM ■methyl-i-iso;?r/>pyl-3-cyclohe.canol, monoc ^ 
m. p. 92“, together with 3 -cyclo/i«ayf-l-meiAyf-t-|so;(ro/>.v'<)--W'’^ ' 
b. p. 265“/7C0 mm., U^O-SSST, n„l-498, [a]„ +b-- . , 

Thymommihone (inactive menthone) **“ “pL a; 

vapour of Biuuers thymomenthol (Abstr., 1906, i, 81) Pr*^ 
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i. m 


^ ^ b. p. 312°, having a len proDOunoed 

Yr****^ Wbw). treated with magMetam ^pcto- 


^lor ttan J* "yjg >.cyefc)*«^ttjfme««atAoi, b. p. 164°/16 iam. 
*’’**^0-9931 n” 1*529 J the corresponding cycloiUxy^tAyaM)* 
b«s b. p. 26(^/766 mm. W. 0. W. 

a- and Bthoreal Oils. CVII. Constitution and 
Xrrpeo pinolone and of Dihydropinolone (3-Aoetyluo- 
;Sj'»^*’So,»ntane). Orio Wallach 1911, 384, 

Ni _d)ihydropinolone, when pre|)ared liy the retiueiion of 
-kv, method and purihed through tlio utmicarlazoue, 

y — 165°, i« a oolou^le^s liipii.i with nu odour of 

‘ ■ r ute it baa b. p. 211". !)«' 0-888D, and 1-4466. Its 


itrtt 


nition as 3 acetylwopropylcycfopentanc, •>« 

i n ««i)Uipli*‘bed by its degradation to i*opro|iYleWo[a'iitan-:i-oue, 
Tj lit Its syntliasis from this snhstauce. it.s lii-gnidution is ropre- 
-.J ess«»tia'iy by the scheme: dihydropiuoioiio >C11-C0jll 
,, 153- -156’/16 mm.) — > >C1I-C0'NII^, (m. p. 164- 105°; 
,i (iual with Semmler’a dihydroeamphoceenaiiiido 6 |Abslr., 1906, i, 

,,i " ‘“/I >CH'NHj — > >-CH‘OH ->■' isoi>roiiylcyc/t)penliin- 

‘ ‘ koll 

»» 

Ibf (tutlu-sis has been acconiplisliod as follows : 'I’ho iiit.t-raelioii of 
j,u.(ivirv'‘M’«t'tau-3-one (prepared from tanaettophoroiie), nine, and 
.• li ,i iiiomopropionate in benzene lead.s to the formation of an 
ii.iiosv istcr, which by successive boiling with aielio anhydride, 
b'tJrolvsia by alcoholic potassium hydroxide, and acidifuation yields 




the distillation of which in 


.•CUPr#' 

i-. liogeii produces a hydrocarbon, Cii|lli« h. p. 172 — 174', Il^tO’SdO, 
1, 1 iDOti. riiis hydrocarbon has assigned U> it the constitution 

I ^,1, , on account of its e.xaltcd uioleculur refraction 

X'll.-CHFr^ 

v i Its lichaviour. it is practically iilciilical with the hydrocarbon, 
1 11, j. h. p. 171 — 174°, l)'-0-8I2, Mp 1-4515, obtained by heating 

* I - ^ p. 


b. 


215—216°, 


.liii, ironinolol, OH’CHMe'Cn<^ ' I , 

XHj'CHPi" 

ii 'II sliJO, n„ 1 4569 (prepared by the reduction of dihydropinolone), 
'vith zinc chloride. The synthetic hydiocarbon (fioiii t^o isopropyl- 
rj iu[ieiitanoiie) forms a blue nitrosochtoride, which by successive 
trosiinciit with boiling acetic acid and .sodium acetate and with 

•iilf'liuric acid is, converted into a telone, COJle’C"^ I, ^ 

O H 2* i-* rj 2 

■'micarbiiione, m. p. 182 — 1 84°), i.somcric with pinolone. This ketone 
va-l'l» ilihydropinolone when reduced by Paul’s method. 

1 he series of transformations whereby pulegone dihromide is con- 
retteii into pulegenic acid (Abstr., 1903, i, 507) has sugge.sted an 
'ij laiiation of the course followed by pinyl tribromide during its 
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c<fl»veniion into piiiolone. ThU expUnAtioJi 1««4« to the oxei^ 
that pinoloiie owy be either 

In harmony with this, tho author findu tl^t pinolone«tmitiri^^ 
m, p. 15»% can be ^epar^ted by repeatod crystaUiijatit^a 
portion*, the lees fuaibla of which he* m, p. 173°. C , 

Deitredation of Nerol and its Constitution. A. Elisas, ju 
(/ ter., 1911, 44, 2590^2593).-Whe„ 
acrauiol i« oxidihed by 1% potaeeiuro permengeneto at 0 - .g 
product is Kubfcequeutly treated with dilute chromic and 
acid*, acetone, lievulic acid, and oxalic acid are obtained, ilie la. ,^ 
of lavulic acid being practically the saiuo in each case, 
re*ult8 confirm the view that nerol and geraniol are stereo, 
(Zeitschel, Abstr., 1906, i, 521). ? 

Influence of Water on the Rotatory Po^ej of Camph* 
Solutiotis. K.vpke vo,n- Kazay (1‘harm. Post, 1911,44, 49., tV; . 
The value of [a1„ for camphor in a huuiber of organa 
is about + 43-6°,' indeiieiident of the nature of the solvent Ti* 
a,lditiuii of water to the alcoholic or acetic acid solution 

When the - 


f>roj*.ir,:x 


a very marked alteration in the rotation. _ 

of water in the alcoholic solution containing about 12 ',, of cni,[,L,* 
is increased from 4% to 37%, the rotation dimimshe., horn »3- e 
7-l“, When in acetic acid solution containing about le a 
camphor, tho proportion of water in gradually increased from ato i 
32’3‘’'', tho rotation gradually diminishes from b' 3' to b 0-. i. 
the proportion of wator in a solution is known, the ^reent^s d 

camphor, p, can be calculated from the = 

where B is OT308 tor acetic acid solutions, and 0128— for alaa«s 
solutions. 

Effect of Molecular Symmetry on the Optical Activity ^ 
Relative Rotatory Power of Aromatic Pomtiou laomerid* 
Thomas P. Hiiditch {Zeitsch. phyM. them., 1911, U, t- 
Compare Trans., 1908.93, 1618; 1909.96, J'' f;:* 

account of work already published (compare Pioc., 1910, 26 11.^ 
The relative effects of ortho-, meta- and para-isomeruirA ■ 

rotatory power is illustrated by the behaviour of compounds cou..i 

methyl, halogen, hydroxy-, ii.cthoiy-, nitre-, and ammo-groups. 

Soditm cmiiphuT-iUhmulphmaU, CuH-jO-SOs-feNa, is • 

interaction of camphor.;8-sulphonyl chloride and f 

boiling alcohol. It occurs in soft, colourlei^. 

Tho corresponding acid is an oily substance and uns able, n^.uw 
salt forms a cream-coloured jicwdcr. Ihe anhydpde, [(CijUn - ^ ^ 

is obtained in almost theoretical yield by 
of the sulphonyl chloride and the sodium salt dissolved m 

tetrachloride. H occurs in pale „„ olsaue! 

BicuMphor ^ mlphonyl dtculpItuU, [(CioHijO) 
by the Action of iodine, dissolved in potassium iodide loluUvr. 
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! „| „« --/Uld<»iill>>><>P«te, and also by acting 

„onaehlo*tda in cold oarbon tatiaobloridc. 
m. P- 130“. 

,*ophor-^nlpboDatea were all prepared by 
gcbattea-Baamaun method. VateduA die 
, C HjiSOj'CuHijOjj, (urius colourless or 


on the latter 
It occurs in 


a modid- 
iicamphor-p- 
slighUy red 

134® j the oorrespooding resorcinol compound melts at 


1, lu p. 13* , Kin* 

1 lit, sud the compound a^ 187® (slight decomp.) 




iriaimplu>r-fi-$uljAo»aU, CjH,(S0,-C,4H,5O3)j, occurs in 
’t, lolourless needles, m. p. 148® (decomp.). Tlie corresponding 
^htci’uJ compound forms prismatic crystals, m. p. 104- 


-106®. 
G. S. 


gaaential OilnO Schimmel <t Co. {Jlericht, October 1911, pp. 

- — Jrtcensio Wenuts, according to lUbek, yields 0 03% of a 

'i.Wu«i'i'-l'r«d, sweet-smelling oil, D“ 0'893, [a],, -r 1-39®, >ijl'5181, 
**3 Climber 0, ester number 16, acetyl ester number 17 ;!8, which 
in 1 more of 95% alcohol, and probably contains 

iilivlchavioolfl. According to the same aiilhur, Artemisia serrala yields 
3 of a reddish-brown, bitter oil, 1)^ 0-913, a„ -f 6 8®, n;r 1-4603, 
cVcumbc't 1’6, ester number 10 0, acetyl ester number 43, which 
„«bcs in " d or more vols. 801% alcohol, and probably contains 

crenulata (round buchu) leaves yield 1-7% oil, DfS 0-9364, 

, n'u 1-48005, which dissolves in 3 5 or more vuls. of 70% 

licjiwl with reparation of paraffin, is brownish-yellow in colour after 
frawval of traces of copper by acid, has mint-liko odour, possibly due 
inrnthonc, and contains very little diospbenol, 

M.iudariii oilpre.-vsed from unripe fruits in Valoiicia bad 11’® 0-8865, 

I tTWJO, acid number 0-2, ester number 17'3, was incompletely 
wliilile ill 90 „ alcohol, and was of dark olive-groeu colour. 

l/tlichrysum aiu/usti/blium oil from Oalmatia had O'' 0 0005, 
s', 1 18209, acid number 0-9, ester number Oi l, aud dissolvisl in 0 or 
cate- vols. of 90)0 alcohol. It was of olive-green colour, and resembled 
umomile oil in odour. 

The Jalpaiguri (Indian) lemon-gross oils referred to previously 
lAbstr, 1910, i, 328) have now been found to bo derived from 
I'ymivjxx/on pendulut, Stapf. 

i'ayenne liualoe oil, like the 5Iexiran product, contains methyl- 
hrpiecol. 

Italmatian laurel-leaf oil has D*® 0-9268, - 14“3G', n'f,’ 1-46813, 

icci 'number 0 5, ester number 29-9, acetyl ester number G8'6, and is 
jciuhio in '2 5 or more vols. of ^0'’^ alcohol. 

Hdnatian myrtle oil has D'® 0 9254, a„ -I- 13 '20', 1'46G94, acid 

immlcr 1-0, ester number 134*8, acetyl ester number 180*7, aud is 
soluble in 3*2 or more vole, of 70% alcohol. 

Irench peppermint, cultivated in I>almatia, gave oils which after 
rectification W the following range of constants, D’® 0*9094 — 0-9141, 
a,, -lP45'to-18°12',«*l-46041— 1-46783, acid number O—l’O, totel 
aeiithol 39-6 — 54'1%, ester menthol 2 6 — 3-8% and were soluble in 
2 8 to 3 vols. of 70% alcohol with slight opalescence. According to 
VoL c. L 3 ;■ 
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HAodenon (Chem. A t>rug., 19!1,79, 216), EnglWnjeppeng, 
on the bADlcA of a river yielded ooly O'l^ nii, 
total menthol 59'2%, ester menthol 3‘9%, whilst that grtui, i 
6elds on clay soil gave 0*409% oil, D 0*9065, ai, — 27*4^, 

61*35%, ester menthol 5*57%, and a third sample grown on 
gave 0*19% oil, D 0*9046, -28*2”. total menthol 51. 4.; 

menthol 4*74%. Italian peppermint oil from Pancaliori b - 
On - 22‘’66’ I'o - 25*51', was soluble in 2*9 vole, of 70 ^ 
deposited solid matter on cooling (Bourdet, Bull. ,Sc, '2*"* 
1911.18,372). 

Sage oil distilled in Dalmatia in August from dry luri, , 
following normal constants, D'"* 0*9165, au + 25“, 1 

number 1*0, e^ter number 9*3, whilst oil distilled from fn .i, 

May had D‘^ 0*911 1, ou +20'’22', ester number 10*3, an i ' * 
soluble in alcohol than the August oil. '** 

Origanum hirtuin a-albijtorum herb grown in Dalmatia fan 
origanum oil having the following range of constants, li '-i, j ., 
0*94000, ou ^-O^e' to 0''20', 1*49394—1*50436, Bolul.le 

2*8 vols. of 70% alcohol to 1*5 vol.1. of 80% alcohol, and coi.uu. 
from 51 to 60*;4 thymol. ^ 

Dalmatian spike oil had D** 0 9022 — 0*9033, an -O'llj n, 1,.-, 
acid number 0*9, ester number 5*4 — 5*6, and was toluhle i.a 
4 to 5 vols. of 60‘% alcohol. Lavandula spica herb from Spain 
1*9% of brownish-yellow oil, D‘* 0*9100, - 2°20', n“ Mfis;;') 

number 3*7, ester number 7*0, and was soluble in 2 vols. oi 7o . 
but became opalescent with more alcohol. 

According to Jeaucard and Satie (I’tr/- and Eutnt. Oil 1 ,:; 

2, 79) a so-called sandalwood from Duiaua yielded oil Irani, 4* li, 
following range of constants, D’*' 0*963 to 1*0123, -t-o 30 to -* 
saponification value 13 to 65, after acetylation 66 (0 li; 1, 
distillation it gave the following fractions : below 155* 2u lum , 
27*4%, 155 — I6O72O mm., 59 to 80%, and above 160', 20 
13*6%. The second fraction contaiued a new constituent. 
b. p. 158— 159720 mm., D=» 1*0378, au -6°, which dis-tilv,:.i a l: 
vols. 70% alcohol, and was colourless, viscous, and of agrec.'ibk* a, 
this substance is probably a tertiary alcohol. 

Star anise oil contains d-a-pinene, d-;8-phellandrene, dija'ntene, u.i 
Mioionene in the lower boiling fractions ; as well as a fi.nu.4, 
163—168°, having a turpentine-like odour, but which is frw fca 
/3-pineoe and .sabinene. 

Strabilanlhes lujndinua flower bud.s yield an oil, D 0*9648, a - It S", 
n 1*4688, acid number 1*7, ester number 267 (Perf. and 'jt 
StC; 1911, 2, 96), having a strong, pleasant odour recalling tiic.-e d 
tarragon and lavender. 

A '“wormwood” oil from Dalmatia had D*^ 0*9188, acid numtie 
1*3, ester number 64*4, and dissolved in 1 vol. 80% alcohol ; it diffend 
in odour from true wormwood oil, and was probably derived from anotia 
species of Artemisia. Wisconsin “ wormwood ” oil had D- O'Jl'jt. 
saponification number 150 (forty minutes), after acetylation J31Sw 
236*2, and was dark, with a mint-like odour. It contaiued iii« 
thujone, and on hydrolysis gave formic and salicylic acids. 
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SaiMtf** /ra/n mtiin ma of the Nilgiris, India, had D*‘ 
***,'" + 0, I'flMSS, oster number 564-8, was reddUh-browo in 
® *1 I^emhled winter green oil in odour. 

„jl from German But Africa distilletl from fresh flowers 
0936®i ’ ’‘o I'umher 11, ester number 

^ ** I »-a« soluble, with opalescence in 8 or more vols. of 80^ alcohol. 
IJe 5»n^ eoerwfeeeewa herb from Turin gave 0 21‘'„ oil, D*® 0-9179, 
arid number 11-3, ester number 42-(i, which was brown and 
•- ' - ' ’ ^.onsistence, and had an odour recalling that of hyssop oil. 

but matter deposited by the oil meltcil at 108 . 

^^^'"iijiiom roots from Iiido-Chiiia yielded 0-G4-\, citron-yellow oil, 
a,. -32"57', ni? 148151, a<id number 3 7, ester number 
^•*1 mrivi' ester number 96-7, which was different from the seed oil 
*' contained bisaboleue, ciueolo, ami [laraiHu. 

"j Mri<ri-u» /'Toearo wood sawdust from German Kast Africa yielded 
U‘* 0'9876, i»o 1 50893, acid number 14'9, ester mimber 8-4, 

^ ‘.“ l' toi'cr number 70. Fragmeiit,s of the wood gave 3-2‘)i of oil, 
*^icb "s> semi-solid, and, after removal of solid matter, had l)“ 1-0-389, 
*' 1 51(11 1, acid number 27-06, ester number 7 93, acetyl ester number 
b The deposited crystals were cedar cauiphor. 

"t Iimanie'au''* Burtnatmi bark fi-om Timor ami the t’elebes gave 0-5% 

1 Id 1-0198, Ou - 1“50', iio 1-58-382, which was not so pleasant n 
snimt as t-'eylou cinnamon hark oil, but contained 77",, of aldehydes 
icd 11 ■ phenols. 

l/eruiadra UnghaUniis leavo.s from Erythraea gave 1-5% blight 
.■rowB oil, U’-^ 0'9513, a„ - 2“5', 1-47190, acid nuinbcr 3-7, ester 

laitids r 14 8, which had an odour re.scuibling those of rosemary uud 
.»j;e. It deposited (/-camphor when cnnleil. 

MiilJiiiii c/iamnec^farisiiu.1 herb from Tm in gave 0-47';u dark brown 
5il It ' 0 9005, n'S r50040, acid number 0-0, ester number 16-4, acetyl 
r,U-r number 74'2, with an odour resembling that of w-ormwood oil. 

.'«<uri'/it cHHei/alia oils from. Dalmatia had the following iiilige of 
cm Slants, 0'9I8-3 to 0-9440, a,. -l“0O' to 5M5', nf,' 1-49816 to 
1 5(1556, and contained from 28 to 59'!', of phenols, chiefly carvacrol, 
vhibl the non-phonolic portion had a strong odour of cymeno. 

A rcsiiua- of literature published since April, 1911, on the analysis, 
[•bysical pro[)ertie8, chemistry, etc., of essential oils uud their 
constituents is also given, T. A. 11. 

[Essential Oils.] KouiiE-BKH-rMANn Fils (Sci Ind. liidl., 1911, 
'iaj. 2,1 — 25). — [Justin Dui-ont and Louis i,AB.\u.\E.] — “ Linalyl" 
bromide, obtained by esterifying either geraniol or linulool (Abstr,, 
1910, i, 184), condenses with ethyl sodiomalonate to form the eater, 
t'i,H,;-CU(C’OjEt)j, b. p. 158 — IbTjS mm., and this on hydrolysis 
t-ives the con-esponding acid, C,(,H,j-CH(G02tl)2, which on distillation 
umkr reduced pressure furnishes the monobasic acid, 

h.p. 145 — 146°/5 mm., the etA^/ ester of which has b. p. 127 — 12S°j6 mm. 
The -C'ljHjj group in the ester does not appear to have the geranyl 
configuration, since it is unaffected by sulphuric acid of 66° Be. On 
redaction with sodium in alcohol, the ester yields a new alcohol, 

a r 9 
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0„H„-CH,-CH,-0H, D“ 0-8956, 1-4765, \>. p. IIB75 »»,. i 

givM a <a-y»talline p^vaU, b. p. 135‘’/6 mm., the temiatrhanJ^ 
which cryataliiisea from alcohol and melta at 10^. Tha alcoh,,^ i, ** 
conrertod into th« correapouding alcohol by Sabatier and 
method. All those subaunceii jioegesa weak and not very charaii,^ 
odoon. 

Linalyl bromide condeosca similarly with ethyl 8odioac<ft.vi.r*4^ 
form theaatar, C|jH,j-CnAe-COjEt, b. p. 145°/6 mm., which <-.i, 
lyaia by potaaaium hydroxide in alcohol gives the ktlone, C,,. H .•( (j ^ 
The latter waa not obtaiood pure, but it gives a scmi 
m. p. 86'-', and on oxidation yields leevulic acid as chief pru<;uc'. 

Hula motUana from Algeria furnishes an oil, D'^ 0-8307, 
soluble in 2-25 vols. 70% alcohol, which contains about 90-;, .jf 
nonyl ketone. Hula bracUoaa from Algeria gives an oil, Iji; n 
u„-4°12', soluble in two vols. 70% alcohol, and coiiUii,j„g 
of ketones. This oil differs also from the foregoing in 
partly at - S'*, whilst the Urst oil is solid at + lO"^. ^ 

Inula otacosa oil from Algeria hud 0-9436 un - 24 V, at,j 
sisted chiedy of cineol. 

Syrian origanum oil had 0 9309 and oy + 1°6', and wn, 
in 1-2 or more vols. 80-% alcohol ; on standing it deposited s 
lucent '“camphor.” Syrian thyme oil, 0-9120, o,, -Ojij.ra 
tained 43% phenols, composed of thymol and carvacrol. Syriui, 
oil, L>‘‘ 0'9843, a„ - 6“8', was soluble in 1 -5 or more vols. of 70;, 
Syrian laurel-leaf oil had U'^ 0-9161 and o,,- 14“2U', and was t-ol j!>i, 
in one or more vols. of 80% alcohol. Syrian neroli oil, 1) ' n .'7;-, 
ou-f 1"6', saponification number 51-5, is .similar to French iiemli i, 
constants^ Syrian jKJtit-grain oil had 1)'^ 0-8857, a,, 3 24', 
cation number 77*4, and w-a-s soluble in 1*’25 or more vob. ui 
alcohol. T. I! 

Eaaential Oil of Bupleurum fructicoeum. II. l.t'Kii 
com and 0. Sanna {(lazzelta, 1911, 41, i. 796 — 813. Coiii|>.u-e 
vol., i, 658). — By fractional distillation of the essential oil of liujilmna 
Jruclicoaumf a large amount of a Urpens is obtained .-is a uiu!;!, 
colourless liquid, b. p. 167 — 169°, D" 0-8416, a’' -4 35-7", 1 4 h'2 

which polymerises at 200°. The polyinende is a white, uinorpii'-.i- 
substance, m. p. 90 — 100° (becoming yellow), a“ -6614° (in tl.l rt. 
form solution). The action of bromine on the terpeue yield.-* a o-lsat 
less, viscous, non-crystalHue substance, the amount of btuiicia 
absorbed indicating that the substance contains two double linkiep 
Hydrogen chloride also gives a non-crystalline product, it itt 
nitrosyl chloride, a small quantity of a 8ub$Uii\ce waa ohi.uc-'i 
crystallising in small prisms, which begin to melt at 97", aad a? 
entirely decomposed at 102°. When the residue from this reactioiiu 
distilled in steam, an oil is obtained, b. p. about 200“ (partial n-Mur 
fication), which is dextrorotatory in alcoholic solution. 1 he aclioo »! 
hydrazine and of phenylhydrazine does not yield crystalline ceia 
pounds, but semicarbazide gives a seniiearbazone, which forms siivay 
scales, m. p. 197 — 198°, and is dextrorotatory. 

The essential oil also contains an alcohol and on ether. K. ^ 
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-finn of •«> Aldohydlo Porfame from Pine wood Tw. 

.jj p_ (r»otion»l diHilleUon o( 

l-fin**!'*. forniriMi at 150 — 200® mibsUnces of aldrhfdie nature 
^ odour*, *0 aUt^yd* thus obtained forineii a light brown 
»iwi refractive index and characteristic odour ; the 

jgg — refraotionalion had b. p. 
I'v'nnder etmospheric pressure, 75— 85°/23 mm. and 51 — 56®/ 
ti I)'' rU7 The ttmienrbmotit, m. p. 184 -186®, rhombic 
•®* *' 1 an otei'ux. h. p. 17u® (about) and D 0-8388 weni 

rr"'-**" ■ K. M. G. M. 

pn-patwi. 

ig of a Reain (Tom an Egyptian Sarcophagus. Rkuttkr 
. I rrsfi 1911, 153,597 — 599). — The resin from a sarcophagus 
- ^thiitici*' dynasty has been shown to contain gum styrax from 
' "^Minfsir oricatalr*, Aleppo resin from tinm )in/e;>«n*ut, mastio 
’ (ratirw, <^sr wootl oil, and asphalt. The asli contained 

Ii 'ealrinm, aluminium, magnesium, t races of ar.si uic, chromium, 
"and inangsnese, carbonates, silicates, pliospbatea, chlorides, 
""'h.aie« and nitrates. The resin also containod aanil, vegetable 
'rtcdc's, snd mineral fragments, of which an account is given. 


W. 0. W. 


ronatituenta of Guayule, Parthenium argentatum. ?. Ai,*x- 
> cRi/i'er 1911,4, 2d20 — 2328). — This investigation was undertaken 
*' !,,„,riain, if possible, whether this plant, which is the source of 
euiTuic caoutchouc, contains any snh.stincc which can he regarded aa 
thf raw material from which caoutchouc is formed in plants. The 
were negative from this point of view. 

(Jiiavule contains about 8—10'',, of caoutidionc, expressed on the dry 
uatcrial. The commercial caoutchouc from this source contains 
of r.amitchouc hydrocarbons, anil does not iliffer from “haixl 
i’lrs rub'asr " to any greater extent than other second class rubbers, 
the ilry plant yields about of dark green, extractive matter to 

Jrtwnc', and of this 54%. 31 't/,. and 15",'. are successively dissolved by 
iidit [s-lvoleum, ether, ami hot alcohol, ami of the three component 
-nits thus separated, 12-1‘X„ 7 O';/., and 2 (1%, respectively consist of 
■ ,inui|«nirmble matter." The aci<ls produced on liydrolysis of the 
,.virai-L include one melting at 119 ’and belonging to the cinnamic 
3 .id gnmp, and phonylacetic acid. Weil states (I’riv. com.) that he 
to found cinnamic acid in the products of hvdndysis of cosin from 
cuuvule. The crude acetone extract on di.stilliitiim witli steam gives 
j alcohol, m. p. 127—128®, with a camplioiaceous odour. 

On distillation with steam, guayule yields from (J'5 to d'tf, of volatile 
Ml, It" 0 8861, which is Isevorot-atory, possesses a peculiar pepper-like 
,nrni!i, and consists almost wholly of hydrocarhuns. On fractional 
distillation it gives 30';4 h. p. 50 — 6U'Y17 mm. j 20 3%, h. p. 
i;ii-.stiY17 mm.; 24-8%, b, p. 120— 160%17 mm., with 6%o of resinous 
reuihip. The first fraction is mainly Z-pinene, and the third fraction 
i Htquilerpeat, Dl';0'9349, [a]|? - 21°24', nl? 1-496. No styrene is 
present, fhe above relates to oil distilled from guayule in a fairly 
ir«h state. Oil distilled from plants which had been stored several 
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ysAni coDtoinod mncb oxygcnAted ntAterwI. and alttoagli piiui^ 
obtained from this oil no twaqaiterpen* fraction eonid b« ** 
The preeenoe of volatile oil in gua^Ie ie the eaine of the 
6ntt experienced in the industrial use of caontefaone from thw ’ ^ 
since the oil hinders vulcanisation. 

Cerebroeidee of the Brain. Hcmadn LoRniKr, at,,] u 
TntBBruujKR (.^ci/scA. pAystof. C'lum., 1911,74, 282 — 289) - . 
are described for obuinin^f pure the galactoside known ai 
{Thudichnm's phr«no»in) The presence of other galactosidea of ' 
nature of Thiidiehum’s kerasin was also found. The work i. 
carried further. W, h [{"* 

Saponins. Ri'nour Kobert {C/iem. Zmtr., 1911, l^ , 

IJnnu, Ftsluhrift, 1911, 1, 161 — 183). — Tables are given in the orifi i 

of the chief members of the saponin series, as «el! a, ^ 

those of the digitonin series, C‘„n.,,.^ia 0 j 5 , of the primary ,aa[ej>..|, 
(secondary glueosides), C,.!!,,, and endsapogenin.s, ,f) j,'j 

also of sapogenins, 0„H,„ ...Oj. 

Artemisinphenylhydrazone. pAs<jtiai.E Bbrtolo (Gaueiia, 1.0 ' 
41, i, 705 — 708. Compare Ab.str., 1901, i, 718; 190,8, j, sVjijVl 
ArUmitmphmylhydrazonn, C,,,H,,()j;N‘NHPh, crystallises in yellovi,;. 
white, feathery needles, m. p. 144 — 145’ (rapid heating), 221~2>>. 
(slow heating) ; (aj? + 180“ (in alcohol). After the subslsncu fj, 
been kept at 160 ' for a few minutes, the rotatory power is unehsnrf.i 
The compound dissolves in concentrated sulphuric acid, givinj , 
green coloration, which becomes cherry-red on addition of a tnic« ftf 
nitric acid. Tho phenylliydrazone differs from artemisin in that it >■ 
not acted on by alkalis. Prolonged reduction with sodium unulsva 
yields an acid luhilance. K. S 

The Chlorophyll Group. The Duality of the Cbloropbyllaas 
and oWoOhlorophyllan. Cko.s Marchlbwski and J. Mar.szauk [siiii 
Z. liEYKo] (AcocAsot. Zeittch., 1911,35, 413 — 433). — Crude chlompUil 
solutions from different sources, and even from the same plant*, react 
in different ways when treated with zinc hydroxide and carbon ilioails 
The chlorophyll from .stinging nettles gives after treatment with 
theso reagents for one day a fairly rapid change, hut only a slizhi 
precipitate which has not tho character of a zinc salt. In tlie clilnr 
phyjl, on the other band, from maple leaves (Acer jKm'hplanlmi'i' , 
only a sm.all amount of tho material enters into reaction with the .tin- 
salt, and by such treatment the part which does not enter into com 
hination can be separated from the other part. The “zinc chloropln !i 
prepared from nettles contains more methoxyl and phytol when tine 
acetate is employed for its preparation than when zinc hydroxide a 
used, and the latter exerts a slight hydrolytic action. The s|H'ctr»l 
measurements and extinction coefficients of this zinc derivative an 
given in some detail. Chlorophyllans were prepared from leave* 0 ! 
Acer plaUinmdm from Poland and A. pieudoplantaniu from (lalicia 
and analyses are given of the products obtained and also spcctrosropii 
measurements. The analyses do not differ markedly from one another 
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, between Uioee obtained from netiiZ J pKftamdu 

'^i„ted that tim» i. hero » aaple. u 

Ui^tfo^hvlUn and afibehlwophyllaij), »nd .‘■’‘'‘“'^phj'Hana 

trirerieh in the Utter .«4tanro Be ^ 

X. b, mrone of «nc hydroxide and rottel ''•'•oro- 

^;,„,j,hvi!»o (the method for which is mee„ ^ j j <^lo- 

rtih “d obtained fronf A oAit' ® P^Pa™- 

Wi*hlf ropb>lUn *« obUined of which tho^Mrtj ' * “P*®'™®" 


,« rtih Sit “v wvwwM •a*^ — ^w-wincti from a. nJ/ifian; ; 

Wiehlf rop^lUn was obUined of which the nrone r * “P*'™®" 
nci-iTBinente are given in aome detail • thi spectro- 

Lid*a.V« h!i)rophyIlanic acids. These are reddilb "“[“"‘doation 
from which fractions ®an be obSliied'^Kf 

With hydrochloFic acid in virin... * ™tmg tbc 
,f,„, «<id is used is any appreciable quantitv'o?”,?^*”''- 
liwlvixi, and the basic character U therofoVo «.«..{ " . "‘® P'gtneDt 
sTjnntioii of crystalline form was obtained. 


S. B. 8. 


Lakes f. Paor, PrairrEa [with 7 

,.V . I•.■l 1. 44 , 3653-26(12).— The author l?o ''iwxxrI 

i.ttiitr . litur, i, 17, 392. 8301 and WorneTl 
*S.ori« of the constitution of lakes into lii.rwith'H‘‘'';’s ’■ 

' ins the phenomena of hairwi.. ^ '® theory by which 


-..one O, uie ronsHiuMon 01 lakes into lino wlfk .1 .L ’ ’■ 

cuplsins the phenomena of halocbromy 
, 1 , 1 . :hb,. With this object, in vienVh, f ’ i ‘>>i« 

k'.c ‘i.lliiwing o-hydroxy-kelone.s with tin totraclilorTr^T ^ ‘“““‘"'S 

by hcrce on the water-batb. ^ 


.\r0 


SifCL 


or 


, ^ “ rLlT\':''‘‘'’ ^^® ">^'®in®'t by 

fli lrotyl groups. The important oiieaLn wf by 

in. ordmalively with the Lbonyl^ovyccn Item " ‘"® 

only because the .authS has rcal'T “‘® 
compounds of the most diverge ch! V'*^®"'". «'■) 

nf.tnrsaily ;i tendenev to unit^ n i* *• exhibit quitfl 

»'•« foe the folLlnrroas:r"!;:-m.7'"Tr'i 

= 1 IMI trlracldoride in bonxene, cold or ho/’f 
-..urrls, LI S„<0:«te-C,H,.6,T *'®'- "^-al additive 

j-'-ol, tori, ie form ' “ Mroxyacetophenom, and tin 

hM-..,dandof ^hesuletUnS~Z'"f- I'" “^ditive 

I ■ iVt,> yellow crystals, m p. about 2.38^ 

P.''f yields the similarly 

2CjH,Ac(OH)j,SnCI„ 
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in preci|Htat«d first, *nd thsu chsngM to Um nMjtatetl cos,„^^s 
qninaortopbenoM yields the n^stenes, 

yellow prisms ; eujcanthone yields the swistoNei, '' ^ 

OH •C,H,<^>C,H,-OSnCV 

orange-yellow crystals ; gallacetophenone yields the $uUtni,i-f 
On"C.iHjAc<^SnCI^ 

deep yellow powder ; and gallobeiisophenone yields the 
OH>CjHjBz<Jj>SnClj, oiange powder containing 5 ■( .h 

course, in all of these sulsttaoces the tin is attached co ordinttitt:, 
the earljonyl oxygen atom. i.'j* 

Aniline Black and ita Intermediate Products, Autb, 

G. Green and Salomon Wolfe (IJtr., 1911, 44, 2570 j, 

connexion with the series of qiiinonoid derivatives constitmir.j 
primary oxidation products of aniline, the various poitii* ^ 
troversy between Green and WillstUtter appear to turn on tlw 
of Willstiitter and Gorogi (Ahstr., 1909, i, 635, 975) th«t 
triquinonoid black is identical with emeraldine [which is iliquin 
according to Green and Woodhead (Trans., 1911), 67, 23W)|, ^ 

the formula of Green and Woodhead’s nigraniline ; or, gMieralli-, 
number of quiiionoid nuclei in Willstiilter’s series of primary c.uh 
tion products of aniline is one greater than the number in UtHt, 
series, Willstiitter and Cmtner (thi.s vol., i, 90) confirm Wilh'-i 
aud Dorogi’s view,s by estimating tho number of quiiionoid nin-le 
means of phonylbydiaxine at temperatures up to 150". Tlisiic.;.fl 
now show that the plieiiylliydriuine proceas, although givinj jj-ij 
results below 90", is quite inaccurate at temperatures abiive Inf, 
owing to the spontaneous decomposition of the pheiiyllijdrint: 
emeraldine or nigraniline is completely reduced to the leticocr,n!|. -itd 
by phenylhydrazine at 80—90° but when this tempeiatiire i.? eio-did 
a further evolution of nitrogen occurs without any further cliai.ff a 
tho reduced product. 

In the preparation of their quinonoid blacks, Willstiitcr »« 
Dorogi submit the product to a prolonged treatment with .Milpkani 
acid. The authors condemn this process, since its effect is to teenr 
triquinonoid and tetraquinonoid blacks into a mixture of eiiicnlJin 
and polymerisation or decomposition products insoluble in 89 , art;; 
acid. Bichromate black, prepared by Willstatter and llcreii' 
method, omitting the acid treatment, is identical with Crwn s» 
Woodhead’s emeraldine ; it dissolves completely in BO;,', acetic »: 
forming a pale green solution, and yields by treatment witli pnerft 
hydratine at 80—90'’ a volume of nitrogen corresponding with it 
diquinonoid formula. The preceding remarks serve to an-swer Ra 
of the recent criticisms of Willstatter and Cramer (this vol., i, TM 
Their contention that Green and Woodhead’s leucoemeraldinc is & 
the real leuco-base, but is a monoqaioonoid black, is rcgxn* 

as extremely improbable. ^ 
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rsioetbylpy*®®*- ^ .... 

■ — 2 : i : ^-VriiHftliiilfi^rtmium pw- 

^.tMr<«“;^5>0-Ci0..colourl.., 

indiMinct pHsms, m. p, 

iil-151’ “_o*>t*'ned ondar the following definita con- 

] A wlutioo of dimethylpyrona in dry anisole nt the ordinary 
J»neti(«r« >* * ff«««ng mixture and Irraled with ethereal 

methyl iodide within the course of a minute. After one 
^ute the mixture is added to 20', perchloric acid at 10“, and the 
f-ht.rato begins to crystallise almost immediately. 4 /’Am.vf-2 ;6- 
^MiU|"tr^^rt)niuru ptrchlonUe, C„H,/\(11, sulphur-yellow leeflete, 
,, '■.'lb— 212“ (decomp.), is prepared in a similar manner; the 
— ™' P‘ 123“ All pyroxonium salts are con- 
„nfd into the corresponding pyridine compounda by aqueous 
lomonia in the cold ; thus trimethylpyroxonium perchlorate yields 
; t : ii-trinicthylpyridine {parcAloralf, m. p. 243 - 214''), the meth- 
edijc of which is converted by aqueous perchloric acid into 1 : 2 : 4 : 6- 
•^nmttkt/lniriiiiMum perdUoralt, (’„H„0^NC1, m. p, 206— 207®, 
ahifli is also produced from trimethylpyroxonium peichlorate and 
;uf(l,ylitiiine. Trimethylpyroxonium perchlorate is converted by 
.lulling alcoholic p-toluidine into l p-tofyf-2 : 4 ; fj trimtAylpyridiniHm 

pfrrUarale, C.tre'C(smQj|j^N(C,H;)'(;10,, m. p. 141 — 142®, whilst 


pbciiyldiwelliylpyroxonium perchlorate is converted similarly into 
^ iJienyl i-y lolyi i •.G-<Jimf,t}iylp>/ruliwum perc/iloratf, m. p. 205®. 

When an aqueous solution of trimethylpyroxonium pi rchlorato is 
Ikiilisl with barium carbonate in a current of hydrogen, Uiielh/l-iky- 
krj.'itii jiycltmti, COMo'CH’C51cX’H-COMo, is obtained as an unstable 
n:l, which has an odour of peppermint, regenerates the original 
(Wfhloratc hy warming with dilute perchloric acid, and forms a 
4i.w>»icnrf«*corw, 0|g41j,,O^N,j, m. p. 210-— 2]1)',5''. S-/Vifnj/-Ar Aepten- 
)j(fioa«, m. p. 51°, obtained in a similar manner from phenyl- 
ilimcthylpyroxonium perchlorate, i.s an uiistiihle, colourless, crystalline 
|o*dcr. By reduction with palladium chloride and gum nrabic in an 
atmosphere of hydrogen, it yields i-plitnyl/iept<ine-fil^-<lione, 

COMc-CH'CHPb-CHj-CDMe, 

III. p. 61— fi2". Z-MeOtyHuspUme p^Monr., b. p. 95 — 9G®yi2 mm,, 
uhtainwl in a similar manner, reacts very readily with aemienrbazide, 
forming the diMwitcorioeoH*, C,„II,j„0.,N,., m. p. ID'J". None of these 
odiketones give a reaction with ferric chloride. U. S. 


^-Phenylcoumarins. I. Ouino BAunsn.i.iNi and fl. Leonard! 
tCazztUa, 1911, 41, i, 737 — 746). — In the hope of obtaining com- 
ixmads related to certain substances found in plants, the piroparation 
of some hydroxyl derivatives of ^-phenylcoumurin lias been under- 
taken, u.sing an old method for the preparation of coumarin deriv- 
atives (compare Komarovski and von Kostancchi, Abatr., 1894, i, 506). 

- ■ 3 : 4-Trihydroxy benzopbenone, when heated for twenty hours with 
™iuni acetate and acetic anhydride, yield.s the diaeetyl-)3-pbenyl- 
liaplmetin of von Kostanecki and Weber (Abstr., 1894, i, 88). 

».4-Dihydroxy-4'-metlioxybenzophenoDe (Komarovski and von 
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Koctaneeki, loe. eit.) when hcatfd for twsotf boon 
Ac«titt« and acetic anhydride yields (I) a snbtAanos, proUhi^*^ 
diaeetyl deriTative of 2 ; 4-dihydroxy-4'-methoxyben*opl«ni,jt,f ' ’•* 
(2) an acttyl derivative of 4-hydnceyA'-iiutkoxy-fi-piKnyl.yj^l^ 
which forms coloorles*, woolly needles, m. p, p,- 
By dissolviog this substance in concentrated sulphuric ^ 
pouring the solution into water, i-kydrnxy-i'-metfuKty-fi-pht„,j^^ 
is obtained ; it forms yellowish-white needles, m. p, 

The compound dissolves in alkalis, giving yellow solini,,, , 
green fluorescence; the solution in alcohol is also fluorescent, U.^.* 
fluorescence disappears on the addition of acid. Ths 
dissolves in concentrate<l sulphuric acid, giving a greet: ” 

When it is treated with methyl iodide, 4 : i'-dimellicj,i i-fj,,, - 
eoumnrin, m. p. 156 ', is obtained. " 

2 : 4 : 4'-Trihyilroiyben7.ophenone yields, when heated wult ..,i 
acetate and acetic anhydride, (1) triactti^bmto/Amont, which u '^b, 
colourless needles, m. p. 96 — 98“ ; (2) 4 r i’-diaeetoxy-p p/uni/lmiamr,,’ 
C„n|,0,, which crystallises in colourless needles, m. p. 

4 ■A’-/Jihydroxy-0-iihentj!cou7narin, prepared fiom it, 

yellowish white needles, m. p. 238 — 240°. When treal--.| si', 

methyl iodide, it yield.s 4 : 4'-diinethoxy-/3-pheoyIcoumarin, pisvinn,;, 
described. U. v > ' 


/J-Phenylcoumarins. II. Ouino Bskoki.uki and (;. p,,,, 
Fokti {Gazzetta, 1911, 41, i, 747— "rtG. Compare preceding iii«tra<-. 
—The synthe.sis of /J-phenylcoumarins has been continueil hv 
method (compare von Kostanecki anil Weber, Abstr., I,S91, i, «s, 
namely, the condensation of pcy.anoacetylanisole or cyannsfitil. 
veratrole (1 : 2-dinietlio.’£y-4-cyanoacetophenone) with resoicinol .r 
phloroglucinol. 

f-CyunoacttylanitoU, Cj^HjOjN (from p-chloroacctylaiu\olc .r.i 
potas.siiim cyanide), cry.stallisea in tiift.s of long, colourless ineill,-. 
in. p. 128 — 130°, When it is heated with resorcinol nicl T“ 
sulphuric acid on the water-bath, two products are obtained : (I: i 
aubaUmce, soluble in water, which forms colourless neeilles, m ; 
234 — 236°, and is probably the nitrile or amide of the conn, am 
derivative, m. p. 260 — 262“ which it yields on. addition of liyJc • 
chloric acid; (2) 4-liy(lioxy 4'-tnetho.xy-;8-phenyleoiimaiin, w. p 
260 — 262°, identical with that de.scribed in the preceding al sti ut 

Condensation of y>-cyanoacetylanisole with phloroglucinol yirlil. i 
guhsUtnee, m. p, about 200°, from which an acetyl derivative can ic 
prepared, which crystallises in colourle.ss ueedles, m. p. 179 — Iso 

Chloroneetylveratrole can be obtained ; (1) by the action of in.rhii 
sulphate on chloroacetylcatechol ; and (3) by condensation of clilor- 
acetyl chloride with veratrole in presence of aluminium ohloriiii> 
In the second case another substance (f chloroacetylguaiaeol) istt» 
principal product ; in both cases the yield is exceedingly sen ill. 
Chloroacelylverairole, C|jHj,OjCI, crystallise.s in white scales, in J' 
102 — 104°. Gyanoacttylvtralroig, C,,H,]OjN, forms coloiitli- 

ueedles, m. p. 134 — 135°. With resorcinol in presence of 
sulphuric acid, it yields a suhctanct, which crystallises in jellewish- 
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_ J28— SS9“, whilst with phlorogluciool a rwJdish- 
“ obbutMst R. V. S. 

! »•«« of PhMothloxin and its Derivatives. Aktien- 

I prep***^ a;(|i,ik-?abbikation (D.R.-P. 234743). — It ia found 

• * " ASA /ean t _ IQO tA 


►•=*^^’‘h"othioiin. m. p. 60-61“. b. p. 183-1S4“,12 mm., pre- 
r. / AKsfv. 11 


b 


'■ I «.HuUmer (Abatr., 1906, i, 448) can be i-esdily obtained by 
ei ■ lieating (with coutinuai stirring) phenyl ether at 

; ,1 go 70“ with sulphur in the presence of aluminium 

\ chloride; the temperature is subsequently slowly 
' 31e raised to 100° and maintained until evolution of 

1 . ./ hydrogen sulphide ceases. Under these conditions, 

> p-tolylphenyl ether yields iinethj/ljJienoihioxiii 

I formula), m. p. 36°, b. p. 185—187712 mm., whilst pchloro- 

furnishes i-dtlorophenaUiiaxin, m. p. 37°, b. p. 176712 mm. 
ether lur F. M. G. M. 




CO 


/\ 


(31 


I'G 


'-O’ 


/ 


00 


einration of Anthracene Derivatives.) FARBSKrAnaiKEN 
■ V iniH UayerA-Co. (D.U.-P. 2350'J4). -When anthraquinone- 
'** * 1-thiol i.s lujuted with l-hydroxy- 

anthraquinone at 160 -170° in 98^ 
sulphuric acid, it yields u comjMuwt 
(annexed formula), which crystal- 
Uscs from hot quinoline in hrownish- 
red needle.s. The tinctorial pro- 
perties of this and the following 
aualopous condensation products are 
tabulated in the original. 

1 •S-Pithiolanthraquinone with 1- and “-hydroxyanthraquinoues 
' mill- I lespectively ; l-tbiolanthraquinone (2 mnls.) and anthraruhn ; 
•hiol 'l aniinoanthraquiuone and 5-amino- Miydro.xyanthraquinone ; 
• hioUnthnupiinone with 2-hydroxyanthra(iuinoiio ; and l-thiol- 
i-'thrauuinone (2 mols.) with anthrafl.avic acid ; 2-lhiolanthrai|uinone 
1 with 2 hydroxyanthr.vpiinono and (2 mols.) with anthratlavic 

' , ■ F. M. G. M. 


Solubility of Alkaloids in an Aqueous Boric Acid Olycerol 
Solution. E. Raroni and 0. Borlixktto (Olmm. Zuntr., ViW, 
ii, M— 94 ; from ffiom. Farm. Chim., 1911, 60, 193 — 195).— A 
win'ion containing 3 0 grams of boric acid, 50-0 grams of glycerol, and 
witer to 100 C.C., dissolves the following quantities of various 
ilk-iloid'. the figures in parentheses giving the solubility of the 
rpstwlive alkaloids in water: Codeine, 4% (1'66%) ; atropine, 10% 
I !) .') ,) ; waine, 8% (0-14%) ; morphine, 5-5;„ (0'1%) ; strychnine, 3'5% 
I'Hii „): eserine, 7'5% (trace); veratrine, 6% (trace). The solubility 
.4 (he alkaloids increases with the proportion of boric acid present in 
(tie solution. 


Crystalline Alkaloid of Calycanthus glaucus. IV . Some 
Salts of a New Quaternary Base obtained by Methylating iso- 
Calycanthine. Harry M. Gobdik {J. Amer. Clitm. Soc., 1911,33, 
1626-1632).— When isoealycanthine (Abstr., 1910, i, 62) is treated 
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wiUi B»tbyl iodida, abont 35^1^ of tbo alkaloid b com-ntai - 
the bydriodido, abont 35% nroaina ancbaDged. and the 
convertod into a qnatomyy iodide, 0 „H„ 0 N,I,H^. it i< ■ 
that tbe oxygen of the air take* part in tbe reaction, a» 2***^ 
eqnatione : 2C„H,jN, + 2HeI + 0, - Cj 4 H^ 0 N,I,H ,0 -t- N ii ■ • 

The quaternary iodidt forme white, flat, luetroiie nee.il„. 
brown at 213 — 214“, does not melt below 325°, and ia sol it.ip ,, 

30 parta of hot methyl alcohol ; ita kydriodidt ie de-triiej 
correapouding ehlorirU, C, 4 H„ONj 01 , 3 H, 0 , m. p. 220 “ t ry-ta!-; ^ 
flat, luatrona needlea, and ia xoluble in about 50 parU of ii,| [ , * 
its hydroekloridt is described. The nitrate, 

192 — 194“, forma white, rectangular prisms. The qualeru ity .a ^ 
m. p. 155“ and fnerolonaU, m. p. 164 — 166“ are also deacriUd ***' 

K.'). 

Colchicine. I. and II. Adolf iWmnaua (Ckem. Ztnir. jyi' 
i, 1637 — 16.18, 16.38 — 1011 ; from A'itrunjsier. UeuUlt^^n 
ih’a*., 1910, 1—7 ; 1911, 1 — 27).— On oxidation of colchiclii.. it, :. 

potassium hydroxide with potassium pcrm.aii};:iiijv ,4 
OM« addition to oxalic acid, trimethoxy o-pkiUhe » j 
If t.',|lf|.iO., ia obtained, which must have the ,U!in„j 
I rin'M fifructntc, since it differs from the IriniCthoryoa- 
\ / ' ■ carboxylic acid described by Feist. 

UMe I’y cautious sublimation of tho reaction i.w.tif „ 
a vacuum at 220 “, the anhydrid*, (.’^11. 0 ., 
obtained in needles, m. p. 143 — 144°. This ia convertel into tii. j,.) 
when Isiilcd with water, whieh crystallises in transparent plote , r. j, 
175 — 176“; the fiiver and leuil .salts are insoluble ; tho fsirDiw .ci 
forms needles. The anil crystallises in colourless needles, m. p lit 

iMrivatimt of TTimethylcolchicinic Acid . — Colchicine was rccariri 
by Zeisel as the uiothyl c.ster of an acid, colchiceine, hut it i- t. » 
considered to be an enolie methyl other, colchiceine being an enol, >ir r» 
it gives a characteristic green coloration witli ferric chloride. 
has shown further, that colchiceine contains an acetyl group atisrWi 
to nitrogen, .so that the structure of colchicine may lie fxpri,.<.i 
C|,H(0Me),:0,„Hg0(OMe)-Nn-C()Me. 

Tho almost colourless aqueous or alcoholic solutions of cnli'n 
and its derivatives become deep yellow on the addition of liydrofri n. 
acid, owiug to the formation of arid additive products. rriiK<wj..'o. 
ekicinie acid dihydroMaride, C,i,Hj,OjN,2HCI,H,Oi forms dark yp,ici» 
crystals ; it still contains the free enolie group, and when hea-.i-l 
100’, regenerates the monohydrochloride. TVimelkylcote/iiciM ii'ni 
ditmzoaU, C,|H(OMe) 3 : 0 ,oH, 0 ( 0 -COPh)-Nn-COPh, crystal lis~ u 
faint yellow, three-sided prisms, m. p. 298“ (decomp ); it gi«s r» 
coloration with ferric chloride. H-dleiizoi/llrimetkyleolcliidmc n'd 
0 ,H(OMe),:Cj(,H 80 (OH)-NH-COPh, prepared by heating the dilienM-. 
with 26% potassium hydroxide, separates in pale yellow ncoiW 
nr. p. 253 — 254“ and gives a dark green ferric chloride coloration 
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. '* (Mid forms prisms, m. p. 356°. 

'' »e»if sepsnkles in plstelets, m. p. 

^ ^'^ V^^f^fWLmyitrisutAiifecfcAtfinic acid, 

j; ■'‘■»'’^,^H(OMe),;Cj.HsO(OH)-NH-St),Ph, 

..rnir*‘-y*ll°*' *^>®®Sic pistes, m. p. 255“ siij givas an intense 
s®’ ^ chloride reaction. TrtmeiAyleoleliieinic aeid dihenjxne- 
"**’ rrep***^ action of bensenesulplionyl chloride on the 

*i”^^>oride >“ pyridine solution. crysUllises in yellow, four-sided, 
' 'T • .sates, a>. p. 196“ The molW liquors couUiii an isomeric 
eryatallUiug in greenish-yellow prisni.s and plates, 
Neither isomeride gives any coloration with ferric 
‘ 1 ■ j,,j they regarded as cis-, traus-isonierides. 

ef ^riliriaa yierieccriees with PoUwtium /’«r»i.i« 3 ii»o(e. — 
. iious oiiiiation with potassium permang-.iiiate, a laclonr, fdchidt. 


jiy MUtrou* Olios 




acid anhydride, colchinic 


^y(c,J<,(\H(OMe),:(CjIIj),^l^^ > '“®®“ ohuined. 

S /s-ittoyfcolcAiJ*, CjjHajO,,N (annexed formula), formed on oxida- 
tion of -V- boDzoyltriniethylcol- 
^CH(i{H'C0Pb)‘01I uhicinic acid, forms needles, m. p. 

r 11 (>.'le),<^jl_ (s 229“, [a]!,' - 275’; it gives no 

jjll (sQ Q — Qj{ coloration with ferric chloride, 

* ^ and is nentril Unvarda litmus 

•opr, On further oxidation trimolhoxyplilhalie acid is formed. It 
iii-oli'c! in alcoholic potassium hydro.xidc, the equilihrium between 
i.vJiui) aid and lactone depending on the amoiinl of alkali present, 
\V(jcu heated for two hours at 250° under diminislicil pressure, tjenz- 
amide and trtiiietho.i'f/hovioiuijduhvl^f 
, H UMei iijOj, are obtained. 'I'lie latter 

1 Jliii.lelj-^,^.-——^ (annexed formula) crystallises in 

CH •CO'O'C noodle.s, m. p. 13b’, is optically inactive, 

“ and behaves ,as a lactone ; it is also 

innned on Isjiling Ty-benzoylcolchide with alcoholic liydrogen chloride, 
•hereby, in part, benzoic acid and the corresponding amino, colchide, 
irt furmtsl; colehvU picrnlt, C,sH,,, 05 N,C,.Hj 0 ;N 3 , crystallises in yellow 
pri'ins, uj, p. 165°. 

S ■ Ihn^^lcolchintc anhydride (annexed formula), prepared by oxida- 
tion of jV bcnzoyltrimethylcolcbi- 
,CH(NH'COPh)--CU cinic acid, forms .straggling, four- 

* ^ C sided platelet.s, m. p. 207“, 

CH»— CO—O — CO [«]o -28«“. 'ri'« solutions in 

water and organic solvents are 
intense yellow, but the alkali salt solutions are colourless and remain 
Hi »t first on the addition of acid ; later they become yellow, and the 
uibydride crystallises. The anil, CjjHjgOjNj, forms almost colourless 
swdles, m. p. 226“. 

On heating with zinc dost and acetic acid, a tctrahydronaphthalene 


... .... ^CH(NH'COPh)--CU 
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Ijjj- 




^OH(NHCOPh)-CH, 
U CO CH., 




dwintiTe. C«H«0,N, probably Urag the form^ 
deriTMiTe, . f p^(NH-COPh)-OT, 

u obtained; it separate* in colourless needles, ni. j 

previoiwly wntering. v. j • j- 

When the anhydride U warmed with hydnodic ai.ul. ^ 
oroupsand carbon dioxide are eliminated, and a crmpoucl, i; - 
* having poaaibly ii.„ - > 

formula is obtained ; n 
lises in colourless j, 

darken at 200“, decuuip ij,, ** 
The reasons for a.-.-iii 

formula given to heuxoj Icolchinic anhydride are 

length. „ . , 

if-AcelylcolchiAi forma needles, m. p. 221 ; the lactone rit,^' i, 

opened with difficulty. 

H-Acttyleolclimic nrJitjdride forma deep yellow needle., t„. , 
and dissolves without colour in alkali hydroxides. 

H-BenitnetuljJwnylcolcAinic anhydride, 0,gH.;jOjN.S, trv.uil;,^ 
long, four-sided plates, in. p. 242-243“ (docomp.). When h;ar..;,«i 
and again acylated, it is converted into .V-benioylcolchinic iinhylrik 

V'. K. A, 

Preparation of Hydrastinine Salts. Hbbma.v 1)ecki:]i iIi y. .y 
234850. Compare Abstr., 1908, i, 901). — When/onnyMumo/s/^.jsy. 
omt««, CH,:o.;C,ll,-CH,-CH/NH-COU, needles, m. p. 51-5; .,W 
pared by heating homopiperonylamine formate at lOO .l,:i , ;, 

‘ boated with phosphoric oxide, it jielJ, 6 :. 

inelliylenedioxy -i : i-dihydroieoiyuiiio'.int u 
nc.\cd formula), nodular crystals, lu. [i.l'U -.'. , 
CHj< (jl ^ its salts exhibit blue fluorescettev, a.'il ■&* 

\/\^ pierate has m. p. 238“; on triuliuriit ir.i 
methyl iodide, it furnishes 

bydriodide, and with methyl sulphate yields Ayrfro«(mia« r/vt'.e^u/fsra, 
a yellow powder, m, p. 1 17-119 -; lhepicr«<« has m. p.^lib 

Action of Organic Magneaium Compounds on Hydrastimn* 
Martin Freund and Karj. Lbdereb {Ber., 1911, 44, 2,i5*j---5'. 
—Hydrastinine interacts with organo-magnesinm coiupoui .K ;!; » 
similar manner to cotnrniiie (Freund and ReiU, Ab.str., l'JU6, i, ' , 

forming a'-alkylhydrohydrastin'ue compounds of the type 
® C.CH-C-CHR-NMe 

’^HA<c;ch-C-CH„-CH, ’ 

these are 1 -alkyltetrabydrofsoquinoline derivatives. Fn* !>) <1' 

gives a 50% yield ; the hydrochloride reacts quantitatively with lu 

^ a^^^MyfAj^roAydmiiini'ns is an oil ; the hydriodide " 

plates, m. p. 227“ ; the methiodidi also forms plates, m. p. 

a-mylhydrohydr(utinin« crystallises in hard, colourless plalw, ■ P 

70-71°. 
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+ farms long, pointed crystals, m. p. 
* j^^hydrous sobsJaoce fon^ a yellow, resinous mass, 
u^^jj^^rrfydraslMsins is oily ; the hydriodiiU crystallises in 
n 185 — 186®; the pl<Ui»iehloruU forms rhombic crystals, 
f"'**” ■ the mtlkioditU separates in plates, which sinter at 163®, 

w Ukewite oily. The ht/ilrobromidt 
1 *** |ioint45d needles, m. p. li)0^ ; the fiydrioduis foroQb 

rhombic plates, m. p. 217 — 218^ ; the purat^ forms platea, 
^ the pMfinicA/onde sejiarates in needles, m. p. 223®; 

forme bunches of needles, m. \\ 2iy~22lH 
i;,.^.;V,.yJi-aAy(frasl«n*«e is oily ; it i» chaiactensod by the pierait, 
, lu. p. 117 — 148®; the p/iUiiticA/oriA;, rhoinhie plates, m. p. 
Kr* I , ,nd the mtthMuU, leadets, m. p. 205 — 206®. 


" ^.^^liulylkyiirohydrasUnitit gives a picrait, crystalli.siug in prisms, 
»h-ch ►ialei" »t 125®, m. p. 130®; & plaliniMoritlt, separating in four- 
i.iates, ilecomp. 220°, and a met/iiodidt, which forms bunches of 
Z&J>, a, p. 127-198®. 

a an oil, but forms crystalline salts. The 

j JrocAiVn/s forms six-sided crystals, m p. 182® ; the hyilTobromiiithna 
., i,s;_188®; the hydriodide crystallises in liexagoosl plates, 
^ i ;.6 - 196 '; the acid aulpltate sinters at 185 ', m. p. 189® ; the 

f imiU (oruiS octahedra, m. p. 178 — 180® ; the plalinicldoriiU forms 
j Ulcs. docolup. 224®, whilst the metkiodide forms aggregates of 
.ui’iuinir crystals, m« p. 24*1 . 

^^■.{nisijlhydToliydratlinitix crystallises in columns united in 
,,ju,|l„. 111 . p. 98 — 99® ; the hydrochloridt forms lu'edle.s ; tlio hyilro- 
Miiult is similar, m. p. 243 — 214’; also tlio hydriudidt, in. p. 


a SaiAlhythydrohydraatinhie forms rhombic plates, which sinter at 
I.;*, in. p. 127 — 128®. The hydrochloride, m. p. 254 — 255°; the 
A ilruhromirie, needles, m. p, 265® ; the hydriodiile, neodlus, ui. p. 262° ; 
ii . iifiii xidjihtUe, matted crystals, which sinter at 225®, in. p, 228 — 229° 
; loci'uip.), and the picrale, plates, decump. 201®, are ilcscribed. 

K. F. A. 


Formation of Alkaloidal Peiiodides. W, C. I1ol.ueb {/‘hilippim 
J .V i., 1911, .4, 6, 253 — 275). — -A resume of the literature relating to 
th" furmalion of alkaloidal periodidea and the use of these compounds 
ni the cstiuiatiuu of alkaloids is given. It is shown that morphine, 
osieine, and heroine, free or in the form of salts, have a remarkable 
stfmity for iodine, and readily combine with it even in the absence of 
j fsilvcnt. There is no tendency to form delinite compounds. The 
nsictions are apparently dependent on the concentration of the iodine, 
mil the phenomena observed are those of equilibrium involving 
Tspoar and osmotic pressures as factors. I'he amount of “ free " iodine 
combined with the alkaloids cannot be determined by thiosulphate 
sjlntion, and consequently it is considered that the formation and 
TODititution of the pehodides are much more complex than has been 
mpposed. 

iVhen .V/lO-iodine solution is added to a 1% solution of codeine, 
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Borpliiiie, or beroina soIpbaU ia ^/lO-nlpboric acid, aik] 
biusd iodine titntad wth d^/lO-iodinin tbiowphnts aft«r 
night, the amonnU of iodine abeorbed b; the allcaloide iuen^^: 
the total concentration of iodine ia the mixed (olutin,^ 
maximum ix econ reached in the case of heitnne. When oti»r ^ * 
are varied and the concentration of iodine and alkaloid kept otta^ 
the amount of iodine absorbed varies inversely with rise in 
or increase in concentration of (u) sulphuric acid, (i) pota.s,,i!ia, , ?'*'■ 
Kquilibrinm appears to be reach^ in about thiriy minute*. 
codeine precipitates were crystalline, as were also two of the *** 
precipitates, whilst with heroine only amorphons deposits O i-reobu^ 
The belief that in using Wagner's reagent for the estiuiii^jTi 
alkaloids a definite amount of iodine combines with the aUe!u*j\L 
may be determined by titration of the residual iodine i* 
(compare Prescott and Gordin, Abstr., 1899, i, 89). ^ 

Aqueous solutions of free morphine, codeine, and hcruinc in 
cipitated by Wagner's reagent, and here, also, the amount of 
absoi bed is [iro{iurtiunal to the concentratiun of iodioe, and is ieven, 
proportional to the amount of acid, which may be added subsis^usttiT 
The free alkaloids and their sulphates also absorb iodine vap<,,f 
exposed to it, the salts being distinctly loss active than the free ia,* 

T. A. H 


Metbylation of the Alcoholic Hydroxyl Group in Morphise 
Codeine, and the Methylmorphimetbines. Kolasu PscKukit 
F. DickuaUsxu (and, lu jjart, C. G’Avis] { Her ., 1911, 44, J63j— 

— The alkylation of the alcoholic hydroxyl group in morjibioe, siaa, 
has not hitherto been effected, proceeds quite easily in the «iW 
the alkaloid is shaken with methyl sulphate or methyl iadile uj 
W-sodium hydroxide (31, mols.). The product of the reaciiun, aimhu 
also obtained by starting with codeine, is precipitated by cuiuuLtrs.si 
potassium iodide, whereby mellt^lcodeiite msf/iiodids, decomp. 3j7'(iuir 
[aju - 107'2" in water, is obtained. A boiling aqueous solutiuu ef '.tt 
mothiodide is converted by 35% sodium hydroxide ioto u dis.rdyi- 
ntorphimelhine, CjgUjjU,N, leaflets or needles, m. p. 94°, [aj;( - ial } 
in methyl alcohol {visthiodiJe, CjjH.jjOjNI, decomp. 230° (nrr^ 
[a]“ - 134'4° in svater), which is changed by heating with aejiioas 
alcoholic potassium hydroxide or with acetic anhydride .at fbi ■.« 
^di/nsthylmorphiiMlInne, isolated in the form of the iii'.d 
iodide, C.jjHjjOjNI, prismatic needles, decomp. 318—320' (ce r , 
[o]s 268'5 — 278'6°in water. 

The melhylation of a- and /l-raethylmorpbiinetliinc is cffwteil a.i is 
the case of morphine or codeine, the methiodides obtained Issl,' 
identical with those of a- and )3 dimethylmorphimethine uieutioi.ei 
above. '/-Di'imihylmorphinieilane inethiodide, CjiHj„OjNI, leaBet,-, iia* 
deoomp. 259“ (corr.) aud [a]“ + 14°in water. B-biinelhylniarpliiiiutfi‘r^ 
tnethiodide, needles, has decomp. 286° (corr.), and [a]S 170'9' m 
e-DimtAylmorphimetMrie inethiodide, long needles, has decomp. 7“' 
(corr.), aud [ajn - 79-4° in methyl alcohol. 

^Dimethylmorphimethiue melhiodide is decomposed by aqueeui- 
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fcydroxide At 166®, lormiDg morphenol, etbylsiie, 

»1****^^^^ of TwioM kloohoU by sodium hydroxide and 
ozuoined. The method yields good reeults 
end ciiinemyl alcohol, but is unsatisfactory with 


C. S. 






octyl alcohol, borneol, and tsoborneol. 

Oxide. MaBTIB Fbbusd and Edmund Spevkb (Sw., 1911, 
0*^^q__2353. Compare this vol., i, 76). — When codeine oxide, 
d> jjj ^tic anhydride, reacts with sulphuric acid, two isomeric 
0 HgiOjNS, are formed, both of which are acid in character, 
*?f****^M*ul phonic acid (I.) and a-codeineoiidesulpbonic acid (II.), 
**“^ba!)ly have the annexed constitutions ; the a coiufiound is 

"l.) (II.) 

I rtarerted into the isomeride. 
reduction, both are converted into the same codeinesulphonio 
Jis;(o„iIbO»]-so«h. This, on treatment with nitric acid, yields 
itr^l*'”® described by Anderson. Proof that no chunge in the 
^ure of tl»e alkaloid complex has taken place is afforded by the 
-itbsialltho sulphooic acids described yield codeine when super- 
((d with water. When dissolved in cold concentrated sulphuric 
aJ the nilpbonic acids, however, are more profoundly altered, and 
products are obtained which await further investigation, 
tiod^nesu! phonic acid when treated with methyl iodide in alkaline 
ouiion forms codeinesulphonio acid methyl bydro.vide, 
NMe:[C„U^O,l(OH)-SO,H. 

uj boiling with alkali, ^-dimethylbutylone-^y-diamine is eliminated 
'id a nitrogen-free product obtained, which could not be isolated, 
dur remsining in alkaline solution with methyl iodide and alcohol 
cr acme time and then bailing, the methyl hydroxide is converted 
alo s crystalline salt, Ci,H„0,SK, which is regarded as a morphenol 
ctirstire, O.CwHjfOilelj’SOjK. 

».Codeineoxide3ulphonic acid behaves in many respects otherwise 
ksi) the isomeride. With nitric acid a nitro-compound, 

o:n:[c,,h„o,](No,)-so,h, 

lobtained. Sulphurous acid converts this into a nitrocodeine isomeric 
rub Anderson's, but both isomerides give the same aminocodeine 
rben reduced. 

When o-codoineoxidesulphonic acid is treated with bromine water, 
mi the perbromide formed is boiled with alcohol, a compound, 
',,fI,;0,Br, or CijH.jO^Brj, is obtained of unknown constitution. 
Morphine oxide, wnen similarly treated with acetic anhydride and 
alfihqric acid, forms a bimolecular hydroxysulphonie acid, 
aHjijOijNjS,, which is converted by sulphurous acid into a 
empoand, C|,Hj,0,NS. 

Codeintoxidautphonic acid forms small crystals of the hexagonal sys- 
■eni, decomp. 272°, [a]n - 115'4°, and forms a crystalline potasiimi salt. 

Vodtinuulphonie acid is dimorphous, crystiillising in well-formed 
pritnis and silky oeedles, which can be converted into one another. 
It decomposes above 300° and has [a]u - 136 '3°. 

VOL c. i. 3 s 
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Codtiiu$vlphmie add mttkylkydroxidt MptnUet in needlM x., 
14®, [o]j, —63 ‘2®. Trwtmait with mathjl iodid« nod 


it 

' sin 


(ab<MFqti«ot boiling with clknii gire* • eompauad, C,*H„()^SK en^ 
luiog in well-formed plat**, decomp. 295°. On treatment 
ozidesnlphonic acid with cold concentrated eolphoric acid, » taUu* 
CnHjjOjNS, proviaionally termed ^oddfumiphmie add, i, oUrT"^ 

Jt forma bnndlee of microecopic platee, deoomp. 243°, [o]^ - 
Snlpbaront acid cooverte tbi* into an isomeric- aubatanee, ptoiUi- n 
termed ycodnnuvlphonie acid, which crystallises in matted cw ' 
decomp. 280°. 

Potassium chromate oxidises eodeineoxidesulpfeonic acid intotai,, 
oxuUndphonie acid hydrate, C,,Hj,OjIiS, crystallising in nontSt, 
heating at 180° with water under pressure, a bcM separating** 
stunted, prismatic plates or long needles, m. p, 180°, is obtaiccl' 
hydroehtaride forms long needles, m. p. 310°. 

Concentrated sulphuric acid converts codeinesulphonic acij u.. 
compound, CjjjHijOjN-SOjH, which crystallises in very slender hmS 
decomp. 285-290°. 

a-Codeineoxideeulphonic add crystallises in stunted (iririn, ,! . 
converted into the isomeride on heating with 10% sodium Itvilreii 
or 20% hydrochloric acid. 

NUroacoddneoddeeulphoiiic add crystallises in yellow ili> 
decomp. 167—170°. 

a-l/itrocodeine, prepared by the action of sulphurous acid os tr* 
sulpbonic acid, crystallises in microscopic, four-sided pistes, m [, 

By the interaction of bromine and acodeineoxidesulphotic «i.i , ; 
compound, is obtained in long needles, m. p. :vr 

(decomp.). 

Codeinesulphonic acid is without physiological action. 

Both the isomeric nitrocodeiiies when reduced electrolyticillv ii,ii 
tlio same aminocodtine, CjjHjjOgN-Nllj, crystallising in plaU-s, tu. j 
228°. The hydrochloride loims needles, m. p. 290°. 

Hydroxyeodeine, prepared by diazotisation of amiDocodeino 
boiling, crystallises in colourless plates, which when heaterl Iumi .u',er 
at 176 — 186°, ni. p. 234°. The hydrochloride crystallises in wvJIt? 

K. K. A 

Cotaroine. VI. 51 artin FBEUMcand Kabl LxnEUEB (/tn-, lidl 
44, 2353 — 2356). — Tarconine methiodide reacts with uwj;uis;;:i. 
phenyl iodide, forming b-methoxyS : J-methylenedioxi/ lphtnyl 'l nudv 
„„ .0-C:C(OMo)-C-CHPh-.NMe ,, 

1 :2-diliydroibOqmnohHe, C.CH = CH ' ' ' 

tion this is converted into a-phenylbydrocotaruine (M niilhti.. 
6 : 7-inethylenedioxy-l phenyl-2-methy]tetrahydrotsoquinoliue), [«■ 

viously prepared by Freund and Beitz (Abstr., 1906, i, 600} b™ 
cotarniue salts and magnesium phenyl iodide. 

a-PhenyUarconine forms colourless bunches of pointed iry-t.,!-. 
which sinter at 97°, m. p. 102°. The salts and methiodide »i,' nl; 
and decompose with a red coloration. 

,9:C(OMe)-C-CH(C,H,)-NMe 


a-StUylhydrccotarniiie, CHjOj^ 


C;CH C-CH„ 


-Cll, 
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front fotnwttDO OcUontf s utt] omfoosiiitM Kitt*>i t. • 

n» WIo*i«« «r,rt*»in* alu Wn “ 

-. I.- =«•-»; «««V ,,i,„Ci‘ri 

* ^ K. F, A. 

8t«r»oob©mi«try of Nitrogen ComDounds • «. 

,lj.dr««>anunec Mabtix S*t’Ki> Td C ?“*’ 

[isll. 384, l-18).-~Bu.hydrocotHraine (di-bydiwournina^ 

[wpnrol by Freund tad fieiti (Abetr., 1906,] 600) .,,6 
'Lluuon acribed to It by these euthors has been coufi™ed^bv^K “'li 
ad Uder*r(»e Lederer, Dtst., Giessen, 1909) and vet amO, I 
Mesl author*, who have oxidised the subslanee in^ 

,abtiutiv«lj by dilute sulphuric Mid and 10<^4 poUss'birdrr 

?n«. its constitution (the molecule consists^,f 
.daucai halve., «eh containing an asTmmetri ,.1“ 
j (.triouc that a stereoisomeride should exist, and in I l" 
el K„u„J and Keitr’s experiment has shTwn tt't T 'tV 
t. by,lr,xut.rnine already iaolated, as.ri7qua„,Vv ■}" 

^>-ayiro(oiamin,, C„H„O.N^ is formed 'I'Z » ^ ‘«>mnde, 

,bc«.nc m. p., 163-fUoVben mixed n, p 'T 

,1,.,. marked ^ss.milarities in the solubiliiiea^of Uieir els Tri; 
rally separeted elmost quentitatively by means of thL ’ 
id,u«..hat of bisbydlournine bL^ 1^, ‘ f 


.. :yJX~2W, dfAydro/uorWe, m. p. 227 -'>'. 9 r ’ 

mvmic and mestPmodifioations. Howelr “"’‘r 
eilber of them bavine been unsnenocr i * triempte to resolve 
x'ldo for the present altboueh th ” ’ Foblem has been put 
i.osubetanc^rnaTw « tl>»t the 

« in the case of coni^e and “'’“b-form, 

A C,.K3^0,N Mel m forms 

nitarnine forms onJv \ ^ #i ^ hishydro- 

limarKnce, because Ihen tbT^mrf rt" 

c.v.«poading VseJcfe C H .r^ ^ “‘e 

in p. 2]5~‘>]fii' ' , i^*^?s^oN2,MeOH,MeI, 

HUssinm iodide inVtoiwlrp**^*'- '*“‘*'''”‘*‘1 Ity “oetic acid and 
®- p 301-202''. y^’^x^ot^'raiiuidimel/iiodiJe ';j4U2gO,N2,2MeI, 

''ul.concenti^’^l^^*^^“f®“^ "ater and subsequently boiled 
nd “n-bisbydiwmt^Smekhl^l ^*’■,^'^^^■‘^''‘*"‘-'‘'■“'‘‘6 metbiodide 
'JcdcoaXaeniHj CHON 

m. p. 120-122» [dikydriodid,, I p. 

3 s 2 



i. M2 


CH 


abstbacts or cwemicai. 



,CH:ch, 


175—175®) And 

eetar»i»»> ra. p. 138“ ^ 

146—149®), wbieh «• r«g»rd«<i 

x_^l Ml Arwtiinf .J 


1 A.* ft O 

, tortl liomendM on wcouct tA ^ 

chemiod behnnour. 


1 their conrtitntioM here to- 

OMeCH de6iutely settled, thet eoiieif,! i,j 

cribed to de-^-niethylbi*hjdKico!»ns5j^ 

I (’’H becaase the iubeUnee resci, ^ 
\/\/ 2 bromine to form *n additive 

CH, C,aHmO,N,Br,, m. p 164-14 . ,1,4 

contains only one ionirable bromine atom, ^th mUut.t., 
cotamine by widation, and form only monomethiod^i^ 
towreine , iiahydroeotamiM meiAtodidr, 

C„H„0,N^MeI, 

m. p. 151®, >8 deromposed by ala^^b 
sodium ethoxide yielding trimeiiiy!»i.is, 
and cotarnylidenthydrocotaniine lat,wi, 
formula), m. p. 100— 102®(i!ec(jnip 1 , h 
'ii.mtthyl\9ohithydrocotarn\H« 
C,jHjoO,N,,Mel, m. p. IS'J-ie.; , !««. 
with silver oxide and water and (,[j. 
scqueutly with potassium hydrojii!, i# 
form a eubstance called N naiy. 
/w m. p. 218—220° {hylntdiit. 


OMe C 

CH,< 2_1 1 

CH, 

UoMadydrocotaminc, K SieT m’ V 166-14 d 

ilcirnmn 248®’lt the methxcdxdtt “*.?• ' • 

whTch U dewmpoeed by sodium ethoxide, yielding tr.metb, lam, re irf 


CH,<^' 


,cn:cii, 




OMe 01 

/\ / NMp., 


forma with methyl iodide a ?iib>!ajat, 
C,.H..OjNI, m. p. 115-111. nlirf 

colamylidtM - rf« ■ N - mctAyhWoAyarsa . 

lornine (probable constitiiticia u 
nexed), which has prorouiiced 1»« 
properties (hydriodide, m. p. 205 -.1, . 
and yields by the evaporaum, M 10 
solution in 50% alcohol the comsi«t 
ing hydroxy-compound, ct>tarnyl4t\ 
vuikylhydfvryccUimin«,G„n,-<-':^.^f 

'!3—16° (methiodide, m. p. 100-16- , 

. , ,i:„,»4b,ndide bv treatment with silver oxide lU 

Bishydrocotarnine dimethi^jl*. y^^ .obsequcntly with Uuc? 

)-/\- CHX'H., potassium hydroxide yi^ds^^-^ .- 

hiahydrocoiarmne, 0,c“s2''6‘ s; p,: 
lli—llO^lhydrohromide, m, p. lob ‘ - 

OMe cctaf^ylidena-^*-^^ 

cowruinc (annexed formuk), m. P- 6^ 

bytreatmentwithalwhohcaodi^e^^ ^ 

The laet-mentioned derivative 


CH,<S' 


'OJ 


\/\ 

OMeCH 


^-\/\ch:ch, 
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X JiM* * ihowiBg Hw genrtic relation* of th* {Miwcding 

0. S. 


ijjjjoicto at Mai Scholti (ircA. Pham. 1911 

10 jOS— *18. Compare Abatr., 1896, i, 710; 1839, 93. ]907 
,-lU h** »««> ^wn already (^. cU.) that, pareira root oontaini; 
l..„d boboenno. A •^nd alkaloid, chondrodino, has now boon 
wkaioitia of the root, &nj this puper <ieala with 
Ji, i»iSa!ion aoJ characterisation of this suhstauce, which mav be 
irr-sTtel provisionally aa a hydrozybebeerine. •' 

n/Wrab"*, C„H„O^N, m. p. 218—220“ [»]„ - 75“ in alcohol, waa 
^^aoevd as an amorphous subsUnce by a complicaMd process of 
,«»r*iion from that portion of the total alkaloids which was 
indabls both ID ether and chloroform. The hydracJ.U.ridt B HCl 
.V, 2:d-2T5“ orystellUes in yellow leaflets; ‘the mmurifhlorid^ 
_ p. 2S1--190 (decomp.), ts a crystalline powder; tho ./srricJUori* 
UtirUKerls, m. p. 183—184“ occurs in microscopic crysUlsitl- th* 
■^ftilttran, m. p. 232 233“, cryetallisea from hot water ; tho pitraU 
p 183-194', U a ^nish-yellow, crystalline powder, and the 
pcro/cpwis. m. p. 185—186 , forms (jreenisb yellow, stellate cUistera of 
,„.rd!es. The methtoduU, m. p. 273“ (dccomp.), crystallises from water 
The «lkaloia contains a methozyl and an IN Me sroiip. With acetic 
anhydride at 50—60“ it furnishes an amorphous diitatul derivative 
tfaicb blackens above 270“. The dibentoyl compound* m. p 295“' 
wparates from hot alcohol in crystalline graiiules, Wheii hoatwl with 
,;iyl iodide in presence of alcohol and potassium hydroxide cbondro- 
Jiu« furnishes a dMyl ither, ro. p. 2()5— 207“ as a yellowish-white 
sandy powder ; the hydroddaridt of this forms yellow needles and 
®«-!u At 258® 

Itibecriiie metliiodide on further treatment with methyl iodide yield* 
a m^hyl ttker, 0,5H„O(OJIe)j-NMe,l, m. p. 263—264“ which separatee 
(romwaterasajellow.crysUlIinepowder. Klhyl bthr.trvm, m p 150“ 
tdiumal by the action of ethyl iodide on bebeerine in presence of 
potassium hydroxide and alrahol, is a colourless jiowder, soluble in 
licobol, but not in ether ; it is laevorotatoiy, [u]„ « - 250“ in alcohol 

pves a crystalline /lydrochloridt, yellow leaflets, m p 109 110“ and 

furtnshas a mMiodidt, m. p. 255-256“. which crystallises from hot 
waterm needle*. ^ .j, ^ ^ 

Brucine Polyhydroaulphides. Ernst ScnmDT and D. Bauus 

& has shown 

1 *’ hydrogen sulphide ie 

^ through a solution of brucine in alcohol, a yellow and a red 
Hybydr^dplude are formed, to which the formula B„Hj8„2H,0 
^ Tent respectively. Doebner subsmueUly ple- 

aii thl r polyhydrosulphide, to which he 

compound IS identical with Schmidt’s red polyhydrosulphide. 

T. A. H. 
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ABSTiUOTB or CHEMICAL rinEMk 


Dihydroterpenylamin*. Gsoroi Fbascu Houiu I 

44, 2560— 2&6fi).— Wban dihydrocftrvyUinhM in dry •ther u 
with hydn^D chloride, et fint At 0° And fioAlly withont 
unetAUe (lSy<lfecWorul«,C,,H^NCl,HCl, whit* needln, 
obtAioed. When thU ealt ie heeted with pyridine At 
conTerted into a miutanet, C,,H„N, b. p. 96—100^/16 mm., 

«!f ‘ 1 "49284 (picratt, m. p. about 176°), which U found to 
tore of two etereoieomeride*, o- aod )3-dihydroterpenylAmln«. 
for their lepanition are indicated. a-DiAydrottrpmylamiKt ^ 

96 — 97°/15 mm., forms a btnzoyl derivatiro, m. p. 219° » 
of which in glacial acetic acid ie conrerted, by treatment wit!, 
ozone and subsequent heating on the water-bath, into areloot 
ketonic tubtlanc*, C'nH„OjN, m. p. 183 — 185°, which i,s st-itej u ^ 
2-benzoylamino-l-methylcyriobaxan 4-une. 

P-DihydroUrpenylamint, b. p. 100 — 101°/16 mm., form, t-,,, 
sparingly soluble salts than the a-base; the ntiroia, m. p. 179” 
yierate, m. p. 195°, hydrochloridt, m. p. 235° (decomp.), anil 
derivative, u,. p. 178 — 179°, are descrilred. 

When a suspension of Iwnzoyldihydrocarvylamine in settic itij , 
ozonised and the product heated on the water-bath, a ketonic »ulga*, 
C^HjiOjN, m. p. 218—219°, i« obtained, which is regsrJj^ 
2-benzoylamino-4-acetyl-l-methylcycfohexaDe. r s 


Action of Carbon Tetrabromide on Organic Bases. Wauu 
M. DtiiN and Albeht H. Dewet (J. Anur. Chtm. A'pc., 1911. aj, 
1688 — 1598). — Carbon tetrabromide unites with organic bs«, ^ 
form molecular compounds, the best results being obtained t,y m >it| 
solutions of the substances in dry ether. In order to expUii, it, 
mechanism of formation of these compounds, it is suggested ihu , 
"coalescence” first takes place, due to the residual valencies ef is, 

nitrogen and bromine, thus KfCBr ’ ** fe'' 'W"i 


K-NIL 
Ur Cl!t 




by a shifting of the bonds, as shown by the formula 

the case of pyridine and piperidine, one molecule of the base oiiiia 
with two molecules of carbon tetrabromide. It is evident that tbw, 
two molecules are held with different degrees of tenacity, since rajoui 
pressure curves indicate a dissociation of one molecule at 100 ', anld 
the second molecule between 100° and 210°. Moreover, the ceniphi 
compound is decomposed by water in accordance with the equati.*! 
C',H,N,2CBr,-l-2HjO — > (;Br,-t-COj-l-3HBr-HC5H7N,HBr. Tt< 
- ’ aH^N-CBr, 

pyridine compound therefore has the structure : BrlBr-CHr, 

C,HjN"Br 


CslI.cN.CBr, 

Br-Br-CBr,’ 


aH,N"Br 


Br.i-BriBr'CBr, 


Brj6"Br"CKr.. 


The pipsridriiS compound, CjH„N,2CBr,, m. p. 1 48°, crystallises ie 
prismatic needles. The pt/ridina compound, C5HjN,2CBr,, m. p 
218 — 220°, D®’ 2'70, forms iridescent crystals, and is not deeompoiw 
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, ^ohoj. ^ compound, C,HjN,CBr,. m. p. 

m' “'** “‘“lie*. With 

« losidiiw, » prodnct, bl p. 106 , «>u obt*in«l m elustera of short 
Ibis «»y h»Ta been wthor thu compound, C.H.Me N OBr 
of the comjmund C,H.Mc,N.2CBc, with 
... ^rbon totrubromida reacts w.th phcuylhydnuina with 
of nitrogen and formation of liromoforur and pbunyl- 
)r.iF«i«r hydrobromid^ On tho addition of ’ ca rbou tctral.romide to 
k^fitlamine, benaylamtna hydrobromide separuUs, Diisoamylamins 
^dii^opylsmine yield product which arc probul.ly mixtures of Uie 
leirabromide compound with the hydrohromide of the base, 
rfi'ish elhvlamine. ethylamine hydrobromiiU, m. n. 157-’ »nd tks 
^losiuf. iNHjEt.CBr^, m. p. 150*^, arc produceil. 

Tm foll.iwioK salts were obUined during the course of this work 
r,,eri.Jine aunWifc, m p. 242^ pyridine onriWm.de « D 
;,a ; ^.nnoline i>jdrobromde, m. p. 02 -65° and aur.hromi.U m n 
picoline onnAromnfs m. p. 209- 2:6.|utidine hyJrohrtnJi 

“ - ' “f \ P- unriArmnid, 

p. ADcI othyUmme attn6ro»it</«, m. p. 190° K 0 

Homologous Nature of Anthranil and MsthylanthranU 
I„«rs.vw ScuEluaB (Her m\, 44, 2409_24lH),_The .p.estion 

and niethylantbr- 


fisjthrr anthranil, or 


.CO 

''NH' 


nil, C 


homologous has very frequently been the 

,ahj«t of discussion. It is shown by measurement of the ultra-violet 
rl«rption that the two compounds behave absolutely identicallv and 
nr? ilirreiore homologous. 

Hsller (Abstr., 1908,i, 26T ; 1909, i, H32) has shown that anthranil 
.nd metby anthranil beliavo differently towards 2,W hydrochloric 
«d and s^iiuia nitrite, but that they behave similarly when 39 « ..id 
.. u«,l. MsMurements of the ultra-violet absorption of tbe two^com- 
(etinds in acids of these strengths show them to be identical in d-Sni 
.1 .0 differ, a 24-5% acid, and to be identical again ,n 39% acid^ 
di.ibranil is shown to be very stable towards hydrogen chloride, and 
fc nge in absorption is not due to an opening of the ring. When 
bpi for twelve days in acid solution, anthranil givt^s slightly 

Mcmnt curves; those for methylanthranil c„rresp„'„d wM 
resdiDgs taken immediately on dissolution. 


Anthroianic acid, 


likewise shows the 


same 

>dtrs-violet absorption as the two anthranils. The ab.sorption in this 
• »ltered by solution in hydrochloric acid ; Vssibly the 

f-nMl'oD ■•'nthraiiilM ia due to salt 

K. F. A. 

■f'-^es of QuinoUne. 11. Adolv Kauv- 

•• J. M. PlX y Janini (^sr., 1911 , 44 2670 2677 \ 

>'‘-f».nnand Striibin (this vol., i. ^21) hive ^ei^utly obuin^^ 
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AlHTKACra or OHniOAI. rjaiOHL 




•speriimntol aridsoes in rapport of tho rioir tlttt tho 

(qainolniioU) of the quinoline Mriae (lowly nodai^go 

into the iaomeric o-alkyUminacinnenuIdehydae, owiof to th»^l^ 

of the pyridine rin^. According to tbi( view, S-rahttitated 

bMM ihould give riee to derivativM of cinoninic acid. 

paper oontaine an aceonnt of the reactions of 3-hydroxriil!!? 

1- metbylqninoline (f) and its transformation into phenyl 
aminostyryl ketone (II) ; 

^CH=CH 

®*®‘'^NMe-CPh-OH 

(t.j :ii.) 

2-Pheoylqainoline methiodide (Doebner and Miller, Ab»tr iwj 
721) ia beat prejmred by the action of magneeiam phenyl bromaj^' 
quinoline tnethiodide and aubeequont oxidation of the 

2- phenyl- 1 -methyl- 1 : 2-dihydroquinolinB (compare Freund, 

1905, i, 156) with alcoholic iodine ; its eolntion in water is wlogf- ’ 
in alcohol yellow, and in chloroform orange-red. When tr«ii»,i ' 
aqueous eodium hydroxide, it yields the corresponding ^ base 

and Fellanberg, Abstr., 1907, i, 1064), which ia converted by the irta* 
of aqueous hydrochloric acid on its benzene eolation into 2 aUni 
quinoline melhoehloride. This crystallise* in long, almost colour!^ 
needles, which begin to decompose at 170“, and melt at 195 
a clear liquid ; it is identical with the compound obtained l,y tu 
interaction of silver chloride and 2-pbenylqaiDoliiie mothifdii 
When treated with aniline and potassium hydroxide, the methK.l:4 
yields phenyl o-mlhylaminostyryl ketoneanil, 

NHMo-C,H,-CH:CH-CPh;NPh, 

which crystallises in greenish-yellow needles, melting at Uu t, 
a green liquid. The anil is unstable, and readily decompiwe, vttt 
heated alone or in benzene solution, yielding a green dye. It „ 
hydrolysed by cold mineral acids into its components ; thu.». vis* 
hydrochloric acid, it yields aniline and 2-pbenylquino!ir/e niftb- 
chloride. 

An alkaline suspension of the above-mentioned i)r-base is osiili,.«l W 
exposure to air, or more rapidly by pota.s8ium ferricyaniJe, 'o 
to-benzoyl o-methylaminoacetophenone (III), which crystallise* fres 
benzene in stout needles, m. p. 123“. The latter compound 
in acids, yielding salts of 4-keto-2-phenyl-l-metbyl-3 : t-dlhydn* 
quioolium hydroxide (IV); the chloride, C^jH^ONCl, cry8talli*<« x 
stellar aggregates of almost colourless needles, m. p. 237“ (decomi^i, 
the iodide is light yellow, m. p. 220“ ; the picrate, CjoHjjOjN,, fora* 
yellow crystals, m. p. 180“. The salts are reconverted by the action <f 
sodium carbonate or ammonia, or even by boiling with water, into 
u-benzoyl-o-methylaminoacetopbenone, as represented in the followinf 
scheme : 


CsH*< 


.CO-CH,-COPh 


HC\ 

— 

AlkAli 


m — CH, 


"NHMe *1;;^; '"““‘^NMeCllCPh 

(III.) (IV.) 

When heated at 260—260“, the chloride loses methyl chloride, )ieldlo| 
4-hydroxy-2-phenylquino!ine, m. p. 266“ (Conrad and Limpach, Abstr,. 
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inSL wfciA i* by dUtilUtion with tine du8t into 

1^^ ^L'kaIuw, *"d by the aetioo ol pbospboraa pmiUchloride into 


(Knorr and Fertig, Abstr., 1897, i, 371). 
jg kI*o giw» <rf the oxidation of 4-cyano- 1 .alkyl - 
1??^iD«a *0 4.oyano-l.alkyl-2-quinolone«, observed by Kauf- 
Alberttni (Abatr, 1909, i, 958). It is assumed that the 
jji jjjg 4-poation is first oxidised to hydroxyl with the 
jjjjg gooipaand (V), which then undergoes transformation 
hy the addition of water and simultaneous rupture 

af the pvridine ring . 

C(CNKOH)-CH C(CN)(01I)-CH,-CH0. 

cMsil- 

■ (V.) (VI.) 

no.lalk)'l-2 qninolonee are formed from this intermediate product 
*^^”ition and loss of two molecules of water. Tlie aboi'e-mentioued 
^^tion of B-benroyl'C-methylaminoacetophenone may be explained 
F. B. 


, a rimiUr manner. 


Condeneation Producta of Isutic Acid and Hydroxythio- 
anhthen Indandtone, and Indanone. Kmilio NoELTtNO and 
tux. Herzbai'x (A«r., 1911, 44, 25.80 — 2.590).— Isatin in alkaline 
silntion reacts with hydroxythionaphthen, iiidandione. or indanone 
jart „ with indoxyl (Noeliing and Steuer, this vol., i, 165), yielding 
the lollowing substances in accordance with tbo scheme : 

+ NH,-C,H, -CO-CO, H -v 

•here X-^S, CO, or CH,. Thus hydroiythionaphtben yields “Ihio- 
^jyiwloliiMarborylic acid," Oj,H,0.,lS.S, yellow needle.s, which decom- 
foies above its m. p., about 335®, forming “ tbioquindoline,” m. p. 172“ 
(not 169®, loc. cit.). Indandione yields quinoltflenc/ihenyleniketomcarb- 
aryiii acid, C|;H,OjN, colourless needles, which is converted into the 
correspondiog ketone (Noelting and Blum, Abstr., 1901, i, 728) above 
its m. p., about 340°. Indanone yields quinolyleneplimyUnemtUiatie- 
eariosylic acid, C,,H]jO,N, m. p. 330° (decomp), which is converted 
by fusion into quiuolylenephenyleneniethane (Noelting and Blum, loc. 
n<.); the latter has also been obtained by condensing indanone and 
o aminobenialdebyde in boiling dilute hydrochloric acid. 

The sodium salts of the three preceding acids yield with metallic 
salts precipitates, the colours of which are tabulated. C. S. 


I Preparation of Carbazole Derivatives.] Kalle <k Co. (D.R.-P. 
'.'34338). — Carbazole derivatives obtained from 6-amino-l-naphtho1- 
3<alphonic acid and hydrazines have previously been describe, and 
the reaction has now been extended to the case of 7-amino-l-naphthob 
3^tt!phonic acid. 

The carbazole, l-hydroxybenzo-^-naphlhindole-Z-aulp/ionic acid 
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ashthacts or chemical PA|ia«^ 


(annexed formula), ia prepared by beating tbia add in aqneotu 

„ „ with phenylhydriine in tbe preaence ofl^ 

' hydrogen anlpbite and sodium hydro, 

cooling, tbe carbazole separates lo ’* 
crystalline form. 


\/^ " \/\ 


Tbe action is stated to be wiil«l 




J.SOjH both with regard to the add an.l hydrrii 

other aromatic base employed. ^ * 

The dyes obtained from tetrazotised bentidine, conplul , 
foregoing carbazole (1 mol.) and salicylic acid and resorm,,,; 
lively, are described in the original. F. M jj*** 


Action of Hydroxylamine on Ketones of the tw 
R-CH:CH-CH:CH-COP h. RoneBTO C'iusa and A. Tkksi 
Acead. Lineei, 1911, [v], 20, ii, 25 — 30. Compare Abstr, l',im 
762 ; Ciusa and Bernardi, Abstr., 1910, i, 684). — The present p»;^ ^ 
concerned with the further examination of o-cinn«myliden,ijp^ 
phenonehydroxylamineoxime, previously described. 

BtnzylideMaeinnamylidtruacelophtncnthydroxylaniinuncimt, 

CmHjjOiNj, 

is obtained by boiling for one hour alcoholic solutions of benzalj,];,^ 
and the hydroxylamineoxime ; it has ro. p. 175°. 

a-Cinnamylideneacetophenonehydroxylsmineoxime, when 
with permanganate, yields benzoic acid and a 3-pAenuf S riviVue. 
CH'CPh 

oxazofe, Qgpjj-Qg.c 0^^’ lustrous scale,, m, y 

138°. The hydroxylamineoxime yields with nitrotis ncid 
nitrite and glacial acetic acid in the cold) an isomeride of a cinosEji 
ideneacetophenoneo.xime, m. p. 124°, identical with the siibaUK, 
previously obtained among the secondary products of the rcuiii* 
between cinnamylideneacetophenone and hydroxylamine b'limtai, 
Ciusa and Terni, loc. cit.). To this substance tbe constitution ,f , 

CU ’ C?b 

Z’phtnyl-^-styryldihydroihooxazoUj^^^^^ CH-CH^ 

It yields a diironio-derivative, C„H,jONBrj, which cry.slilli-ea it 
small, colourless needles, m. p. 145°. When o-cinnamy)iilenwv<r 
phenonehydroxylamineoxime is boiled with 90% acetic acid or nt iad 
hydrochloric acid, it gives the a-oxime of m. p. 135°. This exptiie* 
the tact that when hydroxylamine hydrochloride reacts wiili jc 
saturated ketones in the absence of sodium acetate only oiimc-. »ti 
not hydroxylamineoximes, are obtained (compare Ciusa and lIcrnsrdL 
loe. cit.). ^ 

Aromatic ^-Thiocarbamidee and their Conversion into Aryl 
orlAo-Thiooarbonates. Fritz Abkdt {Annaltn, 1911, 384, ,3'22-35! 
— The interaction of yi-tolyl mercaptan and cyanamide, with is* 
addition of ether to moderate the violence of the reaction, give* “ 
almost quantitative yield of p-tolyl-il/ thiocarbamide, 
NH:C(NH,)-S-0,H„ 

m. p. 110° (deoomp.). The substance decomposes when heated alo» 
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.ijrito, m 


ikc^i> TMMing p-toiyl mercaptan and dicyanodiamide 
NBi:C(NHBa)*S*0,H,. in. p. 13l'— 133", with 
jj {aPB* jli gold pyridine, and also yields well crystallised salts, 

akt&tnaU, tJiioruU, and m'fmis, m. p. 173", 

«i ^ Very diaraoterUtic ia its behaviour in the presence of 
^ <uiidiurie adds, whereby a HUraU $ulphalt, 
csw 30,H,*N^HjS0,.HNO,, 

«L even when the dilution of tho nitric acid is one in 100,000 ; 

^ '**'*t«l n excess of the rei^ent is present, this salt is so insoluble 
be employed for the estimation of nitratea Similar, 
'"l soluble double salts are obtained in the presence of 
gnd the majority of the monobasic acids or hydro- 
„lphuric hydroferricyanic acid, hydrojjen cyanide, 

acid, 'or organic acids; however, the place of the siilphiirio 
"not be taken by any other acid. (The isomeric ben/yl-^thio- 
^de does not form donbla salts corresponding with the preening.) 
Tolvl i^thiocarbamide chloride or acetate reacts with concentrate 
" oitrate (not potassium nitrite) in neutral solution to form the 
ID p I13°i but in the presence of hydrochloric acid, m'iroso p- 
C,H,ON,8, decomp. 112", is obuiuod, which 
ZtT« the constitution CjH,S-C(:NH)-NH-NO or 

*t,v« c,h,s-c(:nh)-n:n-ou 

account of its absence of colour, insolubility in dilute acids, 
~oous« to the Liebermann test, and conversion by glacial acetic acid 
miTnitrogen and p-tolyl thiocyanate. When the nitroso-compound 
rKrysUllisetl fro™ methyl alcohol without the addition of a little 
vauiooia. it is partly converted into a yellow $ul»trtnce, decomp, about 
IJfd, which is probably CiH^S'CO’NH'^hO. 

Wbeu its methyl-alcoholic solution is warmed with aqueous 
.mmonia, nitrosop-tolyl-i/r-thiocarbami<ie is converted into p-tofyf 
^thciiiocarbonaU, C(S-CjH,),, needles, m. p. 147", which forms with 
hroaiinein chloroform an unstable jm-bromvU, C(S-(’.Hj),,Urg, dark 
rvd leaflets, m. p. below 100" (of freshly picparod specimen), which 
reiaiilv changes to a yellow, crystalline (Hrabrotniih, C(S'ClH 7 ),,Br,, 
SI p. I'l'J". By boiling the tetrabromida with alcohol or warming the 
'hiocarboiiato itself with acetic and a little concentrated sulphuric 
icl.'the ditulphoxidt, C(S-aH,),(SO-C,H,)„ m. p. 'JT, is obtained. 
An attempt to synthesise p-tolyl orliiotbiocarbonato from sodium 
; tolylinercaptide and carbon tetrachloride in hoiling alcohol resulted 

in the formation of p-tofyf ortAoMto/'orinnts, CH(S'CyH;);,, m. p. 111", 

which ia also produced by the reduction of the orthothiocarbonate by 
zinc and acetic acid. 

Iknxyl i^-thiocarbamide and sodium nitrite react in acid solution, to 
form & stable nitrite, m. p. 126® (decomp.), which yields benzyl 
tlifulphide by heating ; a substaace corresponding with nitroso- 
/rtolyi'i^-thiocarbamide is not formed. 

pTulyl mercaptan and phenylcyenamide react in ether to form 
ffhenifl-^tolylf-iHocarbamitle, NHPh*C(]SH)’S'C 7 H 7 , m. p. 148^, 
whif h U)TUin A hydrochloride, nitrate, m. p. 132®, and benzoyl derivative, 
at. p. 151 o®, and is easily methylated, yielding pkenyl-if^tolylfnethyt’ 
^^thionrbamide, NPhM6-C(NH)'S*C,H^, m. p. 121®. 
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lHpli»njfl-f^<>ljil-<fh4hioearbaa»d», NHPh‘C(NP1^8KJjW 
119 — 120°, U obtained by daralpbnriaing diphenylUnoeaitn^ij V> 
benxene by mercnrie oxide and treating tba raanlting iolatie* ^ 
carbodipbenylimide with g-tolyl mercaptan. <1 

Hofmann’s triphenylwomelamioe, m. p. 186° (Abetr., 
ie shown to be an additive componnd of triphenylmeUair* ^ 
phenylcyanainide ; the former constituent can be removed bt 
acid or boiling water. "cg 


Conversion of Nitroaldehydee into Oyanoaldehydes. Curi!^ 
PoHZlo (OatMtta, 1911, 41, i, 787 — 793. Compare Potiio*^ 

Giovetti, Abstr., 1910, i, 194). — The author has shown 
that au aliphatic nitro-group may be substituted by -S'M^ 
-NHPh (compare Abstr., 1910, i, 339, 443, 699), and he no* |J! 
that it may also bo replaced by -CN. A new method of preramjin^ 
is thus provided for tba hydrasones of oreyanobenialdehyde, »iwi 
although longer than that formerly given, has the advantage 
0 - and m-Eubstituted phenylhydratonee can also be obtained. 

wOyanobenzaldehyde-o-nitrophenylhydraione (foe. ei(.) U tbj oni, 

substance produced when ui-nitrobenzaldehyde-o-nitrophenylhvclniu,^ 
is boiled for two hours in aqueous alcoholic solution with 
cyanide. 

urCyanobenaddehyiU-Ta-nitrophtnylhiidrazont, 

CN-CPh:N-NH-C,H<-NOj, 

which cannot be obtained by the method formerly given, crystallisei i| 
small, yellow prisms, m. p. 197 — 198“ It is soluble in alkali tolhai 
a drop of alcohol has been added, and it gives a yellow colentut 
The uynitrobenzaldthyde-m-nilToplienylhydrazont dtayXoyei for lu jo 
paiation is obtained by heating the sodium salt of in nitrotoluraf 
with m-nitrobenzenediazonium sulphate; it crystallises in 
briok-red prisms, m. p. 132° (decomp.). 

«i»-Cyanobenzaldehyde-y>-nitrophenylhydrazone, u-cyanobenzaldstvis 
o-ohloro-p-nitrophenylhydrazone, and ui-cyanobenzaldehydeo-p<lioi'j» 
phenylhydrazone can also be prepared by the new method. Tbc 
ia>-nilrob«nial<Uhydt-o-^-dinitrophenylhydrazone necessary for the pn. 
paration of the last-named eubstance is obtained by diazolidtig 2.t- 
dinitroaniline and acting on the sodium salt of u-nitrotolm 
with the 2 ; 4-dinitrobenzenediazonium sulphate so produced Tb 
substance crystallises in yellowish-brown, flat needles, m. p. li; 
(decomp.). K. V. S. 


Synthesee of Pyrazolones from a Derivative of yPyroM. 
F. Carlo Palazzo and Raffaele Livebani (Aiti It. dread, /.i'k*, 
1911, [v], 20, ii, 85 — 60. Compare Palazzo, Abstr., 1906, i, 701).- 
By the action of hydrazine hydrate on ethyl dimethylpyroDediaj- 
boxylate the authors have obtained three different nilrogcooas 
compounds, which all belong to the pyrazolone group. When 1 mci 
of hydrazine hydrate is boiled with the ester in methyl-alcoIsjliE 
solution tor two minutes, a small quantity (2%) of a compound k 
obtained, which crystallises in minute needles, m. p. 195 — 196’, •*» 
givee a radish-violet coloration with ferric chloride. Of this sabstumt 
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►®*'**^ hM ®- P- (softening ranaidanbly at 

eoBipo’*™ ^ i^di«h-brown coloration a-ith ferric chlorida. 
***pd that it may be an ieomeride of the lirst-nientionsd 
|i U *“****’ g„ the interaction of two mols. of liydrariiie hydrate and 
ihvlovronedicarboiylate in methyl-alcoholic aolution aa 
Kill dun* J ^ boiled for two hours, a substance is produc^, 

^o«t ® 145°. It gives a reddish-brown coloration with 

ptui-h h“ P" analytical results agree with the formula 

It s but the substance appears to be a mixture, possibly of 
amounU of the two pyrazolones, and 

IVV'NV 


r>-,.«nUna Transformation of Unsaturated Hydraeones. 
f^^Pu-saand Hkdwio Dieteble (Her., 1911, 44, •2697—2702).— 
Lin Lown by Auwers (Abstr., 1909, i, 99 ; 1910, i, 70) that 

i ThsnvlhvdrazonM of many unsaturated ketones may be transformed 
LviLline derivatives by heating them with gh.cal 
1^' I ito reaction is, however, not a general one has been conhrroed by 
iTfrem in examination if the hehaviou. of uusaturated 

I'’' "f ot Z OHPh;('H-CH:CH-C()-UH:CHll, when 

ptintsyl or furyl, the action of phenylhydrazinc leads directly lo 
Lhliition of a pyrazoline derivative; the intermediately formed 
trnvlhvdrazones could not be isolaUd. On the other hand, when 
!■ nhenfl the phenylhydrazone ib not convertel into a pyreaoliDO 
iMiTalirVeven by prolonged heating with acetic acid. 

1 . p)uHyli-Ptt!/n/imHyl-5-ani>!/lp’JTazohns, 

CHPh:CH-CH;0H-C<j^VN|,j^0H-0,,H^-0Me, 
pninared by heating anisyliuenecinnamylideiicacetone [ ;;-methoxystyry 1 

k.lmlvinyl ketone] with plienylhydrazino in glacial acetic Mid 
i,!ul,on, foims yellow crystals, in. p. 155-156^ ; its a cohol.c solution 
hix an intense, green Quoresoence. When oxidised with aqueous 
jsjiassium permanganate, it yields benzoic acid^d l-phenylb-anuyl- 

pyrasoU-i-carboxylic acid, which 

crysUlUses from water in white needles, m. p. 178—179“, and yields a 
ccpver salt. (C,,H..OsN 2 )jCu, crystallising in slender, green needles. 
The formation of this acid proves that the double linking, adjacent to 
the anisyl group, is concerned in the pyrazoline formation, and this is 
confirmed by the behaviour of the two following phenylhydrazones, 
which do not contain a double linking in this position, and, therefore, 
are not transformed into pyrazoline derivatives. 

{- Brom ■ mMoxy-a-^nyl-rpanisyl - ^-y-heptadum - r - 
cume, CHPb:CH-CH;CH'C(N'NHPh)-CHBr'CH{OMe)'CjH4-OMe, 
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obtained from the eorreepondini; ketone (thie i, 881) ^ 

hjdraziDe, has m. p. 201 — 202-6'“. 

y*{- ^W 6 rl>mo- 17 -^ne^A^la!y^I-p*enp/-l^-an^Jy/-A•-*^p<«l-»^>R<J^ .. 

azont, CHPh:CH-[CHBr],-qN*NHPh)-CHBr-CH(OMej-CH^- 

also prepared from the corre»poadiDg ketone (loe. eit.), fcriu* • 
yellow needlee, m. p. 181 — 182°. *’***4t^ 

Styryl p-ttjfryloinyl keUnuphtnylhydrazona, 


CHPh:CH-CH:CH-C(:N-NHPli)-CH:CHPh, 

prepar^ from ite componente in alcoholic eolution, cryMnijj 
yellowiKh-brown platelets, m. p. Ill — 112°. 


St 


Fur/uryluUrueinnamylvleneacetone -furyldiviud - 

CHPh:CH-CH:CH-CO-CH:CH-C,H,0, 
obtained by the condensation of fnrforaldehyde with cinriamyi,^ 
acetone (^styrylvinyl methyl ketone) by means of sodium hydoj*! 
in aqueous alcoholic solution, crj-stallisea in lustrous, gohletj 
leaflets, m. p. 97 — 98°. It gives an intense red coloration wit), 
nitric acid, and is transformed by the action of pnenylhydraiins ^ 
\-phtnyl-Z-p-ilyrylvinyl-5furylpyrazoline, * 


0HPh:CH-CH:CU-C<^*?^^^CH-C,H,0, 


which crystallises in strongly fluorescent, slender, yellow nwii;*, 
m. p. 165 — 166°, and is oxidised by aqueous permanganate to 
acid and X-phmylpyratolt Z'.i-dicarboxylie atid, m. p. 250— 2 .o 5 , 


F. 9 


Hydantoioa. IV. 2'Thio-l-pbeDylbydantoiDa from Sjks 
a-Amino-aoida. Cuahles A. Bhactlecht (/. Biol. VUm., lj|; 
10, 139 — 146. Compare Wheeler and Biautlecht, this vol., i. olw..- 
The action of phenylthiocarbimide on a number of a-amiuu aiiii, tt, 
been studied. In the presence of alkali, interaction takes plme ¥,;t 
the formation of alkali salts of tbiobydantoic acids. These rerh.t 
undergo transformation into the corresponding hydantoins nti tiui 
ment with hydrochloric acid. Crystalline thiophenylbydantoin* cciiSl 
not, however, be obtained from cystine and a-pyrrolidoueciirkjviK 
acid. 

These thiophenylhydantoins are characteristic of the a-aiiiino sr.i-. 
and should serve for their identification. When warmed with pjiaf-ma 
hydroxide, they are hydrolysed to the potassium salts of the tinv 
bydantuic acids. They are desulphurised by digestion in aqueou, 
dilute alcoholic solutions with silver nitrate, mercuric chlorids. ou. 
and are stable in the presence of boiling hydrochloric acid. 

NPl 

2-Thio-l-phenylhydantoiD, 

240—242°. 

2-Thio-l-phenyl-i-ethyl/iytlantoiH from a-amino-nbiityvic ifil 
crystallises in plates, m. p. 190 — 192°. 

2-Th{o-l-phenyl-4:-iso})ropyl/iydanUnn, obtained from vsliiu', f'lc- 
colourlpss needles, m, p. 206 — 208°. 

2-1'liu}-\-phtnyl-i-benzylhydaHtoiii from phenylalanine brp»iat«' 
colourless prisms, m. p. 187°. 


fu. 


from glyciue has 
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r MtoMram ale of tiia iiydantoic utd 

KHPh.(S-NH.CH(OO.K).CH..CO.NH 

in eolourieM pUtw, m. p. 3540^ * 

Iwf" p. 233-234^ 

t.n.^l}^Hj^i,danlmn.i.pr,^U<: acid, prepaid f„. , . . 

,cJ, »[i«j»t«» IB microBoopio oeedlas, m. p. 169-_)^ gluUmio 

Bydantoins. V. Syntheaia of q ■ k n- i., ’ ■*^- 

,nt«r I. \Vh«le«, Ohaeues Hofmam t 

ij Hal. Ci»m , 1911, 10, 147—1571 •^®bssos 

fcwothly «ith chlorine, but tyroaiLliyd&ntoi,! 
jn i'IatiaI aceiic acid solution, fannini; the niri-o uhlorme 

^ 5J.aA^yF0««. The sAn.o oo^^und™" 

Jicblorobantylidenehydantoin with hvd. io lii^ ““ reducing 
wiact FM prepored by Wheeler and Hoffomn,, .““P«“nd 

coDiieUMtiou of hydantoin with 3 -5 dirl.Kmi ’'“I-, i, 498) by 

tberehuc is eubstftuted in the same 

HK-Ieu* of leroeiiiehydantoin as are taken bv io,lm« i‘^ 

they combine with tyrosine. On digeation w.i ?! 

krdiniom is converted into 3 iS^iicA/ore/vL. ^ ‘‘’® 

»iih 211,0, dissoriatee in aqueous solution /nd ^ 

ir ‘id d MillU-a rCeni 
fcniyhdenehydsntoin reacts with chlorine an f I ■ • 

«.J, forming o e4/ero- and o >“ ocetic 

Tee latter is reduced by bydriodic add ! 

Aiiisylidenehydautoin vpaa not reduced und '^ftlPiydantoin. 
•■ndilions. ““dcr practically the same 

^ prisms, 

» !'■ 992^ (dwmp"), 'ThTXdr«/i'/wVf‘*^f’“'’’ ^’''““^^0 crystals, 
ivlouricM crystals, ni, p. 260—266° (.lecorap*) ”™"‘ ("''“""‘‘■‘c, 

f - P. 240° to an oU. -yshsllisea in 

l»‘“si«m'^Mro6ulph7^*‘’^^ ‘*‘® >>re‘iio-com- 

I' *'■*/" (deeornp,), ’ ‘^•yst^llises in yellow prisms 

V„t,in •'1' .'-yucUoD ol ,uUj|id,n,. 

tablets, m. p 1 74 ° in yellow 
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with *Im Md «•»«! «etd, It WM r»eo*«r«d niMAuigtd, b«t « „ 

|«M form. Digeotion with «odin« hydroxW* oonmt* jt 

J»-lDetho*y pheBylpyrtjTic »cid. 

Pyrimidinee, UU. Condensation of Bthyl Fonn«» „ . 
Btbyl Oxalate ■with Some PyrimidinethioglyooBatw, 

B. JoHXioK end Noriun A. Shepard (Amtr Chm. J., ISuTi 
345— 361).~The work dascribod wai undortoM with tlj« obj«^ 
obtaining farther knowledge of the bebarionr of the poti»^‘ 
HB*CH,’C0-. Jobneon and Gnoet (Abetr., 1909, i, 744) have is^ 
the condeneation of ethyl fornutte with ethyl ben*ylthio)aceUu, 
Hinsberg (Abetr., 1910, i, 334) baa eho^ that the methylene psew 
in ethyl thiodiglycollate react readily with o-dicarl»nyl compound 
Tbe only pyrimidine derivative of ethyl thiolacetate hithwn 
deecribed ie ethyl 1 ; 6-dihydro-6-pyrimidone-2-thioUcetate, wbieji vi, 
obtained by Wheeler and Liddle (Abetr., 1909, i, 61) by the action^ 
ethyl chloroacetate on 2-thiouraciL It is now shown that tr»yj 
thiocarhaminoacrylic acid, NH,‘CS‘NH'CH.CH'COjH, which (ci^ 
lustrous plates and does not melt below 300°, is also produced is !j, 
reaction. - . . , 

Ethyl 1 : 6-dihydro-6-pyrimidone-2-thioIacetate condenses with «!,)( 
formate in presence of sodium ethoxide with formation of 
1 : 6<(U</df<p6-pwriOTKf<>ns-2-o-fA«of-/5-Aydr«ryaoryfol<!, 

7„V.c p.C(cSa?co.M]: M>eH. 

m. p. 188—140', which crystallises in prisms. 

By the condensation of ethyl oxalate with 1 ; 64ihydro.6-pytiim<ia* 
3.thiol8cetat6, ditthyl 1 : G dtAydr<y6-pynmid<m«-^thi<doxaJylaat,u. 

^„;:C [8-CH(CO-CO,Et)-CO,Et] :S^(.g_ ^ p j7io_ 

which crystallises in stout blocks, and is decomposed by hydrochl®. 
acid with formation of I : G-dViydro-G-pynmidont-%thiolpyrutK aoi 

m. p. 200—201° (deconip l,in 

also decomposed by potas.wium hydroxide with prt^uction of uracil 
When ethyl 1 ; 6dihydro-6-pyrimidoDe-2-a-thiol-^-hydroijMrvlili 
is heated with thiocarbamide in presence of sodium etboiide, '.‘iirw- 
A«fr<J-2'-fAw-6'-)wiiKW(m««Aiof) 1 : 6-<i%<iro-6-pyn»»fd(me, 

is produced, which crystallises in needles and decomposes at 285--i55- 
Thiocarbamide also conden-ses with ethyl 1 ; 6-dihydro-6-pyrimao» 
2-thioloxalylacetat« with formation of small quantities of a compoae, 
which is probably identical with that just described. 

Ethyl i-methyl-l : G-dihydro-G-pyrimidtmy-Uhiolacelale, 

m. 'p. 145—146°, obtained by the action of ethyl chloroacetate o 
2-thio-4-methyluracil, forms colourless needles ; the corresponding 
m. p. 192—197° (decomp.), crystallises m colourless prisms, • 
potassium salt is described. 



0*9**IC CSSMIliTKT. 


i 925 


iwttyl-1 : <-atl>ydro6-pyTimidon8.2- thinl.~. tiitt. i* 

lu4 -ui •^yj .“ P^o** of sodium 

yj,<g8C(CH:OH)CW^^jj^^ 

I f. is produoed, which forms coIourloM m*sUls ■ .n 

w roiuco tbu compound with .odium .milgsm rasul^!,; tU 

F^' ^Vrf-/VW \ytr s- 


‘"^SVH-CH 


NH'C(K ,. 


w v.iue ’ 

^iucod, which forms clustcro of prisms, and doos not melt bolow 
ji p, IM— 140’, obtained by the action of etlivl oralutA <i i 

methyl. 1 : C dihydro-6-pyrimidone.2-thiolncetate, iystallises in s^t 
k..,U. i^^*“*!l«“hthiocarbam„ie o-ith formatiorof 

, p 1 64 - ! 65’, which crysUllisee in hexagonal UblHs. 

Preparation of Halogenated Derivatiu«M or z- 
liOKiiE Akiux- Jt Soda-Fabrik (l).K.-P. 2341 ) 6 !) Whin^i*^i^!r 
itloroindigotiu is suspended in nitrobenzene f r nTi. ® nJ * •'*“ 
tjOKl*), cooled, aod treated with rhlorinn f + 1 . i i 
)iie, is, ding' tri. artet^^Lo^Irr^t^^^^^ ‘f “ 

jreiao.di'nratire3 are obtained when the cni / '• 

Idute sulphuric acid and tested with ^ "* i“ 

Aiew y ”“** '’''““‘"6 a temperature 

F. M, G. M. 

(Preparation of Metbylindanthran.] FAKna.vt.ABaiK,, voan. 

/\ -CO^ /\ : a Co. (D.R.-P 

yti I I I 1 — -IMl/lindanC/urtn (an- 

‘ ' -^CO'\J formula), dark blue needles 

with metallic lustre, is prepared 
by boiling 2-brouio-l-aminoanthra- 
quinone with 2-bromo-l-methjl- 
presence 

>n naphthalene solution ■ !t d; i “netate and cupric chloride 

in concentrated s5huric«id “ colour 

pnuncacid. F. M.O. M. 

Cuco»oPo°zioMd^'*ft.'^‘’“'^ Subatitutad Hydraaidines. 

•^i^tr., 1910, i, 44?699Sren 

vou c. i ' “ treated with nitrous acid do not yield 

3 < 


“A J„. 

f-'O'V 
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tetnusoles, but, iiutead, the hydrogen of the imino-group ig (iL-i. 

~NO, to that M-amioolMDzeldehjde-p-Ditrophenylhydtuotis 
NH,-CPh:N-NH-C,H,-NO^ 
yields ti amiH<^)tmaldehy<Unilroto p^iln^AenyUydmone 
NH,-CPh:N-N(NO)-C,H,-NO,. 

This nitroso-compouQd is insoluble in alkali hydroxide, g j 
boiled with water gives <»-aininobenzaldehyde^-nitropliet,Tit* , 
and benzoyl-y>-nitropbenylhydrazioe, COPh-NH-KH-C H •No**®'* 
w-Aminobeozaldebydeoitrosn-p-oitrophenylbydrazonu fui 
yellow laminn, m, p. 127“ (decomp.). It gives an 
coloration with concentrated sulphuric acid and phenol. 


Preparation of Secondary 4 Ditnethylamincel.pliBnvi 5 
dimethyl-S-pyrazolone Citrate. Rudolf Oiro (D.K. P, ^ 
Two salts of this base with citric acid have previously been deii- ~ 
and the “ citrovanille ” employed in pharmacy consists of mj 
of both in varying proportions. The primary salt (a 
prepared from equal molecular proportions of the biiae and i i i' . * 
tertiary, containing 3 mots, of the base, has similar properties » u 
the secondary, i-dinuthylamino-\-phsnyl-2 ■.Zdmet/iylii.p.Lj^ 
eitraie, C,HaO 7 ( 0 „H„ON,) 2 , has now been prepared by a]|o»,a7^ 
requisite proportions of the components to react either in » ^ 
aqueous solution at 75“ or in a fusion without solvent ; it crysup!** 
from hot water. P' \j (; ^ 


laotneride of upoSafranine and the Third laomeride of 
Pbenosafranine. Phiedkich Kehuuan.n and Jose Kieka v Pi.t, 

{Btr., 1911, 44, 2622-2627).-2:4: 6 :5'.7'sfro.aJ, oacW 

diphenylamine, C,li,(NO.j) 3 'NH-C,,H 3 (NOj)'NHPh, browiii-h yei;., 
crystals, decomp, above 174“ obtain^ by warming equal luoletalit 
quantities of picryl chloride and 4-nitro-2-aminodipheDylaiijicB a 
alcoholic solution, is converted in alcoholic suspension by conceolfAud 
sodium hydroxide into 1:3: l-trinitro-lO-phenyldihydropKnjKtM, 

blacki.^h-violet needles, dofonip 

above 265“, which dissolves in hot alcoholic sodium hydroxide > 
violet colour. When suspended in glacial acetic acid and redui-eJ st 
stannous chloride and hydrochloric acid, it is reduced to the irimai 
pltenyldiliydrop/isnazint (isolated as the yellow itanniMoriile), ehsi 
loses ammonia by careful warming in faintly alcoholic solution, tia 
subsequent addition of sodium chloride precipitating 2 : 6-d(iiiniii»l» 

pJtmylphenazonium ddoridt, Tta 

salt forms blackish-violet, prismatic crystals with a bronze luttn. 
yields a violet-blue aqueous solution (so also do other tnono uidic 
salts), a brown solution in slightly fuming sulphuric acid, ici t 
greenish-blue solution in concentrated sulphuric acid, which ciuii|» 
to magenta-red and hnally to violet-blue on sufficient dilution vitt 
water ; these colour changes indicate the existence of four seri« d 
salts, as is the case with pbenosafranine itself. This new i» 
pheuosafranine dyes tanniued cotton a dirty greCnish-blue, du 
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rkmeiag ^ twfctment with dilute hydrochloric »cid, 

**iliiBg to & Mne which is f*8t to •.Ikalu »nd soap. 

acetic anhydride at the ordinary 


wope**’ 


,ure yield **» derivative, 
iN“ 


U'-.b-hro*’" needle*, from which by the elimination of the aminO' 
,p H obtained the acetyl derivative of t»o-(j;)o,<afranine chloride, 

^11 the corresponding «i/r, Its, /srricWoride, 

Xl’htl ... . j- • , 

j ^,%ttHuilaruU are mentioned. iso-apoAi/rnnme efitoriJt, obtained 
t°'brdrol'MOg the preceding acetyl dorivative, is an almost black, 
*iiallin* P°*der, which is un.stablo in soliition; the jtlatiiiiehlorid*, 
•iC^H N I’ttl'e- “ * ‘^'■y^talline powder. 

■ ^pilm.osafranine chloride and acetic anhydi idc ainl sodium acetate 
the water-bath yield the dianti/l derivative, 

NHAc*C„H3'^^Pj^^j^C,,U^-N11Ac, 

iirowni'^h icJ cry.stals with a bronze lu.stro ; tlio j'Uitinichlorul* is a 
ferownith-red. crysUlline substance. C. 8. 


Third Isomeride of apoSafranine. Fkikdkich Kejikma.nm and 
\ !diS.si.K.siKOFr (Jier., Itfll, 44,2628 — 2631. Ciuiiparo preceding 
ii*.ir*ci |,— When the green tsophenosafranine cliloride ( 1 : 3-diamino- 
I') nbenylphenaionium cliloride) undergoes piolonged treatment at 
I iif ordinary temperature with acetic anhydride ami acetic acid, it is 
luuverted into iamino-X-acttylamino lOj/heni/lp/ieiia^unium chloridt, 

MIAi-C,H,(NH 5 )<<^PIjPj>C, 1 I„ bronzecrysta!j(thep;atmic/<for«l«, 

.liMroniafa, aurichioridt, and iodide Avo described), fioin which l-amine- 
lo.jdCTylpAciuizcinium salts are obtained by elimination of the amino- 
group ami subsequent hydrolysis ; the nitrate, bromide, platinicftioride, 
diehnmate, iodide, and auricUoride are described. The acetyl derivative, 
which is prejiared best from the bromide, is obtained in small, 
chocolate-brown crystals, and forms a dark brown, crystalline 
flatinicldoride. C. S. 


Synthesia of Naphthaphenazine Derivatives. Friedeick 

KtiisgiS!! and Jos£ Bieba y Push (Ber., 191 1, 44, 2618 — 2621). — 

1^. 

2 : i Diaminonaphthaphenazine, s^CjH 2 (NJi 2 ) 2 , obtained by 

rfducing picryl-)3-naphtbylamine with the calculated amount of 
stannous chloride in boiling alcohol and concentrated hydrochloric acid, 
is puri6ed best by means of the diacetyl derivative, yellow leaflets, 
m. p. 3-lb^ (decomp.), and form* red crystals which sublime at 320° 
with partiai decomposition. Its diacetyl derivative does not form an 
azottium compound with methyl sulphate. 

1 ; i DiamirumapKtha]^ienazine, obtained in a similar manner from 
picryl-a-naphthylamine, forme dark red crystals and sublimes at 
(decomp ). The diacetyi derivative, yellow needles, m. p. 
»J(r (decomp.), easily combines with methyl sulphate in nitrobenzene 

a t 9 
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m at ISO'’, jieUiDg after bydrolyaU with conoentnkted hfdrochjgri, 

1 ; i^iamitumtthylnaphihapKenaxaniwn Moridt, 

dark red needles; the platiniekloruU, 2C,jH,jN^,PtCl^ U Jestn;^ 

C.s, 

Preparation of Iminoalkyl Oerivatiyea of 


tolaidides. fABBeNFABeiKex vobh. Fhiedb. Bayer it Co. 


■''h f. 


234966).- 

Me r"'!"'™ “J •wntnun iiros 

yx acetic acid) and subsequent diaiolisatiun of 

{ ^NHAc diacetyl-m-tolylenediamine ; the acetyl group jj." ^ 
wl J Azimino-ring was then eliminated by boiliuj. 

sodium hydroxide, yielding on acidific 4 ilo!i' j * 
azimino-’l aeelo-cytiduidid*, a colourless powJer o, 
235 — 237°; this was converted into its benzyl derivative, the 
ing acetyl group removed by heating with 

acid, and the resulting i :5 l>enzylazim\iio o-Uitu 4 „ 


-Acetylaziminoctceto-o-toluidide (annexed fornmlii 

222 — 224°, was prepared by the reduction liroc ^ 


.,n 


NH. 


(annexed formula) precipitated with an 
jit ) hydroxide ; it forms a crystalline powder e 

l!YcH.Ph ' 


Other alkyl derivatives of this base can W nadJ? 
prepared in a similar manner. K. 31. i ; >] ‘ 


Diguanidee. Georg Cohn (/. pr. CAem., 1911, [ii], 84, 354— (Oj 
— Diguanides of the typo NH:C(NHR)-NH-C(NH 5 );NH. 

R — aryl, are readily obtained in the form of their hydroclilori'!«i 
by heating dicyanodiamide with the hydrochlorides of aromatic aniio* 
in aqueous solution. 

Phenyldiguanide (Lumiero and Perrin, Abstr., 1905, i, 240), pre 
pared from aniline hydrochlorido and dicyanodiamide, forms a pirrvif, 
crystallising in yellow needles, m. p. 176 — 179°, with prerisa 
sintering. 

m-Nitrophenyldiguanide, NOj'C^Hj-CjHjNj, obtained from m nitro- 
aniline, forms amber-yellow prisms or rhombic leaflets, m. p. 147— llO-, 
it crystallises with alcohol in transparent prisms having a colox 
resembling that of potassium dichromate; it forms a yellcv 
hydrochloride and a picrate, m. p. 210 — 211°. 

p-Hydroxyphenyldiguanide, OH-CjHj-CjHjNj, prepared ftoa 
p-aminopbenol hydrochloride, crystallises in spherical nggrefiiw 
of long, white needles, which become brown at 200° and have m f. 
211° ; the hydrochloride has m. p. 203° (compare loc. eil .) ; the ;.irrjti, 
m. p. 205 — 206°, with previous sintering at 203° ; when heate<i wet 
acetic anhydride and sodium acetate, it yields a suh.stance, ni. p. 
236 — 237°, which is considered to be an acetyl derivative of it* 

compound NHICKC^ — 

f-Phenetyldiguanide, OEt-C.H^-CjHjNj, crystallises in colourlew 
leaflets, m. p. 170 — 172° (decomp.); the hydrochloride (Lumiere »i» 
Perrin, loe. eil.) and picrale, m. p. 186 — 189°, are descriM. ^ I* 
dissolved in concentrated sulphuric acid and the resulting soluuv* 
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-Ik «»t«r> tb* bydroehlorld* yields • sabsUnce, m. p. 
w which the eoUw assigDs the formuU 
» ’"Qg;j.c w .NH-C0-NH C(NH,):NH. 


jf — — 

ij-^.nide condense* with ethyl oxalate in alcoholic solation, 
c(:iiH)-Nu-c:NH ^ ^ 

jiaidiBg the compound OEt-C,H/N<^Q CO-NH ’ ^ 


‘"B ” - -- 

, (ilecomp.) ; it forma a</Jt<iw coniponnds with phenols, 

' Jensation prodncts with formaldehyde and aalirylaldehyde. 

acetic anhydride and aoilium acetate, it yield* 
^J!!L!rderi«tire of the triaane base, 

. fj^ytdigvanide-^rboxyUtlf, C.HjNj-C^N.-COjEt, prepar^ 

* ihvl p-aminobensoate, crystallises with one molecule of water in 
(toB e ) ^ leaflets, m. p. 173°; the anhydrous compound has 

1 — •_ 17 s'’ (decoinp.) ; the AydrocA/oriiis forms colourless leaflets 
^ in-ms; the picrols has m. p. 196—197“ 

WmAMyWitfuniiids, forms colourless, iridescent leaflets, 

* jyt_155“, and yields a hijdrochluTidt ami a jtieraU, m. p. 

' a liuHvIffubidigtianide, C,H,(CjH„Nj),.. prepared from m-phenylene- 
diamine hydrochloride, has ni. p. 165—167“ (decomp.), and yields 
% mrrai4, DQ- P. 208 — 210 '^. 

l)tpttfnvihuiufWinid^tO^^ j).,, obtained from hentidino(l mol.) 

,ad mols.), has ui. p. 241“; the lii/drocfdoridt and 

ro/iduie'are described. 

The interaction of benzidine hydrocbloride and dicyanodiamide in 
Muiinoleculir proportions yields i' amino i diphenylyldit/uanidt, 

»hi-h has m. p. 203 — 204°, and reacts willi nitrous acid to form 
1 diaintiiuni compound which couples with a-naphtliol, yielding a 
purple red oanlye ; the azo-dyes obt lined from /i-naphthol, resoreinol, 
phi nul, salicylic acid, and phenylmethylpyrazolone are also mentioned. 

t'kenM\gwmidt o carhoxylic anhydritU, 

« ‘^co-n-c(nh„);nii’ 

pre[«red from anthranilic acid, is a crystalline [lowder, m. p. above 
2 . 111 ', and forms a sparingly soluble hydrochlorvh. 

I’henylmethyldiguanide, NMePh-CVH^N,, obtained from methyl- 
aniline, crystallises in hygroscopic needles, which decompose when 
heated. 

The interaction of phenylhydrazine hydrochloride and dicyanodi- 
amide yields pbenylguanazole (Pellizari, Abstr., 1892, 356), of which 
the kydrochloride and picraie, m. p. 225“ are mentioned. 

ilany of the diguanides described above give characteristic pre- 
cipitates with potassium ferrocyanide, ammonium molybdate, and with 
nickel and cobalt salts. 

Quantitative experiments on the precipitation of a large number of 
dyes by means of the dignanide hydrociilorides are also described. 

F. B. 
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Distrflrotion of Anxochronwe in Aao-eompoDDda. 

“ndW. Kvou. (B^., 1911. ^ 

Atudy oi the effect of the distnbution of tta »o*ochroine, « ^ 
compound* (compare Kanffn^oo Abttjr., IKiS^ j gj, 

the compound* of the type N,[C,H,(OMe)X d^^ed from 
reeorcinol, and catechol, have been compared. These arc toloattij 
very differently ; the quinol derivative is dark r^, that 
resorcinol is orange-red or orange, and the ca^hol derivatjt* » 
orange-yellow. The rules as to the effect of the poeiliot,, ^ , 


. . A* 

t)rtBge*yeUow. me rui«a »» v-v-- position* of 

auxochrome* therefore apply to azo-compounde fn hydrochloric ,cd 
solution the quinol derivative gives a blue, the resorcinol a rri. 
a carmine-red coloration. 


''-eluaM. 


BUIUWUU WHO H _ 

the catechol a carmine-red coloration. . ^ , 

Resorcinol benzoate couples with diazotised aniline to form p i, 
ozorMOfcW m(mobtnzoaU, which forms yellow crystals, m. p. 
and is hydrolysed to henzeneazoresorcinol, m. p. 169 . 

By reduction of nitrore.sorcinol dimethyl ether with tin and fir,j„y 
chloric acid, the hydrochloridt of aminoianorciW dimcMy/ » 
obtained in long, bluish-whito needles. When diazotised, it maf!*, 
with resorcinol to form 2 ; i-dimethoxybemmtazortsoninoi, 
C',H,(OHVNj-C,H,{OMe)j. 

which forms almost black crystals with a green reflex, and is sobW, « 
sodium hydroxide with an orange-yellow coloration m. p. 18C;> .Sirot,{ 
hydrochloric acid dissolves it with a dark red, sulphuric acid sitl, , 

dark blue, coloration. vr m zr ^ t , , 

1 i ' 2' ■ i-Tetramthoxi/azobenzene, lortnw tj 

methylation of the above substance with methyl sulphate, «r*rai« 

in red crystals, m. p. 181°. . u j .■ i 

3 * 4 : 3* 1 4 • T€travuthoxyazo^)€nzen€ preparod by reduction of tntn>- 
veratrole, forms yellow crystals, m. p. 163°. 

2 ; 5 : 2 ' ; h'-Tetramethoxyazobenzene (compare Baessler, Ats i, 

1884 1329) forms dark red crystals, m. p. 142°, soluble in me 
centr’ated sulphuric acid with a violet-red, and m hydrochloric icl 
with a blue, coloration. 


Action of Sodium Sulphite and of Sodium Hydropc 

Sulphite on Some Azo-dyes. Kobeeio f ^ 

1911 41 i, 675—688. Compare Abstr., 1909, i, j'>! ■ 
&i ’and Helba;h,’Abstr., 1897, i, 226).--From the rrsili,.n 
between sodium sulphite and nilrobenzeneazosalicylic acid (riiz.nn 
Ulow-R) the following substances were isolated : (l)p-amuiobsi,u-i^ 
Losalicylic acid; (2) p-nitroaniline ; (3) ammonia; (4) an an. tne 

is ascribed The last-naLd substance crystallise m 

silky needles (and also in small, compact 

alcohol giving a green, intensely fluorescent rolut on The aq 

solution gives a cherry-red coloration ^te"tubsUnce by 

ammoniacal silver solutions. ^ . au gybstance ^ 

Eulphonation of , b”" 1877 10 1701) It*** 

identical with that obtained by Mandt (Bar., 1877, 10, HUi; 
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obti^ •*!** hMv; metkla, but the erMnete 

n po***^ needlei. An aoetjl derivative waa obtained in the 
'?’****^ "aodiuw “**» crystallise* with IHjO. The bariun 
*• f iHjO, but U not crystalline. 

^1 »1« e® (oJiam hydrogen sulphite is more vigorous than that 
»cuon ^ working under the same conditions (in 

t issliB® j Bftir one hour most of the dye is decomposed into 
aiiiB^ ** * B minoKiilphoealicvlic acid without formation of 


n betvoen aodium hjdrogeo sulphite and />'amiDobeDzene' 
(in *n antocUve at 130^) procot-ds similarly to that 

godium sulphite yield (1) a 8ubstane$t 
*^^'^«fc*llitf€«* in smell, brown noedleA, m. p. 140^, which is 
bi»-'th» hydrazocompound, NHPh-N(Sl\tl)-C,H,(OH)-CO,H ; 
rtniiro^ulphosalicylic acid. 

■ Bcnt»DC!UO.s*licyUc acid 

I sulphite with 1 ... 

* . j^juiuQgiilphosalicylic acid; (3) a subbtance which 

‘ * -173"» 

-128^ 


IB more 
form’ition 


readily 
of the 


‘ted un by sodium 
following products : 


70- 


1 . ARiliue ; \-f — , / ,*v ■ * i 1 »• 

aid not l>e isolated; (4) an omtno-comix)und, m. p. 1 ( 
i, a hentidine derivative; (5) a comjiouwl, m. p. 126- 

Ikl. coewiM sulphur but no nitrogen. 

.Vd-ium hvdrogen sulphite reacts with dipheiiylbisazo.siilicylic acid 
-irt^uuin <1) much less readily than with the preceding compounds. 
•. (‘products isolated were bontidine sulphate and sminosiilphosalicylio 

ti'l, 


Aromatic Nitro-derivntives. II. Kobkrto Ciusa [GazztUa, 

jii 41. ii 66.6 697. Compare Ahstr., 1907, i, 871). — The present 

deals with the action of picryl chloride on cyc/ohexanoneaiine 
lid on bcttsldoiime, and the pre^ration of cpc7oliex.iiioiiemono- and 
li niirophenylhydraionos is described. The nutlior also finds that 
ritiilro (^ cumene is strongly dissociated in formic acid solution, so 
b»i a mobile atom of hydrogen is not a necessary condition for the 
livsciability of aromatic polynitro-derivatives. It is suggested that 
h( power of dissociation depends on llio presence either of a free 
irdrogen atom in the nucleus or of a halogen or nitro group in the 
jiiho position with respect to anollier nitro group. 

■J : 1 ; 6 : d'-Telranitrohydrazobenzene gives a potassium salt, 
lIJ'jNjK,, which cryslallises in small, dark needles with a violet 
h*‘er. 

: 4 : 6 ; 4'-Tetranitrohyclrazobenzene when heated with concentrated 
siiric acid yieids 2:4:6: 4'-^tmtitiroazo6<nscne, 

c,h,(no,),n:n-c,h,-no„ 

which fonoA orange-red needles, m. p. 163 — 164° It dissolves in 

kikAlia with dithculty, giving a red coloration. 

cy\oHer4inoneazint (from cyc/ohejcanone and hydrazine hydrate) has 
h \i. l65°/25 mm., m. p. 35° On treatment with picryl chloride, it 
yieids cjclohexanonetrinitrophenplhydrazoney C5Hjp,!N*NH‘CgH2(NOj)j, 
which crybCalliees in fiat, red needles, m. p. 133°, and dissolves in 
aliuh, giving a teddish-brown coloration. cyclo//tfxanorus-2 lA'dinitro' 
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C,H„.N-NH C,H« so. 

erriUlUMC in yellowiiih-brown needlM, n>. p. , tt u lanoSaj^ 

wnter, »nd m«y be uMd to det«t «yefobex*noM m »nl«r. • 

When a-ben»ldo«nie ie hMted with p^l chloride in 
solution for two bouni, picramide is obtsanw. 

A nitro-cToup is eliminated from tnnit^f^twene when 
.1 BflU. r!.\CA./NO.e^ii*OK. can hit /.i 


hgroup IS eiiminuLou *ivu* wucn 

sitb alkali, and a potamum salt, C^Me,(NO,),'OK, can bo 
By the action of dilate hydrochloric acid, this salt le convertKj im,, 
yellow $ubMtanct. " “ 


Hydrazo-oompovmda. VII. Methylhydraaotoluene, SJei^j; 
tolidine, and Ethylbenzidine. Bzhtuoi.d Kassow and Akv 
Bkkeb ( J . pr . Chem., 1911, [ii], ^ 329-351 , 

820 821) '^-Mtihylhydraxo O'tolue.nB^ Cjil^Me 

prepared by heating a benzene solution of bydraz^tolueiie nriib 
of methyl eulphate and magnesium oxide for thirty-six to forty 
.• -- nf frarlhon dioxido 1 it crystalliBos in tHoi 


of methyl sulphate ana magnesium ui-m® ^ _ 

in an atmosphere of carlxin dioxide; it crystallisos in Thoisbu. 

rectangular, or almost square plates, m. p. 84 . 

K-MttM-o iolidine, NIlMe'CjHjMe’CjHjMe-NH,, obtained m tj, 
form of its hydrochloride, CjjHigN.^HUl (d^mp. 260-2i!iri, j, 
the addition of concentrated hydrochloric acid to an alconohc jolutio# 

of the preceding 7"'*^’ 

yellowieh-btown ^ahmcldoride, C.jHjgNpHjPtCl,, a 
tallisinB in Tellow, microscopic needles, which decompose at lift-b,,, 
S a rjzS derivative: xNHBz-CgH.Me-CgHgMe-SMeBz, « y 
166° • when heated with salicylaldehyde in alcoliolic solution, it forw 
a taiicylidem derivative, NlIMe-C,H,Me-CjH,Me'>.Cn’t\ll,-i.H, 
which crystallises in needles, m. p. 120°. It re^ts 
mols. of nitrous acid, yielding (1) vr’l”'' ts 

4 '.<«azontum cMoridc, NHMe-C,H,M 6 -C,H 3 Me-Ni,Cl, and (11, l 
nxcthylHilrocoamino-Z : y^imMyld^hcnyU;d,azomum chlorri,. 

NO-.NJIe-CgHgaie-CgHgMe-NjCl. 

i-Mclhylamino-i : y^itmthyldijdumyl-i'-oco-P naphM, 

prepared by coupling the diazonium compound (I) 

forL lustrous, dark red crystals, which have m. p. 90— U 

^^7-M^ylnUrolaminc-i : y-dimethjldijdunyl-i'-aso-^-nopfdlod. 

C.wiU 22^5^44 . . ^ j 

nrenared from (II) and /J-naphthol, has m. p. 173 °, and is codv«.n 
fuTthl prZdinJ compound when heated with alcoholic hjairjrs 

'“ 4 . WarninevS 1 

begins to decompose at 100°, and yields a dajk red 
ni'Ltederivativl prepared from (II) 

reddish-yellow, tnclinic prisms, which have . P' i- 

at 180°: It combines with benzenediazonium chlond , 7 
henzcrmzoimsthylamirwi : y-dimethyldiphmyU -azo-p^imelky 
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which decompose, 

P"P^ from the diMoniiim rompound 
I MiK^aJh hw BO jfafimto m. p., and coupler with beownedmOTium 

4 slXms : 

SPh;K'C,ILM«(NHMe)'C,H,Me N:N-C,Jl (SO.Na) -OH 

,iu,h « >:“ reddish-violet ; wilh'di.wtired 

alcb.niUr md it forma o deep bluwh-violet 6isajo-J,« ‘ ^ 

>>.fay/4flui<f«M obuiEei by be«tin/f « 

Milutiou of hydraiobenreue w.tli ellivl Nulph»te in tb» 
P«« of meguemum oxide, cryatalluea i„ 
p 4. p 

Of Pi^teino. VII. The Mode of Forma, 
boo and loBisatioa of the Oompounda of Proteins writh 
Inorganic Acida and Bases. T. Brailsfoio) lioiiKitTsuy a 
tw, U-1 1. 10. 531-550. Compare thie v«l.. ii, 4(i0 Ithe antZf 
^aeda the hypotheaia that the combining power of protein for 
.riJj and baaea i^idea elwwliero than in the tormina) NH, and 
lo,H groupa of the protein chain. The typical oroun 
(ilwtMtively -C'(OH).N-) is held to be the seat of tbo^ amphoteric 
j^jperttef The mam arjruments aro as follows 
The aoluble neutml hydr^hloride of odeetin contains nine times as 
a..Rh acid as the insoluble hydrochloride. Hence tl.ere must l,e nin“ 

on“ 

»ub more than 10% of the total nitrogen. ' ln“IseirogeTthe 
(ttuitnom combning capacity for alkali is ai.yteen times the minium 
.»,qaD tequired to render the caseinogen solnble On » ,s„untl 
Cioletular weight of 17,600 this reqnire.s of the ini«l 

-l^«Iali!.ns radrfo/U- 

t,6iimo alao lead to percentages which are too high to be consistfft 
•nh the catenary structure of the protein molecule 

ogrpraxi and Liebermann showed (Abstr 1808 i 7lfii i,„ 

when iom am 

hydrochloric acid A mixture ®?* ’‘ dissolved in dilute 

pouaaiam caaeinoeenate h« J fi ! “"“‘f hydrochloride with 

of tie confetivS of*^Thf ^ conductivity equal to the sum 
dowly denoaits «i«o,n ” constituent solutions, and only very 

caaeinogenate, the loss of caseinogen from the anodal 
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region, ie about double the lot* from the oaftodal rmrion -r..- 
faanpon; with the aesumption that the poeiti«» aod^»., ^»iit 
caMinogen are of about equal maaa and mol^tr 
protein being written R*C(0H):NR2, the ionieed aaiu m, 4 
R*C(ONa)" + HN{OH ")^ and R‘C(OH)" + HSCl 'R! •L^ 

The ions are assumed to be bivalent from the 
eqniralents. ^'’*** 1 ^ 

Koseel has drawn attention to the fact that the combmio 
of a protein for acids is proportional to the diamino-acii] 
the combining capacity for bases is proportional to the 
add content. , Hence it is probable that the _C(OIl)-j^^ 
function only when in contiguous pairs. This leads to thi i 
ji,^(OK)" + NH(OH")R' R'qOHV+NHCr^ ^ 
N;(0K)"+nh( 0H")R3 ‘"‘1 R^C(OH)-+NHcr>i‘’ u, 
potassium salt and the hydrochloride of protein respectively 
These formulse are in agreement with the conductivity anil f 
point determinations in the case of ovimucoid dibyjr 
Ovimucoid monohydrochloride i.s supposed to be ^ l<in4 

H‘0(0II)" + HNCI" 


I^ipitation of Protein by Zinc Sulphate. Fhitz 1 
(ZnUck. phy,iol. C/wm., 1911, 74, 360-391).-A detailed dk,.^ 
of the literature leads to the conclusion that the adsorptiou hvpoibta 
does not explain adequately the formation of metallic albumintte. . 
is undesirable to extend to proteins the conclusioud basvd m 
experiments made with inorganic colloidal material. 

In a series of exj^rimeuts the proteins of horse-seniB im, 
precipitated by increasing quantities of zinc sulphate, and the amr,® 
of protein and zinc salt remaining in the filtrate determined, whi-^ 
the composition of the precipitate could be calculated. It is fauU 
that, under certain conditions, the amount of zinc in the preeipiu’.e a 
independent of the concentration of the protein, and also of the iciiai 
concentration of the zinc salt. The power of protein to form a esc 
salt increases on dilution, but a maximum is soon reached. Tk« 
results are not in agreement with the adsorption theory, ami Us 
change is better represented as a chemical interaction between u 
amphoteric and a non-ampfaoteric electrolyte leading to an equilibnus: 
ZtS 04 + 2Iira protein NajbO, + Zn(protein)y The left-hand .i<i* 
of the equation preponderates so long as protein is present in eic«*, 
but the amount of precipitate increases on standing, and e-specially ot 
dilution. When the amount of metallic salt is increased, a fxiint a 
reached when a sparingly soluble substance is formed, and it« 
reaction is almost entirely in the sense of the equation from left 
to right. A still further increase in concentration of the metaisx 
salt causes reaction in the opposite direction, and the precipitate will 
begin to dissolve. For the full discussion of the results the origial 
should be consulted. E. F. .1. 
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OtM— of ^ Saparation of Albamia in 
haa boon Subjaoted to Normal Treatment in 
Odiar? F«m E)i3t*A.NDXR 

17— 8^),— The 'conditions fAVour&bls to th» separation of 
^ disce**^ reference to the litareture on the subject, 
jj reached that the process is determined primarily 
lei d>f ^ t jjjjjj eSeets reeolting from the presence of electrolytes. 

***^kri about chemical change in the molecules of albumin, and 
rh«* j ^mition is accompanied by alterations in the surface-tension 
^uanwo^ jjgjfence between the colloidal particles and the 
^*'**!Lidium. Coagulation results, and this leads ultimately to 
and the deposition of solid substances. H, M. D. 

ys Hrdrolytio Action of Hydrogen Peroxide. Caku Nxubeuq 
J^^U'U tso Miusa (Biadum. Zeitieh., 1911,38, 37— 43).— Hydrogen 
^ lide in the presence of a manganese or iron salt will bring about 
ordinary temperature the hydrolysis of a uumhor of com pounds of 
** ' pjolocular weight. Egg-albumin after treatment yields 10% of its 
ammonia when heated with msgnesia. SuhsUuces of an 
°!ie^dic and ketonic nature are also formed. Gelaliu under similar 
H^rditions gires 10-4% of its nitrogen as amide-nitrogen. 

' sarch, soluble sUrch, and glycogen are hydioly.Sbd with formation 
»( rwluciug and fermentable sugars, which yield mixed phcnylo.sssone8. 
itenylglu^aone is obUined from the products from soluble 
turrh, and phenyl maltosazone from those from glycogen. 1 niilin gives 

[jrTuloi^e. , ■ a • a 

V<**1 oacleic acid givos 23*2% of its nitrogen as anudo nilrogen, and 
Bi;o 5 phoricscidis§etfree. With sodium chondroitin sulphate, sulphuric 
u’ij 19 liberated, whilst lecithin yields fatty acids. W. J. Y. 


The Reactions between Ferments and Anti- ferments. Maetin 
J uxBV {Biocheni.' ZeiUch., 1911, 34, 4S&— 494. Gompare Abstr., 
I'.'O;, i, dll ; ii, 109 ; 1908, i, 236 ; ii, 743).— Previous observations 
ihAt tbe combiuation between rennet and anti-rennet of serum is 
i!»troyed by acid is confirmed. If acid is allowed to act on serum 
lor louie time, the anti-rennet is destroyed. Neither the ferment, 
seti ferment, nor the combination are soluble in ether. If rennet 
kdution is shaken, its fermentative action is dimini.9bed, and can be 
Mutralieed hy a smaller quantity of serum. S. B. 8. 

Action of Oxydases. I. Reginald 0. Heuzoo and A. Polotzky 
iZgiuck physiol. Chem., 1911, 73, 247 — 257. Compare Eogler and 
limog, Abstr., 1909, ii, 495). — The peroxydase was prepared from 
rogar beet, and its action in presence of hydrogen peroxide tested on 
tbe leuco-bsse of brilliant-green, on a mixture of /j-pheuylenediamine 
Slid dimetbylaniline, and on vanillin. Dyes are formed in the first 
t»o cases, and a precipitate in the last. The optimum reaction is 
shown to depend on the concentration of each of the three reacting 
•tibsUnces. The change in the case of brilliant-green can be followed 
wlonmelrically. In addition to the formation of colour there is a 



I m ***®‘"” 

blwbiog wtion » sJit^ 

prMent. The {or«>»«®‘‘ , . , v 

‘•Sit™ 

«roiide reacU the ieu«) h»« 

Ho-'. r:/te ftr^“ '• ‘‘“r- . "• 

• «ri.Ml.»iid the rateot fo, the first and Ui.rJ w.ur«, 

bl^hing reaction « much the pnru^ indu-ata. .,t» 

w leea (or the second. lh» ‘ of »d4,tive i«>l«tt. 

chemical changes, in ’components before the form«,.,» ^ 

* tiho olace between the c ^ that a compoutiJ o( le-* ] 

nit ina The experiments ui ,,n,r* 

L «nA T> 0 roxy<ift“ formea* oxydase Irom the pcroiytj** 

concentrnuon reoisalB 0. HKsroa and A. M.i.t 

Aotion of Oxydases. H- 258-265. Com^te 

laCl vanillin in presence of^bydwgj^^f* EEptrimenls ««« 


^^'^nSiuin CIT- -iih^^ KnirZ-t 

debydrod n-oDortiona of eniyo^® oivdaae solution, aifi *’■'•* 
**^\"“nLrdneech case vtitb.freeh oxydasejo 
filtrate «« ^ guaiaciim to oyd x the reUun 

remained^ The l/lLn this i, 

peroxydase nvJroKen peroxide is too 6 . j the uiirtsl 

concentration J »PP''“'nT'ynge depends onth«pr,t«- 

the amount ot t> amount of chang nheiiOHRia 

by the similar beh solvents, and, '•/ -ach as sto®!. 

precipitating »g« denaturise lactalb > d* 

compondds and «>noonUa^J^^^iaa ^s tbs ^ 

Roetone, ether, ® af the eniyme. ^ in the cells oj® 

lead to the destructio eniyme prodn'®" , cilbe»‘ 

Xt. It is ®“88®f by the destruction of th« ^ 

Immary glsmd, Imical Pf P^ ttCld can“f 

protein f adsorbed by the latter »n^ ^ 
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jTtio Reaotiona at High Temperatures and Pressures. 
Sir Decompo®**®** Hexane and cyc/oHexane ; laomorisa- 
f VoHexane. Wl*pisib N. Ipatikff and X. Duwoelewitscb 
44^ 2 qa 7 _ 2992 ).— At ordinary prsasures hi<x me and cyeio- 

t.Ki-ntii/h kn tPAM fitkk A\A 


being arcolerated by tbe presence of alumina ; 
^ ' d«eotnpo»e« more readily than ev<johexaue. The gases thereby 
consist of saturated hydrocarbons, hy.lrogen, ethylene, 
lens and probably wobutylone, whilst the liquid iiolymerisation 
^Lt contains a very small proportion of unsaturated hydrocarbons, 
hydfocarbona were obtain^ which reacted with a nitrating mixture 

* e/lh (wrinanganate. . , 

The ta.urse of reaction is quite different under high pressures, 

. a much lower temporaturo. With hexane, at 510®, 

i ucrcase in pressure lakes place so rapidly that an explosion occurs, 
B thal eyc/obexane only was used in these experiments. It was heated 
(ur four hours at 500—^10® in the presence of alumina, at a pressure 
,f 110—130 atmospheres ; no reaction takes place at this temporal nre 
IS the ubseni'e of alumina. After removal of the ethylene hydro- 
nutons fiom the liquid polymerisation product by means of sulphuric 
naJ the remaining liquid was divided into eleven fractions, none of 
•iuch decoloiised permanganate. The first three fractions, 45— 80®, 
teauined polymethylene hydrocarbon-s, among which was methyl ci/vlo- 
fc-nune, but no satuiat^ hydrocarbons. The fractions VI — XI, 
125—380', reacted with a nitrating mixture, and therefore cunlained 
lesune hydrocarbons ; nitro-compounda were also ublained from 
Irsciions VI (125 — 150®) and VII (150 — 170®). The higher frac- 
liocs cen'ain polynuclear hydrocarbons as well as saturated hydro- 


^ decompo^ when passed through an iron tube at 650—700®, 


eubma. 

Meihylcycfcpeutaiie was isolated by refractionation of the first three 
Fr4ctioii.*, and identified by its physical properties and transformation 
irtethe nitru-compound. During its formation from cyclohexane there 
h also the possibility of hexylene being formed, and this compound 
su also ideulifit-d. This isoinorisation of eyefobexane takes place 
M,ly at high pressures and in tbe presence of alumina ; at ordinary 
[resaurta, even at 760®, no methylcyclopeutaiie could bo found in tbe 
pfiducts of decomposition. T. S. P. 


Polymerieation of Eltbylene Hydrocarbons at High Tempera- 
ture* and Pressures. Wladimib N. Ipatikk? {Her,, 1911, 44, 
ISTS — 2987). — both ethylene and isobutylene when heated in an iron 
luleundera pressure of about 70 atmospheres (compare Ab.tr., 1907, 
L 5) undergo rapid polymerisation at 380 — 40U®. The liquid polymerisa- 
la<ii product* thus obtained consist ol mixtures of saturated, ethylenic, 
^d pulymethylene hydrocarbons. The fractions boiling below 100° 
huisist chiefiy of the saturated and ethylene hydrocarbons, whilst the 
'Ot. C. i. 3 u 
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pol;in«tbylaii« eomponods are found idiMj in* the 
inetiooe, the prop^ion being the grenter the bigher^T'^^ 
point. Thie hoide, however, only for fnetuma boiUng bdo.'^ 
above that temperature bydrocar^ns are obtained which ei« 
in hydrogen than the polymeihylene oomponnde. f**W 

The following compounde were identided in the polymBi. 
product obtain^ from ethylene : uopentane, hexane, hepu^’'*'^ 
nonane, amylene, hexylene, nonanaphthene,a-and iS-decanaphtw!*^' 
deca-, (lodeca-, tetradeca- and pentadeca-naphtben^ Ii, 
twbntylene the polymerisation product aleo contained 
carbons which reacted with a nitrating mixture and with noul?* 
permanganate, and were insoluble in s^pburic acid (D I stj^****** 
In the presence of alumina the polymerisation of ethvlei,« 
similar results to those obtained in its absence. ' ‘ 

At atmospheric pressure ethylene does not polymerise, even u (,» 
The ethylene hydrocarbons are probably prodnced by tW aj, 
merisation of ethylene itself, or from the polymethylenes by 6m j 
the ring (compare preceding abstract). The saturated bvdrocuaZ 
are formed either by the hydrogenisation of the closed-chain bvin. 
carbons with fission of the ring, or else by fission of the side ciauni 
from the polymcthylene nucleus. T, S {■ 


Preparation of Sulphuroua Acid Derivatives of Cs- 
saturated Hydrocarbons. BaniecHE AMiLiii- i .Sot* Kysti 
(D.R.-P. 236386).— When the unsaturated hydrocarbons of 
formula CK,:CR‘CU;ORj (where R is hydrogen, alkyl, or .nryl 
are treated with sulphurous acid, they yield colourle.ss euiup 
which when containing a small amount of sulphurous acid are Ino 
soluble in water, but an increase of the amount renders them insJoini 
When )3y-dimuthyl-d°t-butadiene is saturated with sulphur huidi 
in aqueous solution, it stiffens to a colourless substance 
resembling meerschaum ; if shaken for some lime with ext-w* d 
sulphurous acid, an insoluble compound is formed, but if the rhikisf 
is interrupted at the right time and the solution carefully eTs[xirtW. 
a compound of /3y-dimetbylbatadiene with sulphurous acid rejanM 
in long needles. The compound, prepared from isoprece iri 
sulphurous acid, separates in colourless Hakes, F. HI. (I M 


a-Iodo-A^- hexene. Julius von Bbaun and H. Dsttseu i£<r. 
1911, 44, 3062 — 3065). — The magnesium compound of abnau 
A^-hexeue, CHMe;CH"[CHj] 5 'MgBr, obtained by the action i 
magnesium on aSc-tribromohexunc (Brauu and Sobecki, tbi$ x-i, 
i, 413), is converted by the action of iodine into a-iWo-i'-Zi'w 
CHMeiCH‘[CHj]j-CHjI. This is an almost colourless 
b. p. 70 — 76°/33 mm., and combines with trimethylamine in ah-oiiabc 
solution, yielding ^^-heMnyltntmthylammonium iodide, 
m. p. 110°, which is extremely hygroscopic, and at once fonui * 
yellow oil on exposure to air. 

By the exhaustive metbylation of a-pipecoline, Merling {.tloa. 
1891, 1606) obtained a base, C,Hi,-NMej, which forms a meihiod* 
isomeric with the above compound, and, accordingly, must hate w 
constitution OHj:CH‘[CHj]^’NMej. ^ 
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«« OMvltr ^ AbMdute Bthyl Alcohol at 20°. Aiiros 
19H. 44, S881 — 2884). — ^Th# aulhur finds the density 
I ^ j 1 ,,i idonhoL prepared by distillation of 99 8% alcohol 

•* ^lam to be Df 0-78513, which agrees with WinltleV’e value. 
'**^^«!A'?tlistr.. 1905. i, 850), within the error of ex{)eriiuuiit. This 




„ correction in the water^»nt6nt of tho alcohol used by 
, ; gjeasaremenU of the velocity of estentieatioii of organic 
^ "couipate Abstr., 1908, ii, 27, 28, 936). since his previous 
'acre based on Mendelceff’a values for the density of alcohol. 
"'’K^’.erminat'ona of the velocity of esterificatiim of benzoic acid • 
ih hydrogen chloride as catalyst give results in agreement with 
** buined bv Goldschmidt for alcohol distilleil over calcium 
‘twtr. 1907, ii. 852). 

fij water-content of alcohol can bo determined more accurately 
j,Miui»ment of the density than by measurement of tlie velocity 
^ wterincstion, as recommended by Goldschmidt, even when it is leas 
isn O l'h. 


tjae of Liquid Ammonia in Obemical Reactions. 
Ukvloxidea E. CnABtAY {Compt. rtnj., 1911, 153, 819—821. 
-..fflpaa' l>oby, Ab.str., 1903, i, 646 ; Perkin and Pratt, Trans , 1909, 
is. 139 }.— The preparation of the alkyloxides of alkali earth metals 
been realised by bringing about double decomposition betyvoen a 
Bdium alkyloxide and the metallic nitrate in liipiid ammonia 
elution. Thu resulting sodium nitrate, being soluble in the ammonia, 
on be separated from the alkyloxide. A second methcHl consists 
n sllowing an alcohol to act on a solution of calcium in liquid 
uBOonis, when the action follows the' course 2KOH -)-(;a(NHj),«v' 
-r 4NHj + Hj. A number of barium and .strontium 
i.ltloxides have also bwn prepared in this way. W. O. W. 


Catalytic Dehydration of sec.- and tert.-Pinacolyl Alcohols. 
Fuxyois CoUTUBisK {llxtll. Soc. dim., 1911, [tv], 9, 898 — 901). — 
Rhen these alcohols aro dehydrated by 8abatier and Soudurens’ 
n^hod, using the apparatus designed by Bouveault (Abstr., 1908, 
, 117), the secondary alcohol (methyUerf.-butylcarbinol), 
CMej-CHMe-OH, 

pres rise to pinacolin, whilst the tertiary alcohol, dimethyltsopropyl- 
artiiuol, forms /3y-dimethyl-A*-buty!ene with a small amount of 
!j- dunetbyl-i“ buty!ene (compare Henry, Abstr., 1907, i, 374 ; 1909, 
. 79, and Delacre, Abstr., 1906, i, 921 ; 1907, i, 459). Tliose results 
uppoct Delacre’s view that sec.-pinacolyl alcohol is not readily 
temerised, and are in opposition to Henry’s results (loc. cit.), which 
suicate that the haloid esters of this alcohol undergo isomerisation 
rhea heated (Abstr., 1908, i, 881). T. A. H. 

Accessory Products' in the Hydrolysis of (I.) Crude 
rtoacone ; (II.) Pure Pinacone. JIaubice Delacbe (Bull. Soc. 
•hw,, 1911, [iv], Q, 885 — 889, 889 — 898).— A detailed revision of the 
ork done by Couturier (Abstr., 1893, i, 244) and by Richard and 
anglais (Abstr., 1910, i, 462) on the identification of the by-products 
>ra>rd in the preparation of pinacolin from pinacone. 
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From 10-3 kilogram* of raaidiM* from Urn prmntion of 
from crude piuacooe, d'ST? kilogram* of material briliogu 
were obtain^, tbe remainder, after allowing 3-27 kOogiaqu for ^ 
and loM, being divided into eleven fractions boiling betwe,^ 

200“. From the portion b. p. 200—220“, two fractions, b. p. 
and 214-5—218“, were isolated. The first of these appro riil!?^ 
the composition C,H,,0, and gave an oxime, m. p. 161“ 
carbaxone, m. p. 187“. A portion of this fraction boiling u 
the contrary, gave with hydrozylamine two snbstsnces, oT 
60“ and 88 “ respectively. The fraction is therefore a mixtat*, ^ ^ 
is impossible at present to say whether it contains tsophomn, , * 



In the second paper details are given of a still more exlaaa,^ 


fractionation of by-products from the preparation of pinseolitj f 
crude pinacone. No mesityiene could be ^detected, but a subtu^ 
CgHijO, b. p. 210 “ (approx.), giving an oxime, m. p. 75 -^ 
semicarbaxone, m. p. 196“, was obtained ; this may be uophorotw « 
new isomeride of this substance. A similar eiaminatioD of the ts 
products resulting from the preparation of pinacolin from pure pioutsi 
gave analogous results. T. \ 


Autoxidation of Aliphatic Amino- and Polybydroij 
derivativea. II. Wilhelm Tbaubb {Ber., 1911, 44, 3141_3iii 
Compare Abstr., 1910, i, 294). — Cuprammonium oxide and u, 
complex copper salts of aliphatic amino- and hydrozy-compounditn 
autoxidisable. The experiments with the latter have now been ct 4 
with barium hydroxide instead of sodium hydroxide, tbe alkali 
saturated with cupric hydroxide and oxidation effected at abon', t(r 
Under these conditions carbon dioxide is formed in considerit* 
quantity, and oxalic acid appears as well as formic acid. 

Qlycerol is oxidised to the extent of about 20 % to carbon dioiA 
and oxalic acid, CjHgO, -b O, = C,H„0, -b COj + 3H,0, and about SJit 
formic and oxalic acids, CjHjO, -b 05 = CjHjO^ + HjCO,^ -(• 211 , 0 . 

The oxidation of glyceric acid, barium gluconate, glycollic >dl 
glycine, and lactic acid has been studied in like manner. 

E, F. i 


a/ 86 -TTihydroxybutane ; its Convsrsion into Furan D«ii 
stives and Brythritol. Henei Pabiselle (Ann. Chim. Pkyi., I'sil 
[viii], 24, 316 — 410). — This paper gives a detailed, connected nu-oM 
of results already published (Abstr., 1908, i, 496; 1909, 1 , 262,631 
1910, i, 363, 463), adding new data regarding certain of the subsusa 
described, and giving comparisons of allylcarbinol with ailyl alcofen 
and of o^S-trihydroxybutane with a/3y-trihydroxybutane and gljcavl 
Allylcarbinol, D" 0 848, n‘J 1-421, prepared as described *lwJ 
(Abstr., 1909, i, 282), on treatment with phosphorus trihromiii* 1 
hydrogen bromide furnishes some ay-dibromobutane along with • p» 
yield of the corresponding bromide \bromo-^‘‘-hvtylene\ 
CH,:CH-Cri,-CH,Br, 

D» 1-355, D" 1-33, n'p' 1-466, b. p. 97— 99“/760 mm., which on tiwfBS 
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.. ■ liTdroiM* A^-bntitdien*. CH.:CH'CH:CH„ 

into tettibromobuUne, m. p. 11 T— 118® (sea 

® “1? l 

bKMlin* to form yS-8)bromobutyl aceUte, D“ 1‘73, 
h D 1S5°/1* («>®P*w W»(fner, Abstr., 1891, i, 563). 

CH^O-CH,-CH,-Cn:CH,)« h». D« 0-897, 

rtbor of allylcarbinol, CH,:CH-CIVCH,-OMe, D«0-817, 
Pn a * 1-398, b. p- 68 — 69®, was prepared by the artioa of line 
9*®. ' ^L|,ol on yS-dibromobutyl metbyl ether, 1'5158, b. p. 

(compare Leapiaau, Abetr., 1907, i, 580). -yS-Uibromo- 
? I rtheriD® 1-662, U“ 1-6U, n» 1-498. b. p. 98712 mm. 

1910, i, 353), oa treatment with hydrogen bromide 
ir" Mir SWi'bromobutano, D* 1-80, «5 1-507, b. p. 64®/lS mm, 
^6atr., 1895, i, 161). Tho ;i/niiv(ur«(Artn« of 
^ al»hol baa m. p. 70° and ia crystalline ; that of allylcarbinol is a 


’^Xtribromohiitane, D« 2-276, D>* 2-234, 1-574, prepared as 

(Jmbed already (Abstr., 1908, i, 496), when heated with boiling 
or moist silver oxide give* 3-hydroxytel.rnhydrofuran (Abstr., 
i.691), D“ 1-107, D" 1-07, nlJ 1 4478, .MR 21-91 (calc., 21-61), 

1 roloa'rlcts, syrupy liquid, and with potassium acetate solution yields 
prt triacetin of a)J6-trihyJroiybutaue, 1)" 1152, D” 113, »'u 1-436, 
k n 150® 11 mm., or 168°/17 mm., which on hydrolysis by baryta 
the'trihydric alcohol, D« 1-21, 1-18, uf, 147, b. p. 179®/ 

|J nm (compare Wagner, loe. eit.). This yields a triphtnyluretiitvm, 

^ p H 9 15'2“, in colourless needles, and a i tlhyl e(W, D“ 108, 

» .’ 115, b p 1S0®/14 mm., of which the dijtlttnylurel/iane is crystalline, 
tml melt* at 98 — 99®. In the formation of this ether, as in that 
^ the methyl other, some S-hydroxytotrnhydroftiran is formed (Abstr., 
R«>9, i, 691). -yS-Dibromobutyl alcohol, D" 2 02, 1)'^ 1-98, n” 1-548, 
b p. 114®/II mm. (compare Wagner, loc.cit., and Abstr., 1909, i, 282), 
pros a phtnyluretham, m. p. 70 — 71®. a-Bromo-A’-hutylene oxide 

i -ith (1) poiarsium acetate gives the diacetin of o)36-lrihydroxy butane 
M«tr., 1909, i, 691), D» 1-17, U"l-15, < 1-44G, b. p. 161—1637 
mm. ; (2) acetic anhydride and zinc chloride yields a-bromo-yMi- 
'.toryiiUoM, CH,Ao-CHAc-CUj-CH,Br, D«> 144, n'» 1473, b. p. 
10— 14t°/13 — 14 mm., a colourle.s8 liquid, having an odour like 
|l>tt of ethyl acetate, and (3) with potassium acetate furnishes 

|HK»toxy-4'-butylene oxide, V^^OH-CHj-CHj-OAc, B" 1-12, 

k) 1-446, b. p. 189 — 192®,a colourless liquid having an odour recalling 
Ihat of ethyl acetate. a-Ethoxy-A'-botylene oxide, B“ 0-957, D'* 0-934, 
ki M15 (Abstr., 1910, i, 353), is converted by hydrogen chloride into 
kchloro-^hydroxy-S-ethoxybutane. 

i- liutylene-y3oxide, V^*^()H-CHIClt„, precipitates a solution of 

Magnesium chloride in alcohol and water, polymerises readily, is 
a«ly hydrated to form erytbrol, from which natural and racemic 
fythritols may be prepared (compare Abstr., 1910, i, 463), and on 
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trmtmmit with bromioa io eblorofonii gi»«i l. . j 

oxide, V 2 028, «f 1-542. b. p. 9^13— U mai. The 
hydrogen bromide io chloroform give* eyi ^ 

b. p. 148— 1S0“/U mm. Thi* in turn reecrt with pho»ph<»2"N 
bromide at ISCf to give «^y8-tetrabromobutane, m. p. 
crystal lisiog in colourleM needle* (compare Griner, Abetr , Ijjj ^ 
Ciamician and Magnagbi'* form of this aabetanee, m. p 
(Ab«tr., 1886, 521), was not obtained. By the action of brwBiu” 
erythrol [A‘-butylene-y5-diol]. two n)S-dihromoy4dihydroivt,„ ** 
the one crystalline, m. p. 88 — 89'5“, and probably identical 
of Orimaui and Cloez (Abstr., 1890, 730) and the other lujuii** 
formed. ^ A ^ 


Chloro-ethers. VI. Dichloro-a-propyl Ether, ,8^.^ 
ohloro-n-propyl Ether, and Tetracbloro n-propyl Ether. <> 
8BPPB Oddo and Guido Coshano (Gatzetia, 1911, 41, ii, 

Compare Oddo and Mameli, Abstr., 1904, i, 280 ; 1906, i, 134, jij 
and the two following abstracts). — In the present paper the sute*,’ 
continue the study of the above dichloro- and trichloro-ethers, 
ing new decomposition products and condensations, and describe li* 
a tetrachloro-ether. 

In the chlorination of «-propyl ether in diffuse light at 23=, » 
addition to the dichloro-ether, the following substances are pm),^ 
in small quantities; (1) a-monochloropropaldehyde ; (2) a «iih<Ui», 
b. p, 144 — 147®, probably a monoeUoropropyl ether ; (3) the trickias 
ether. When the dichloropropyl ether is treated with sulphuric ug 
at 135—140°, a-ehloropropaldehyde, b. p. 85 — 86°, is obtaictd icw 
pare Brochet, Abstr,, 1896, i, 114). This aldehyde fs)lvarna< 
readily on keeping (although it is stable in a sealed tubci:',kt 
jMlymeride is a white powder, which does not melt, hut is reconnrji 
into the liquid aldehyde at 170—200°. It appears to form a comffflug 
with water, but the hydrate could not be obtained in a crysullai 
state. It also forms an alcoholate with propyl alcohol, but this ^ 
was not isolated. 

When o;3-dichloro-»-propyI ether is boiled with water ami 
product fractionated, a-chl(fropropaldehyde and /S-chloropropsreUi. 
CHMeCl'CH(OPr),, are obtained. The action of propyl alcob J «1» 
results in the formation of the latter substance. 

When ap-diohloro-n-propyl ether is boiled for about one huDW 
hours, n-propyl-^-cfdoropropytene edter, CMeCl.CH'OPr, is olitarsi 
ns a colourless liquid, b. p. 145 -146‘5°. The action of bromicr et 
this unsaturated compound yields fJ-chlcro-ap-JibroTnnpropyl ether, 
CMeClBr-GHBr-OPr, 

which i.s a mobile liquid, b. p. 140— U2°/20 mm. With pyr.hs 
it yields a compmnd, m. p. 216—217°, which gives a ,datmehUrvk 
m. p. also 216 — 217°. 

In view of the above reactions it is shown that the dichloroetwt * 
a/3-dichloro-)i-propyl ether, and this Ls confirmed by its synthe,<i,s fu* 
a-ehloropropaldehyde, propyl alcohol, and hydrogen chloride. 

o0^'-Triohloro-ii-propyl ether is obtained mixed with the 
chloro-ether by chlorinating »-propyl ether or a^ichloro-s por 
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mm. 


, team* bria^JNUK; it h« b. p. 116-18(y»/5-l0 

^ ** ** «-cbIoropro|>aM«hyde ; with 

it f^rti Um nme products »8 th« dichloro- 
^'**"'*** '^lonne »!Uim is removed by silver nitmte, showing thst 
nr a-pontum, end this is confirmed by its behsvionr with 

fcirli vields e oompound of which the platimeUorid* 
rfiSo^r _ to<vo\ •■v.A 


'*’ H^n^rtUls. m. P- 187°) has the composition 
^ (C,Hj)Cl,-C.H.N)^tCl.. 

. gf the tnchlonxtber follows from these reactions, 
, fojTiiation, and from its synthesis from j3-chloroprop- 
H alcohol, and hydrogen chloride. 

AU/wo-n-proryf stAsr obtained in the preparation of the tri- 
colourless, oily liquid, b. p. 157—16275—10 mm. 


ITbe 


L. jrfher is * colourless, ouy uijuiu, u. p. ui — nu /j — lu mm. 

j . and with silver nitrate, it behaves like the mono- 

Ll'^irhloro■ether«. It gives a pyridine compound, of which the 
(C,H,aOCI«,C 5 H.N)„PtCI,. forms orange^eUow 

^,laU. m- P- *8'° 

■ rhl ro ethers. VII. Aldehydio Condensations by means of 
lid^nated Ethers. Giuskpps Oddo and Guii>o Ci)s.\i\so (GaszeUa, 
Si! 41 ii. 246—258 Compare preceding ab.«tract).— Carbamide 
® *,th (iichloroacetaldehyde or its polymoriile in aqueous solution, 

, k„lrnxv-B3 dicUoro«thylearbamidt, vrhich forms crusts of 
:;tfir ‘ryVt^rm. p. 142“ (decomp.). a/S^-Trichloroothyl ether 
pj carbamide in presence of sodium acetate yield the same 
BC'ivnsstion product. 

llv.lraiiuo hydrate reacts with dichloro-acelaldohyde, with its poly- 
and with a/3)3-triohlot oethy 1 ether, giving an amorphous, 
B.i,hdl v*ll<>w powder, which does not melt at 300 ’, 

Srmirarbsiide reacts with the same three ethers, yielding a 
BUi.mre, CjHjOjNs, which is an amorphous, yellowish-white 
ipwiiw. 

t’hetjylhyiiraiine with dichloroacotaldehyde or aiSjS-trichloroethyi 
Ih^^r forms glyoxalosazone, 

Cjibaniide and achloropropaldebyde yield a white, amorphous 
n(i-i 4 iic«, tn, p. 167 — 170“ (decomp.), which is also formed when 
stbsmiile reacts with a/3-dichloro-, oy3)3'-trichloro-, or tetrachloro-n- 
ri pyl ether. 

1 retinue reacts with a-chloropropaldehyde, aiS-dicliloro-, a)3/3’-tri- 
hloro- and tetrachloro n-propyl ether, giving in all cases p-Moro- 
rof'ylidiTiebvmrethaTie, ClIW[eCI*CH(NIt'C 02 Et)j, which forms tufts 
f hng, colourless needles, m. p. 122—123°. 

Iretbaneand/S-chloro-a/S-dibromo-n-propyletheryield^-cAforobromo- 

troyylitUwbimrethane, CMeClBfCH(NH-GO,Et)j, which crystallises 
h small, transparent prisms, m. p. 113 — 115“ The above chloro- 
iotraoelher, when treated with carbamide, gives an aldehydio 
ititi.|<uind crystallising in minute needles, m. p. 183 — 184“. 

! R. V. S. 


i Catalytic Actions of Sulphuric Acid. I. Giussppe Oddo 
b«:saa, 1911, 41, ii, 258 — 267. Compare preceding abstracts). — 
pheo the halogenated ethqra and some related substances are dropped 
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OD eoDcentntednliihariekddata b«gh teinpmtait^ I 

aldebjdes are foamed. 

[With Erieio MjiMili.] — D icbloroacetaldebyda isobtaio^ f | 

of the following enbetances when dropped on coneentrated 
acid at lAO — 145°; a/JyS-tricMoroetbyl ether, dicbloroa,^ 

.1, and ethyl dicblurovinyl ether (conipirt*^^ 


hydrate, dichlnroaretal 

1904, i, 280; Wohl and Roth, AbHtr., 1907, 'i, 170). 

[With Guino CcawASO.] — a-Chloropropaldebyde ia 
action of concentrated sulphnric acid at 136 — 140° on 
eubetancea; o/S diehloro-, apfi '- irichloTO - and tetracblom 


ether, di n-propyl-)S chloropropylider.e ether, and 
propylene ether. 


'-prop.vl.^t^i 




[With Eugenia JIantovani.]— When ethyl acetoacetate j* A 
on eulphuric acid at 155— 165°, keten appears to be fonjitd 
resini6ed by the acid; at the aume time much ethyl acetau ' * 

duced. The decompoaition of ethyl m.alonate with sulphuri, ^ 
200° yields carbon dioxide, ethylene, and ethyl aci-tats' p * 
succinate is not act d on Vjelow 240 — 250°, and is ihej 
hydrolysed, ethyl alcohol and succinic acid being obtained 

K. V s 


Nitrogen and Sulphur Derivatives of Carbon DisuipKu 
XVIII. Chlorotbiocarbonates. Mascel DEtieixs 
c/iiffl., 1911, [iv], 9, 901 — 903. Compare Klason, Ahstr , Is.h; 
—The methyl, ethyl, and propyl esters have be..n 
Klason’e method {loc. cit.) and are described. 

The alcohol (2 mots.) is added gradually to tbiocarl>onyl c'.'rnji 
at atmospheric temperature, and after twelve to twei.ly four i, 
ether is added, and finally water. The oily layer is scparsteii, wmCj 
with water, dried over calcium chloride, and rectified by distill.iij *, 
carbon dioxide. The yield of the methyl and ethyl esters i. 

60% of the theoretical, but is very small in the case of ibe [ct,! 
ester. The esters are pale yellow liquids of pungent ozone liks odciit 
they fume in the air, owing to oxidation and the liberation of sulf l.ai* 
acid ; they are lumin'ous in the dark, the propyl e.ster beii g 
luminous. With amines they react according to tlie equioa 
2RiRjNH + Cl-CS-OR' = R,RjN-CSOR' + RjHjNH,HCi, where 1:, a 
R, may he a hydrogen atom. With secondary amines tbes pi, 
dialkylthiocarbamates (Abetr., 1910, i, 720). 

Mdthyl chlorothiocarbonate, CSCl’OMe, has DJ 1'2975, I1f I ilH 
and b. p. 107 — 108”. Ethyl chlorothiocarbonate has I'J 1 ills, 
D“ ri955, b. p. 127 — 128° (compare Klason, loc. cit.). PrOfylA'n 
Ihiocarhonate, CS'CI'OPr”, b. p. 148 — 161°, reacts with aniline tjl'om 
propyl phenylthiocarbamate (Orndorff and Richmond, Abslr., l.<", 
i, 156), which is best obtained by Roschdest¥en.sky's metbexi (Ai'-lr. 
1909, i, 300). T, A. II 


Some OompouDclB of Orgauic Salts of Bivalent Metals witii 
Ammonia, Pyridine, and Phenylhydraaine. Hehmasx (irf-u 
MANN and Gustav Jagek (^etlAc/i. anory. Chem., 1911, 73, 48- H -- 
For the purpose of investigating the influence of the acid radicle « 
the type of additive compound formed by salts (compare 
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Ah»(*' ^)» ^ AiiiitiT* compounds <rf a number 

•i B*“'v*Ii«nio a fi** baw been prepared. The ammonia com- 
I j«Jw <* Mpiured by diseolving the hydrated salt in 35^ 

first on a water^bath and 
over sodium hydroxide in an atmosphere of 

hse *** * 

eiiprie forttaU, Cu(HCOj)j.3NiI,, forms large, blue 
^--rlnZ^n^edV m. p. 154*. 3 he compound is stable in air, 
if»»* ‘ hv irater. Ammtmin eupric chloroaettaU, 

^Cu(CH,Cl-00,V2NH,,H,0, 

Hue crvstaUine powder, m. p. Idfl'' (Jeeomp.). Ammonw 
■^l^or'oaeLu, Cu(CC!,-QPX5NH,. forms dark bluish violet 
*^i which lose ammonia suddenly, becoming grass green at 94 
fTitst'. 3 After six weeks in air the crystals contain 

inA^oxmia tine /orumts. Zn{HCO,),.2JNH„ forms colourless, 
irf. p. 126^ Ammonta zitie acehiUi, 
oodles, nv. P2^^c,H,0A.6Nn.,5H,0. 

. .vJnnrles* needles. Ammonia eadmtum/orinntt, 

.jroscolonrl cd(UCO,),.3NH,. 311,0, 

trsnsparent crystals, m. p. 70°, and loses Nil, and H,0 in air. 
^«ium acotaU. Cd(C,H,0,),,4NH,, forms transparent 
imp 141°. for^nata, 

I 3NH, 2H,0, is a bright blue, crystalline powder, becoming 
and charring at 360°, three other additive compounds of 
rVlt S i^so obtained, containing 4KH,2H,0. 3NH,.HA 
td “’SH respectively. Ammonia nichd acf-taU, Ni((;.,U,0,).,.2NH,. 
1 s*^n precipitate; a definite compound could not be obtained 
Lm the chloroaceUte. Ammonia nidal tricMuroacetaU, 
Ni(CCl,-CO,).„3NH..3H,0. 

lormi blue crysUls, and becomes green in air, losing 2M1, and 


’*'/^diiM evpric format*, Cu{HCO,V3(lsNH5, forms blue needles, 
m p 103°, and loses pyridine in air. To o ppridiua cupric acelatoa 
.«0hUined, Cu(C,H,0,)p6C5NH, being bright green, and 
Cu(C,H,0,),.6C,NH, 
dark violet. I'yridino eupric chloroaeetatt, 

Cu{CH,Cl-C 05 y,. 2 C,NH 5 , 2 Hj 0 , 

(orms blue crysUls, and a eecond compound is also obtoined. Pyridina 
npric tricUoroacciate, Cu(CCl,-CO,)„4C,NH,.2}I.p, forms sky-blue 
Mcdles. Pyridina zinc formata, Zn(HCO,)2,2CjNH5, loses pyridine 
in air, whilst line acetate yields only unstable products. Pyridina 
admium formata, Cd(HCO,)2,3C5NH,. has m. p. 94°, and loses pyridine 
in sir. Pyridina nickel formata, Ni(HC0j)j.30jN Hj. is a pale green, 
rrystalline powder, which blackens without melting ; pyridina cobalt 
tornwfs, CofHCOjlj.SCjNHj, is pale pink, and is stable in air, but 
liscs pyridine after some months. 

I’hmylhydrazine zinc formate, Zn(HC02)„.2C,,HgNj, is a white solid, 
m, p. 1 Kr°, which rapidly darkens in air. Pkenythydrazina cadmium 
firmat-, Cd(HC0,),,C,H,N,, has m. p. 128°; phmyUtydrazina nickal 
/ornate, Ni(HC0j),,C,H,N„3H,0, a biuish-green, amorphous mass, 
biackehs without melting.ablue product being also obtained, probably con- 
Uioing 2CjHjNj. Phanylhydrazina cobalt formata, Co(HCO,)j,2C|,HjNj, 
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if ft pink *nb»t»B», m. p. 170 — 17S“, whieh <l« r k a i i i in »ir. 
Afdratiiu eoiaU aettau, Co(CiH,0,)„4C,H,H, (oonptre Jieit2' 
Abitr, 1897, i, 561), i« nn»Uble; pKtnylhyira^ 
aalate, Oo(CH,aCO,V3C,H,Np «nd phtn^ydraamt cokUt 

aeatats, Oo(OOI,CO,)r6<-',H,S^ “■ P- P“^ A ^ 

(tiinaurjr of the compound* of thig wrie* i* given. C g [j 

The Hydrates of Potaaaiom Acetate, their Solubiiitj 
Transition Point. Krcji Ab« (if am. Coll. Sei, Buy, A'y.^, 

3, 211— 215).— The golubility curve of pokftgtinm acetate in 
a single break at 41-3°, the stable phase at lower temperatur* 
2KC,H,0^3H,0. and at higher temperature*, 2KC,H,0„1I,0. ^ 

<■'. H. h 


Aliphatic Nitrocompounds, XI. a-Nitroteobutyric Acij 
Wilhelm SMiXKOPr and Aleiandeb Sdpam (Bar., Ijn, 44^ 
2 g 91 — 2897).— o-Nitroifobutyric acid ha* been prepared fej 
following eeries of operation* ; a-HydroBylaminot»obutyrotiitn!^ 
obtained by the addition of hydrogen cyanide to acetorime, 
oxidised with potassium permanganate in sulphuric acid to ante 
Mobutyronitrile (Piloty, Abstr., 1898, i, 616). This ranrim i. 
hydrolysed directly, but on heating with methyl alcohol ud 
hydrochloric acid, it is converted almost quantitatively into tt* 
hydrochloride of nitroisohutyroiminomethyl ether, 
N02-CMe,-C(NH)-0Me,HCl. 

This is decomposed by water into methyl-a'Ditrot«>lMityrs> 
N0,'CMe,-C0,Me, a colourless oil, which with ammonia f,„n» 
a-nitroisobutyramide, and when left for some days with coiiuentr»t<.! 
hydroeblorie acid is slowly hydrolysed to o-nitroi»obutyric acid. 

When the ammonium salt is treated with sodium nitrite u4 
sulphuric acid, carbon dioxide is eliminated and a blue oil formed, 
which solidifies to colourless crystals of propyl i/.-iiitri)l, 
NO-CMej-NO,. 

a-Nitroisobutyric acid differs from nitroacetic and o-nitro|iro|. r[iic 
acid* in not being hygroscopic. On prolonged keeping, it docompm 
to a blue oil mixed with colourless crystals, which melt to a War 
liquid, and nitrous acid is liberated. This is a nitroso-compoiinii. hji 
it has not at present been identified. When fused, a-nitroisobrjiync 
acid liberates carbon dioxide and form.s a colourless oil, viniti 
suddenly decomposes, becoming blue and solidifying to a eolourlis* 
solid. Similar changes are noted on heating in solvents. I’owm.r 
the acid decomposes into «*o.'Usi'nitropropane, this into acetone sni 
nitrosyl, which re-unite to a nitroso-alcohol, NO OMej'OH. 

a-Nitroisobutyronitrile is an oil, b. p. 73712 mm. Mr,lhyU-niim-.<y 
hutyno acid has b. p. 73—74712 mm. a-Nitroxmhutyric and fotffis 
crystals, m. p. 95“; the ammonium, oodium, and phmylky Irazim sal.< 
have been prepared. ' 


Aotion of Hydrogen Chloride and Methyl Alcohol on 
Negatively Substituted NitrUee. Wilhelm S’-mKorr ^ 
Wiatscheslaw Mausowski {Bar., 1911) 44, 2898— * 904 ). 



OKQAMIO CBEMUmtT. 


i. 947 


^ hu «ko*B *» both aromotic and ^iphatio imino- 

^ky 4 r<*bi<>^ »w«'>tadod hy the iwtion of nitrile, alcohol, 
fi ifdn^o ehlM»^ ®eiiuw^ t^tainod triphlaraacetamide from 
(Ab«tr., i, iS8) and uitro^cetamid* from 
(Abetr., 1M9, i, 316), instead of the expected imino- 
atrrt- On the other hand, S^nkopf and Supan (preceding abstract) 
th»s a nitroimbntyrwtale gives the normal imino-methyl ether 
^ pot the amide. The influence of the negative nitro-group appears 
^ |(K 1 when the nitro-gronp le tertiary. ‘ 

iwhariour of a numbu of halogen sufetituted scotonitrilee 
methyl alcohoi and hydrogen chloride has now been 
o,»!igated. Chloro-, brom^ and iodo-acetonitrile give the normal 
29100 vther hydiwhloride ; dibromoacetonitrile yields a mixture of 
jsiioirelber and dibromoacotamido. 

Ibchloifo-, trichloro-, dichloronitro-, and tribromo-scotonitrile all 
,*i4 the corresponding amides, no trace of iminoelher being 

jurswd. 

! The primary nitro-group is as active as two or three chlorine atoms • 
( 1 ,,. Is probably owing to iW reacting in the nci form. ’ 

With tricbloro^tonitrile and dimethylethylcarbinol only the 
pvfi-sp'oding amide was obtained. The imino-etlier could not be 
I.huiiiet on Imiling tribromuacetonitrile with methyl alcohol 
[With ALUxaSDRS 8uvaa.]-«.iV«ro;.V/^<i<r«mi(fi7.was obtained 
jsire in colourless crj-stals, m. p. 39-4ti', from the sodium salt 
iVt.licerms, Abstr., 1902, i, 541). E. F A 


Oxidation of Hoxoio and Heptoic Acida by Dilute Per- 
j aaiiganate Solutions. E. S. PnaciiKVAUKv {J. Hhh. Hm. C/wm 
[ .-or , 1911,43. 1000-1006).-0xidatio,i of n-bexoic acid with K 
1 Drjiral [Wrmangaoate solution in the cold yields butyric, v.-ileric 
and auccinic acids. ’ '* 

rndcr similar conditions, n-beptoic acid gives oxalic, succinic 
po.|.H.mc, butyric, and valeric acids ; further, the action of semi- 
.■arbaiide bydrochloride on that portion of t),e oxid.ition products 
.nirb dissolves readily in ether, water, alcohol, chloroforui, and acetone 
)irM. two isomeric semicarbaxones. C,H„0,N,. one, m. p. 138--140'> 
rmdily soluble, and the other, m. p 17C‘>, slightly soluble. These 
repro-^nt semicarbaxonos of a koto-acid, which must be 

regarded as an intermediate product in the oxidation of n-heptoio 

T. II, P. 


Pheno’!ro'^n‘“° Diglycollio Acid Esters of Phenols and 
henohc Derivatives. 0. F. Boeiiri.\-gkk A- Soiisk (D.li.-P. 236045) — 

tbeacid dichloride 

rti™ found that this 

T^ncyof the acid on gently warming in the 

■lienvi lul pentachlorido and an indifferent base, the 

m Obtained in 90% yield. The o-tohjl ester has 

■' ' F, M. a, M. 
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j^uaioMvyw -«*«*** w«, 

^ ®*”TrVi*<jMK (Bor, Wll. -W, 277J-2778. 

KkoM »d< 5 7J- ! 9 597).— By eok«r>«»«trM> wnjpiTi^^ . 

WUli<»nu», Abfctei }9 • * ferric cWoride to 

th 0 MiutionB tfae »nooaDt ot enolie (ona 

Utnree of “^^toTcoloretion i. produced 

rTu with the «o^ 


mijtnree oi ^imum coloretion u proouceo .«« , ^ 

e.nbe iTJ^th the enol, the c^poudiog 

of ferric chloride f«““ , »(;, ^here K « the enolK 

being BH + FeCl,»^ + Ht. ^ ^ 

StenderdeolutioM of thr containing an equimd*^ 

enolic form u .hloride ; (2) Bolntions of tW irm ^ 

quantity of to which 2 mola of feme chloride 

of the type FeK« J'sPeCl.R). addition, to ni,k( ii,«, 

been added + 1L fi„t type, 3 mola. of hydrochloric i«i, 
identical Jeoholic) of equilibrium mixlme. to ai,^ 

(3) «0>“Vr!i“''cMoride hae tien added, the amonnt ,, 


(3) BOlutions ^uauaiij " - . emonnt ot toe «*,» 

1 mol. of ferric determined by coropariaon with t« 

form preaent hav'Hg bw standard noliiiioa, d 

solutions of »"® unal tor months, the Bolotion, d 

the third kind of en remain ^iteration on keeping, m1» 

types I. and 11. f'*” "f ® ,^tylmethane, for insUnce) decoini».!i» 

(as in the case of dibenzoyhi^ y ^ ^,( d,,,, 

i:rcurs ; hence the o^o he eihyl Wn.d 

salts. In some cases (oy'y' , bloric acid to the iron mils lr.«t. 
Acetate) the addition o^ in other oases (iriWii 

the intensity of colour -barred The etandard so iitions o! m 

^ >■ 

‘^The method >’« wd'^cS 

pKsenrr^r"exl^rimsnt«l d*^»re 

r.5 i- 
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. tolation rf athoxids and feme chiorida in the 

aeeUta. K, y. g. 

, Acid. J- Bobgault and Ciuhlim Cuaiuux (Cok^ 

JTmi 163 , S 80 — * 81 . Compare this vol , i, 835).— UcUrinic 
, , 3 eetical with .-tatorteorfe add, 

CH,-[CHJ„-CO-[CH,],-CO,U, 

v.- it undergo** the Beckmaon transformatiou giving rise to two 
TJU, OH,1CH,1,,-NH-CO-[CHA-CO H and 

Lv-, were not Uolatwl, but t^gaised by the products obtained on 
Lrol.v.i». W. O. W. 


Synthesia of Fomaric and Maleic Acids from the Acetyl- 
ene Di iodidee. Edwabo H. Kxiseb and LsRov Mo.Mastbk (dmer, 
/, 1911,46, 513 — 523). — Keiser (Abstr., 1890,594) has shown 
thill fuiuaric acid can be produced by the action of pottissium cyanide 
jx)ta»»ium hydroxide on solid, acetylene di-iojide. The same author 
ttb*ir, 1899, ii 398) has also obtained a li,|uid form of acetylene 
i, .Millie, which he regarded as the ci$- or maleic form, whilst the solid 
jBOifioand was regarded as the tram- or fumaric isomeride. 

This view ha* now been condrmod, and experiments are described 
•iiich show oonclmively that the solid iodide can bo converted into 
fussaric acid and the liquid isomeride into maleic acid. K. 0. 


Hitrile of Fumaric Acid. Kdwakd H. Kbiskr and J. J. KtissLiiB 
timtr.C/urn. J., 1911,46, 523— 528).— Keiser (Abstr., 1890, 594) and 
K<i»ef and itcMaster (preceding abstract) have shown that fnmaric 
»i.J ntaloic aci.ts can be prepared by treating tlie solid and liquid forme 
of acelyirne di-iodide respectively with ]>otassium cyanide and 
hydroxide. It is evident that in these syntheses the nitriles of the 
acid* must be formed, but they could not be isolated. 

Attempts have therefore been made to prepare the nitriles by beat- 
ing fumaramide and ammonium maloate with phosphoric oxide, 
fumaronitrile has been produced in this way, but maleonilrils could 
not bti obtained. 

l^iuaaratnide is prepared (1) by treating ethyl bromo.succinate with 
dilute ammonia, and (2) by the action of 50% ammonia solution on 
dimethyl fumarate. When an intimate mixture of fumaramide and 
phosphoric oxide is heated on a sand-bath at about 1 20^,/umarOTitlrtfs, 
m, p. 96“, b. p. 186“/760 mm., i» obtaioed a.s a bublioiatti of Blender 
The nitrile has a pleasant, pungent odour, sublimes readily 
even below 100“, and is decomposed by alkali liydroxide with formation 
of alkali cyanide, E, Q, 

Hydrogenation of Crotonaldehyde in Presence of Nickel. 
liwjEa Houbis {BuU, Soc. cAm., 1911, [iv], 9, 922— 925).— On reduc- 
tWB by 3abatier|^d Senderens’ method (Abstr., 1905, i, 33»), croton- 
aldehyde furmehes butyraldehyde and butyl alcohol with a small 
laaoUty of a syrupy substance, b. p. 115—119718 mm., whieh may 
ronUin an octyl alcohol. 
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n~B*Uylid0n*dimMait*, CHft^NH<X)^)^ Bi. p. i3(p ^ 
br ooBdentiDf' bntyraldebyda with nretbMM in {it««e»ai 
chloric acid, erjculluoc in roaettes of oolonrina naedlc> 
pkmylMoearbamaU, NHPh-C8*0*C^H^ m. p. 53“ oLu;^^ 
Bo«cbdc»treiuky’B method (Abatr., 1910, i, 107) or by ^ 

phenylthiocarbimide on n-butyl alcohol in preaance ui’’^ ^ 
hydroxide, crjetallbee in long, colourleas needlee. 


Ethylation of Acetone. EkNST Eeaheb (J/bnoM , i^u 
677 — 686). — By the action of Mdaniide and halogen alkyls ^ ® 
alkyl derieativeH of these are obtained. Haller and Bauet ia****’ 
1909, i, 108) have thus prepared methyl and mixed methvl 
derivatives of acetone. Acetone itself yields only conden*»ii 
ducts, particularly tscpborone, when treated with sodamide id ^ 
bromide. Accordingly, dipropyl ketone was used as ths ft*^'** 
point for the preparation of ethyl derivatives of acetone. In tiiu!!? 
solution no action takes place, but in benzene prolonged boilmjj.uir** 
to cause interaction. About half of the dipropyl ketone U 
unchanged, and the operation has to be repeated several times, 
products are not formed in any quantity, and the ketones are >epins„j 
and purified by fractional distillation. The process is repeated in orbj 
to pass to the more alkylated ketones. 

The ethylacetones described do not mix with water anil hart 
camphor-like odour ; only hexaethylacetone resembles the (twii 
odour of dipropyl ketone. The corresponding alcohols have a stuit 
peppermint-like odour. ^ 

Triethylacetone [y-ethylhcptane-S-one], perhaps already obtained t, 
Geuther and Frolich (Abstr., 1880, 622), has b. p. 174 5— Kyj' 
741 mm. On reduction it yields fri«t/tyli»opropyl alcofiol [y-st/iyi/ej*,,, 
5-ol], which has h. p. 80 — 81“/I0 mm. The oaums obtaiucil by iiMimj 
the ketone with Crismer’s salt formed slender needles, m. p. bij-sj 
rym-Tetraethylacetone [y«-diethylheptane-8-one] has b p 
206 — 207'5°/771 mm, (Herzig and Keisel, Abstr., 1894, i, 74) I; 
does not form an oxime or phenylhydrazone. Ttlraelhyhmjmi^ 
alcohol [yi-diethylheptant-h-ol], obtained on reduction, has b, p, 
99 — 101"/13 mm, ; it reacts with phenylcarbimide, forniiii); li* 
phonylurethano, m. p. 72 — 73°. 

Fentaethylactt(mo[yyi.-lriethylheptanti-one^h»a\>. p. 237'5— l.’3fi 
761 mm.; pontatthylisopropyl alcohol \yytlriethylfioptamh-ol\ im 
b. p. 125 — 127“/18 mm., and forms a phenylwrelha'>i',xa.p.'\—'il 
The mixture of the pbenylurethane with that of the yc ditibd 
heptane-8-ol shows a depression of 18° in the m. p. 

Hoxatthylacelone [yyee-tetroetAylAeptone-S-one] has b. p. 274—275 
759 mm., and crystallises in plates, m. p. 44°. The correspondicf 
hexaeihylisopropyl alcohol \yyii-UtraelhylboptaHe-h^l\ has b. p. 
169 — 161°/18 mm. The phenyiurtihane forms a butter-like sub,‘tacrt. 
which is not characteristic. K F. .4. 


An Intermediate Product of Alcoholic Fermentation. Uisi 
VOS Eolkk and A. Fodoe (Biochom. Beitach., 1911, 36, 401—410),- 
The authors fail to confirm i^yson-Jenssen’s statement tbatdihydroij- 



CWCUNIC OaXHUiTKY. 


I 951 


^ h« ** *" intannadUte prodact of fonMctetion b; 

-^y dwcribe iboir motbod fw prep&ring hexooephoiipiiorio 
^****li«- *i>d tbobr obtoinad with this t'UbsUuice agreo in tb« 

ot Harden and Young. They have found indicationa 
*** "liidition to tba hoxoeedipbosphorio acid, a triosemonophoaphorio 
^ .lao formed (compare Young, Abitr., 1910, i, 13 ; Lebedoff, 
^ “rlsTthi. vol.. i. 8S7). S. B. S. 

rw«mpo8itit>n of Dextrose by Dilute Sulphuric Acid. 
, OsT Th. Bmootkobb {Chtnt. Ztii., 1911,3^ 1125—1126. 

' oare ttet and Witkening, A^tr., 1910, i, 364). — Dextrose is 
bv dilute sulphuric acid under pressure at high tempera- 
chiefly into humin substances, formic acid, and lievulic acid ; for 
about 8% of the dextrose is destroyed by heating a 6% 
*YuUi»D of the sugar with a 2% solution of sulphuric acid for twenty- 
“ hours at IW, whilst 100 grams of dextrose heated with 2% 
^Iphurie acid at 140“ for seven hours yield about 16 grama of formic 
j S ’ crams of Imvulic acid, and 13 grams of humin substances, 

*" ■ W. H. G. 

•phe Behaviour of Invert Sugar in Alkaline Solution in 
Presence of Hydrogen Peroxide. Anotr Joi.i,ks {Biochtm. ZtUtck., 
r.Ol, 36. 3fl9— :'93). — In following the jolariKation changes when 
itrer't sugar is treated with hydrogen i)eruxide in alkaline solu- 
iiuiii'. it is found that the rotation sinks gradually to 0“, then 
i«i.nn's dertrorotatory, the dextrorotation then reaches a maximum, 
,i„l again decreases. The explanation of this result is that Imvulose is 
nKiir readily oxidised than dextrose, and is more rapidly destroyed. 

S, B. S. 


Mirror Image Isomerism with Chromium Compounds. I. 
.\tfsXD WxKXEB {Ber., 1911, 44, 3132—3140), — The author has 
nurceedrd in resolving sails of the 1 ; ‘d-dichlorodicthylenediamine- 
chrouiimu series into their optical isomerides, in accordance with the 
cocflgumtions : 



CT 

/ 


Cl 




•O 


These salts present a case of molecular asymmetry I, similar to that 
observed with the 1 : 2-dinitrodiethylenediaminecobalt salts (this vol., 
i, 836). Owing to the fact that the aqueous solutions of these salts 
are not very stable, readily giving chloro-aquo- and diaquo-salts, 
•heir resolution with silver bromocamphorsulphonate did not afford 
stuch hope of success. It was found, however, that when d-ammonium 
a bromocamphorsulphonate was added to a freshly-prepared saturated 
•dution of 1 ; 24ichlorodiethylenediaminechromic chloride, violet cry- 
stals of ^diMorodUthtiUmdiamintcliromu: i-a-bromocamphortulphonaie 
were deposited after a short time in a pure condition. From the 
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inotW liquor, Aoy rAcemAta could then be prcdpitAtoil eefcti 
and then, on tbe addition of potattdnm plAtinucblMiife, the 
obtained aa the platinochloride, from which the nitrau^^^ 
prepared by decompoeition with silver nitrate, fimflar ' 

obtained with i-ammonium a bromocamphurmlphonate, 
dietkyhnediamintchromie I- a-bromoeampkortiJfikonait Wiaj ^ 
deposited. ^ 

It is noteworthy that the l-dichloro^its and d-brounaniiL. 
Bulphonio acid, and the d-dichloro-aalts and i-brommLmptor.uU^ 
acid, give the least soluble salts, which is the oppUte to whlTZ 
observed with the cobalt salts. ' 

The active salts are not different in colour from the • 

the active chlorides and dithionates are more soluble tiua’ >4, 
corresponding racemates. 

The optical rotation ohserved are as follows (I) : 

I. II. 


Broniiile ... 


[•I 

[M]. 

t«]“ 

- 140“ 

-4151' 

- 1S2* 

tUO 

+ 415 1 

+ 184 

-130 

-4:9-9 

-178 

+ 124 

+ 400-5 

+ 108 

-120 

-36« 

-164 

+ 122 

+ 372 

+ 164 


They are much lees than tbo.se of the corresponding dichi.,,, 
dietbylenediaminecobalt salts (II.) (details are to be given Uu-r), 
Racemiiation takes place rapidly in aqueous solution, being com|l,<, 
at 0’ after three hours in a 0 5% solution ; in hydrochloric acid »;> 
tion the velocity of raceinisation is much slower, and at tbe tame ua» 
the rotation of the chloride is much diminished. 

Hacemic 1 : 2.diohlorodiethylenediamiDechromic chloride, [CljCteD.'f!, 
is best prepared as follows : Potassium chromium oxalate, 
[Cr(C.O,),]K„ 

is heated with a 10% solution of ethylenediamine until a red «h 
begins to deposit from the dark violet solution. After cooling, ti* 
salt, which has the formula [rjO^Cr eD5}[(C,0,),Cr en], is colWvel 
well washed with told water, rubbed into a paste with concei.Uilrl 
hydrochloric acid, and kept until a portion when dried on a porom pUie 
leaves a yellow residue of oxaletodiethylenediaminechromic chlotd*.. 
[CjO.Cr enj]CI. This is collected and carefully heated with codwc 
trated hydrochloric acid until solution is complete. The cherry rel 
solution so obtained is put into a crystallising dish, and alcohol subW 
gradually, with vigorous stirring, nntil a violet salt begins to Jepe«t 
On keeping, a thick, violet paste of the required racemate i.s fonnci. 
which is well washed with alcohol and ether to remove oxalic aciJ.ssd 
may then be used for the resolution. 

\-Dicld</rodittliyI«ned%aminec/trom'Ui d-bromocampltorsu!pho«alt, 

> [OljCr en,]30,-C,„Hj,0Br, 

forms small, shining, violet crystals, and has (aj = l .’o 

-1 93-05'’. The corresponding d-l-»oft baa [a]„ = +o'i , ana 
» +176-9°. The solutions rapidly undergo racemisation 

nctivel: 2-dic/iloroditlhyliin«diamiMc!ir(miccldotides,[(j\,Ci‘:'‘'iP<»i ' 
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.1 ^ taWBOCMiif^ionulphoiuites by treataient with 

"* **'*^^fdroebl<»ie ; they form bduiII, violet needlee. The 
‘^***^ Crw.JB't ’'•** preperad from the chlorides end hydro- 
IV und eryetelli** in small, reddish-violet needles. The 
were obtained from the chlorides and nitric 

T.ap. 

CO Cryatallograpbio Examination of the Platini- 
Platinibromidee, Stannichlorides, and Stonni- 


■ of Quaternary Ammonium Bases. A. Ri*s {Z»itx\. 

ISnT^i 513 — 617 ). — The quuternary ammonium bases, 
r_w ^ 'j;; the groups 

NMejOX. 


1 / 

hich 'have been examined, are those containing the groups 
NMe,Pf. NMe.Pr*, NMe,Kt.. NMeKt,, — " " 

lu ‘■.'•tl l‘r« NMeltPi-.NKt^ NMe,-CH,-UH.MeKt, 
NMe,-ClVClC,P.o, 

... i, p,* NMe,Pr*i. NEt,Pr*, NMeEtPi-^, N.MePr*. NEl.Pfj, 

; > r II ’ NEvCH.Pr^ NMeEtPr-CH.,P.^ NElf'rV NPr%. 
■liVdl'pr", NMe(CH.Pr^),. NEt(CH,Pr^),. NPi»(CH5pr^),. and 
' 'li Pt 4 crystallographic properties of the platini-chlorides 

I i.iumiies, and stanni-chlorides and -bromides of these bases are 
bcl their m. p-’s or points of decomposition are stated ; in many 
ibe densities of the several modifications of any one salt have 

nn determined by the floating method in acetylene lotrabromide 
tJ ioiuene, and the transition temperatures of the modifications have 
kt .iMs rtained. 

11 detailed comparison of the preceding physical constants, the 
„ib(ii .-talos the following generalisations : 

I I Thom, p.’s decrease, and the transition temperatures (of the 
ricral modifications) increase, as the molecular weights of the tetra- 
IkvlamnioDuim platinichlorides iucrease. 

lii III the case of two isomeric salts, the one containing ono or more 
KaikrI groujw has a lower m. p. .anil a higher transition temperature 
!ur rorresiKinding modifications) than that conlaiiiing normal alkyl 


r.'Ops. 

( 3 ) The temperatures, at which the corresponding point systems 
I two or more isomeric and metameric salts undergo transition into 
he more highly symmetric analogous point systems, are higher the 
>M IS the symmetry of the molecule correspoudiug with the point 
y,ieai. 

it) The regiun of stability of the different modifications is dependent 
n the molecular weight and the symmetry of the molecule. 

f'jiperiments on the morphotropic relations of tlie salts with regard 
0 their topic axis show that the platiuicbloride, platiuibromide, and 
Unnichloride of a given tetra-alkylammonium base form isomorpbous 
■inures in all proportions. 

.tn outstanding feature of the author's experiments is the regular 
hiltiiig at high temperatures of the region of stability of the poly- 
torphous modifications of members of homologous series. The paper 
cocludes with a discussion of the question wliether tliis regularity is 
haracterUtic of all salts of members of the families in the periodic 
able A consideration of the transition temperatures of the modifi- 

VOL. c. 1. 3 X 



i. 054 


AKtraACTS or ohimical PArn& 


cAtioM of Uie nib«t«s of tb« alkolt metAla, ^ ^ 

of tile earboDAtee of the mA^oeeiam-bwiam groap 
iodicAte^ that the An*wer to the qaestion2,w in the 

C.S 

Methylated Polypeptidea Betaine of Diglycyi^, 

Emil Abdcbbaldeit and Kael Kautzecb ( Zeitteh . 

76, 19—29. Compere Ihi* toI., i, 628). — 
OH-NMe,-CH,-CO-NH-CH,-CO-NH-CHj-CO,H or 
N ij^^’tJ'CH j'N Me, 

obtained from cbloroacetylglycylglycineand trimethylamine i, 
in the form of the plalinieilcride, which forms orange-yellow lYrT”**^ 
crystals, m. p. 181^' (corr., decomp.). ’ 

The ttkyl ester, prepared by decomposition of the pUtinichlorirfe 
hydrogen sulphide and treatment of the hydrogen chloride of 
with ethyl alcohol and hydrogen chloride, yields a platinirJ,i^ 
crystallising in slender, lustrous, bright orange-yellow plst««**y ’ 
platinichloride of the conesponding mtthyl ester, prepared intb* * 
way, crystallises in six-sided prisms, m. p. 180“ Analysis 
be partly hydrolytically decomposed. When prepared by dissoUisj'tk 
platinichloride of the base in methyl alcohol and saturating ^ 
hydrogen chloride, it was obtained in yellow needles n' ’ 
216‘0 — 216'5” (corr., deconip.). ’ ^ 

Trimethyidiglycylglycine when hydrolysed with boiling conccMni^ 
hydrochloric acid for fifteen hours gives betaine hydrochlorid* m 
glycine hydrochloride, the resolution being complete, Triitrtbi' 
df-leucylglycine when boiled for two hours with fuming liydrixbuj 
acid is recovered almost unchanged. 

Hydrolysis leading to the formation of betaine took plstr ^ 
attempting to methylate chloroacetylalanine with trimetbylamitie, u, 
a similar behaviour was shown by chloroscetyl f-tyrosiiie. i!et»:a 
was obtained fuither on attempting to methylate glycylglycim. »;u 
methyl iodide. When attempting to methylate polypeptide! wri 
methyl iodide and potassium hydroxide, products coniaiidng itdi» 
and potassium weie usually obtained; these probably teprtws; 
potassium iodide additive products. K. K S. 


Preparation of lodo-fatty Acid Compounds and thar 
Behaviour in the Animal. Emil Abdebhaldkn and Faii. llisai 
[and M. Guogkbheih] (i^sttscA. phyeiol. CAew., 1911, 76, 3? it - 
lodoeuitlylglyciM, CHjI-CO-HH'CHj’COjH, prepared by the re»c:;a 
of glycine with iodoacetyl chloride in A-sodium hydroxide, sinten u 
130°, and begins to melt at 142°, m. p. 160°, decomp. 165°, 

i\-a-IodofTopi<my!glycine, CH MeI'CO’HH'CH,'CO,H, from chnM 
and a-iodopropionyl chloride, sinters and begins to melt at 60 , o f 
80°, decomp. 136°. The ethyl ester crystallises in needles, vtn* 
sinter at 46°, m. p. 60°, and give up iodine at 226°. i\-a-Iotloyrct!>Kiif>- 
dl-oAiriins, CHMel-CO-NH-CHMe-COjH, orystallisea in needle!, 
sinter at 166°, m. p. 180 — 190°, decomp. 194°. The ethyl ester fof® 
yellow needles, which sinter at 50°, m. p. 62 — 60°, decomp. 234 viu 
Uberation of iodine. 
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brown Uh-r«(l 
(jeid. With 


d<l^ C..H„I-CO01, 

• ■ ‘ ’ - could not 


airl chloriJe. could not t 
Molehenj^lyci 


b« 

'.ne 


erf ihiooji chuttids on ai-iodooi&toio i&cia. oun 
C„H„VOO-NH-CH,-a>,H, i« obUined. 
j^uji, eolourloM product nintars «t 52'’, m. p, 57'. Tl>o 
uctfp j,y interaction of the chloride with glycine ester, 

'Smw u>. P- 82''" sintering at 70°. 

, “■ 5*“ “■ ^ e*”- >>as [ajif -4 9°. 

ill «^nding ester *“ only obtained as a syrup. 

<1^ «/«/u«W^«»o^o<pro»»i««, 

C,;H„I,-_W-NH-CH(CH,-C,H,l,-OH)-CO,n, 

from indultohenic acid and 
distilled. It couples readily with 
is an amorphous, faintly yellow- 
1 fatty m»»» ! it sinters at 50“ m. p. 70“ decorap. 170 — 180“. 
'1^iri’di i<;dobra6sidate (lipoiodin). C,H„-CHI-CHl-t'„H„-CO,Kt, 
!»r« «t 32^ ®- P- ^8“ decomp. 220 — 23(1“ lilieraling iodine. 

The physiological experiments indicate that iodine administered as 
1 1 Joelaidic scid is slowly but completely e.xcreted. The iodine of di- 
Jo^dylglycine was in ten days only 60% excreted. The resorption 
lu nimplete, but in the case of tbe| ethyl ester it was less complete. 
Dutl of the iodine is in the fseces; in some exjeriments none was 
snriit in the urine. 

Ih ioiio-l tyrosine and di-iodoelaidyl-/ tyrosine are badly resorbed ; 
ttrl di iodobrassidate is better resorbed. E. F. A. 

1 Aminobutyrio Acid. Emil Abdesiialukn {kitsch. pAysiol., 
li'll, 74, 509—510). — Polemical. Koelker (this vol., i, 773) 
las not mentioned that Abdei balden, Chang, nnd Wurm (this vol., 
52 A| hare previously studied the behaviour of i/f-a umiiiobutyric 
rid towards yea.st. E. S'. A. 


Alkylation of Commercial Cyanamide Salts. Wilhelm 
faitai and Alvred Eegelhabdt (/Jer., 1911, 44, 3149—3152. 
Janpare Traube and Wedelstaedt, Abstr., 1900, i, 389). — The rela- 
jrely pure disodium cyanamide, and likewise the crude commercial 
lairium cyanamide, react very readily with halogen alkyl and with 
lialLyl sulphate in presence ol water or alcohol, forming disubstituted 
hinamides. These are converted into secondary amines without 
StUultr, and it is easy to separate the ammonia formed at the same 
tme. This aBords a very convenient method of preparing secondary 
bunts in quantity. Dimethyl-, diethyl-, di isoamyl-, and dibenzyl 
yanamide have bmn prepared in the manner described: from calcium 
yanamide and methyl sulphate, 70 — 80% of the theoretical quantity 
■ liimethylamine is obtained. Dimethylcyanamide has b. p. 163'5° 
piT.); ditihylcyanamide, b. p. 78"/16 mm. ; di-hoamylcyanamide, b. p. 
B4' U mm.; dibemyUyanafiiidt forms transparent, rhombic plates, 
y p 63'5“ (corr.). E. F. A. 

, Acylation and Alkylation of Cyanamide. Otto Diels and 
[lcBau> Gollmann 1911, 44, 3158—3165). — Cyanamide can 

3 a: 2 
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be Myleted with ethyl ehlorocarboxyUta by the 8cbott«K 
method without difficulty, ethyl cyanimiDodiatrbozyUte, 
NC-N(CO,Et)p 

being formed. With phoephoric oxide, the formxtioo t>( 
cyenate [carbimidonitrile] wa* expected; actually 
eyanate [ethyl caibimidecarboxylate], CO^N'COjEt, i, j' 
identical with the eubetance prepared by Diela and Wolf 
1906, i, 237) by the action of phosphoric oxide on ethyl t.Ij, 
tricarboxylate. 

Ammonia converts the diacylated cyanamide into the rrv.. n 
ammonium salt of the monoacyl compound, NC'N(NH,)-(jij k.' 
acids form ethyl alloplianate ; concentrated acids cause the ad.ljtK**d 
water and the formation of ethyl ojecarbamidedicarboxyUte 
NHj-CO-N(CO,Et)r 

By the interaction of methyl sulphate and cyanamiiie, the 
methylcyanamide initially formed is polymerised to is'jini««*yi 

mdamine, Nll<^|jJ^/J{“|.^.|{>C‘:NMe, but dimelhyl(yansu,:r ^ 

very readily obtained in this manner. It is easily coiiverteii itii 
dimethylcarbamide. 

Ethyl cyanoiminodicarboxylate, NC'N(COjEt)j, forii;. 
lustrous, silky prisms, with a burning taste, m. p. 3;j (l;^.., 
Abstr., 1878, 214). 

Mtlhyl cyancimincdicaTbexylale, KC'N(C02Me)j, crystaiii.w ^ 
lustrous, octahedra, m. p. 96 — 97°. 

Ethyl carbimidecai boxy late (Diels and W olf , loc, eit.) is a trai:.t«r,t.i, 
mobile liquid, b. p. 115 — 116°/781 mm. 

Mtlhyl earbimidecarboxylalt, COlN’CO.^Me, is a traiisparect, 
liquid of intensely biting odour, b. p. 97 — 98°; it decomposes on keepy 
to a colourless, crystalline componud, piobably a poly meride. 

Mtlhyl phenylallophanute, EHPlrCO'NH'C'OjMe, pie;iarid ly 
interattion of methyl carbaniidecarboxylate with aniline, 
in long needles, m. p. 143 — 144°. 

The ammojiium salt of tlhyl cyaniminoearboxylult, 
CN-N(NH,)-C02Et, 

forms lustrous, compact, octahedral crystals, m. p. 107 — Ids . 

JCthyl Ai-carbamidtdicarboxylalt, NHj’C 0 ’N(C 02 Et),., crysUilli « ; 
lustrous prisms, m. p. 86 — n7°, of faintly sweet taste. The i 
spending mtlhyl ester sepal ates in slender, colourless iieeiilts, i; ; 


137 -138° (decomp.). 

Dimethylcyanamide li.as b. p. 52°/ 14 mm. 

t^-Divulhylcarbamidr, NHj'CO'NJIej, forms large, compact, h.^.c. j 
prisms, m. p. 181 — 182° ; it tastes sweet. 1- b .t 


Synthesis of S-Guanidinovaleric Acid. Dankwabt Ai kessi^i 
R. Engelanu, and FaiEDRiCH Kutscher {Ztitseh. Biol., l.'ll.ii 
179—182). — 3-Aminovhlerio acid and cyanamide were -set a-M' ' 
concentrated aqueous solution for some weeks, when a 
crust of b-gvanidonovaltric acid, CO^‘[CH 2 ]^‘NH'C(MI. 
separated. This forms short, stunted, hard crystals, m. p. 26a 
after previously becoming brown and sintering. When ev.ai»rat“ 
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tratod hydroehloria »cid, the tUorid* is obtained in long, 
"**' m. P. 1^® — 171°. The mtnMtruU foras broad. 
j 4 too* »<*“ 130—122°. The fhUinickloridt is very soluble 


Kromoua fAoid and] Amidea. f>riKSNB Bpisuissu (Compt. 

Frini,ois, Abstr., 1909, i, 13, 
I iltenotion of the preparation of certain bromo-amidea by 
of hmbromous acid on the amides. 

(ormamWe, H'CXl'NHBr, is best prepared by the action of 
liroino elution of formamide in ethyl acetate in presence of 
laaioso jhus obtainetl in crystals. •" s'7__aoo/' 


jflVillOS 

oside. 


nerivative of Oarbamido, Oblorocarbamida. Auausra 
■ ** and A DmBCr (Coaipt. rtnd., 1911, 153, 681 — 683. Compare 
av Trans., 1909, 95, 461). — Carbamide absorb.s chlorine at 
“'^rtaiiii; a miilure of monochlorocarb.amida and carbamide hydro- 
t'lori le The former may be isolated in a stale of purity by adding 
IriTaiide (60 grams) to water (13 grams), cooling in ice, and (siaaing 
] ones un'il weight increases by 32 grams. The clear liquid is 

1 ,J in oK'thyl chlorido for thirty minutes, the chlorocarbamide 
”^re<l in a vacuum, and washed with a previously prepared solution 
if the same substance. 

.'Wrecarfamiids, NH,-CO-NHCl, Occurs in crysUls, m. p. 71° 
.(«oiuis|. It is soluble in five parts of water at the ordinary 
cousTsture, giving a neutral solution which slowly loses nitrogen, 
i! !!ie same' time becoming acid and forming biuret. The substance 
«hav«s bjwards saturated organic compounds ns a chlorinating or as 
,n oiidising agent, or sometimes as hypoclilorous acid, forming 
niJilive lomfiounds. With uosaturated substances, it effects addition 
,1 |,y|xsl)lorou8 acid or of chlorocarbamide, but .sometimes brings 
iisjut oxidation. The reactions are progressive, and their course can 
t* followed by titration. W. 0. W. 

EUiyl Asodicarboxylate. Otio Dieu and Paul Pbitzsuhk {Ber 
I’ji I, 44, 3018— 3u27). — Ethyl azodicarboxylate reacts normally with 
puendiue in cold petroleum, yielding the dipiperiJidt, 
N,[CO-C,NH,„]„ 

D, |,. 1,34 — 135“ (decomp.), golden-yellow prisms, but forms with 
indlne sn additive compound, CjjHjjO^Nj, lu. p. 138“, of unknown 
Mnsi iiution, although probably it is a hydrazine derivative, since it 
[ry.u)li.se.s in colourless plates and prisms, .A similar colourless 
fsopvun'f, m. p. 75—76°, is obtained with dimethyl- 

si.iijne, 

.tiling a,s a mild oxidising agent in conscijiience of its tendency to 
Jiciil ethyl hydmzinedicarboxylate, ethyl azotlicarboxylate very 
fiisiollily csjtiverts quiiiol into p-benzoquinone. 

Ueacling in methyl-alcoholic solution at 0", hydrazine hydrate and 
methyl chlorocarbonate yield hydrazine hydrochloride and methyl 
hidraiiiuenrboxylate hydrochloride, C02Me’NH’2«Hj,HCl, m. p. 1CU°. 
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TJw ban, C,H.O^„ m. p. 6S®, b. l08®/ia mm, eotoorleM 
> fkiot, atkaliot reaetion, u volatil* with ■team, rieldt ^ 
derivative, 00, Ma-NH'NrCHPh, m. p. 146°, and with anoeZJ^*^ 
turn cyanate at 0°, the Memicaricuide, 00,Me*NH"NH'(X)-Sjj^"*** 
169 — 170“, and reacte with methyl chlorocarbonate in ether 
in«tAy{Aydr<»t>Mdi<;ar&ax:y/ai<,C02Me'NH‘NH‘C0,Me, m p. ij| j ^ 
enter, which in very ntable and results the attack of strouff 
bases, is also formed by the action of warm i^oeoas potassium hv 4 ** 
on methyl hydraiinecarboxylatobydrochloride. Mtihyl aivUt-tk^^ 
N,[CO,Me J,, b. p. OB’/aS mm., is prepared by the action 
nitric acid on methyl hydrazinedicarboiylate in nitric acid, 1 ) 

0 “, and behaves like the ethyl ester. ’ t; ,i* 

Dehydrogenation by Catalysle. Nicoisi D, Zelisssj tp 
1911, 44, 3121-3125; J. Rut,. Phy». Chtm. ,yoc., 1^15 *' 
1220 — 1222). — Heated palladium black, prepared by rfyiucia,, »» 
monium palladochloiide by means of formic acid in preset, j 
alkali, serves as an excellent catalyst for the dehydrogenation of cm. 
hexane and methylcjcfohexaue, which lose all the six hydrogen itc* 
of the ring and yield hydrogen and hensene or toluene, with no 
of the tetrahydro- or dihydro-derivative of the aromatic hydrouricst 
This action commences at about 170°, and proceeds very rapidir ,, 
200—300°. 

At lower temperatures, the reverse change occurs, pawaj, 
hydrogen and benzene over the freshly-prepared pallsdium tlvi 
heated at 100 — 1 10 ° resulting in the hydrogenation of the heou!,. 
Under these conditions, the temperature of equilibrium is about ;ie 
since, above this temperature, in spite of the presence of ttttu j 
hydrogen, dehydrogenation occurs. 

The catalytic decomposition of c^cfohexane hydrocarbons under ;i« 
inSuence of palladium seems to be specific, as neither hexanr, mt 
cyofopentane, nor methylcyefopentane undergoes similar dehydrofw 
atioD, at any rate below 300°. This reaction hence serves to dietiuguii 
between five- and six-carbon atom rings. T. II. 1'. 


Selective Catalysis: A New Tetrahydrobensene [evti. 
Hexene]. Nicolai D. Zelinsky (J. Rum. Rhys. Clum. Soc., ISil, 
43, 1222 — 1224). — Dehydrogenation of cyc/ohexene (prepared h; ik 
action of oxalic acid on cycfobexanol) under the infiuence of palUdisa 
proceeds more energetically than that of cyclohexane (comp.irr 
ceding abstract), the products being hydrogen and benzene. Tti 
eydohexene employed in this experiment showed a continuous ab-in- 
tion spectrum, whilst another preparation, obtained by the actioo d 
quinoline on i^ocyefohexane, was found to exhibit more or less insitd 
selective absorption. The latter cyclohexene only underwent [artai 
dehydrogenation in presence of palladium, the benzene formed l*i« 
mixed with a new eyclobexene, CjH^j, b. p. 77'5 — 76'" (corr.l, 1? 

0 - 8005, vf 1-4416, the increment of the molecular refraction ho:q 

1 - 58 ; it has a fatty, oromatic odour, and is a saturated hydrocar^ 
as it reacts with neither permanganate nor bromine. T. H- r- 
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<rf 0i»tof»tad Oyolio Hydrocarbons. OsH,^ 
^ y L SeoWA {J. Suu. Pkyt. Chtm. Soo., 1911, 43, 
iwA— ewtoHexyUcetylene, C,H.,-C!CH, best preparad by 
ef and Boat {Ab«tr., 1909, i, 899), h« DJ 0-8603, 

^ sB^tow ^ i*459X 

OH,'.C:C,H„, obtained on heating \yeto- 
with alooholie pota**ium hydroxide for ten hours at 
^T‘T/ bquid. b. p. 138-141“. 0-8682, Df 0-8508, n„ 1-4836, 

j *h«> heated with eodium in a sealed tube, gives the eodium 
^Vltive of eyofoherylacetylene (Darzens and Rost, loe. eU.). 
TwA>-oycl<U«n»«.CH,;CH-C<^”!:J2^>Clt.^ pre,.a™d by 
rtrf/oheiTlidene-ethylene with benzoic acid in a sealed tube for 
t 170^- “ ‘ P- n;;0 8862, 0“ 0-8701, 

» 1 ‘iWO, and, although it contains a conjugated linking, shows no 
'"■ictf exaltation (compare Auwers and Kisenlohr, Ahstr., 1010, ii, 

; ,t does not react with sodium. T. H. P. 

Polymeriaation of Diethylene Hydrocarbons. Ill, DivlnyL 
V- LKBsnKFf and (Mile.) N. A. SKAVso.ssK.tJx (J /fust. Phyt. 
Ww. Soe., 1911,43 1124 — 1131). — ^This paper is largely a repetition 
.f one slridy published (this vol., i, 26). 

t Ktbeo!dey«fo-A'-heieno {loc. ett) gives with bromine 1-a^^ft 
,r««e(lAy/-3 ; i dibroinoejc\ohexane, 

CHBr<^[J>^5H’>eH-CHI5r-Clf,Hr, 

„ i-, 9 'j 70-5“ When o.xidised with Mrmaiiganate it yields 

ioirboxyadipic acid (butaue-ajSS-tricarboxylic acidl, m. p. Ill — 113“ 
..utipare (iuthieit and Engelmann, Abstr., 1902, i, 742 ; Iveuchs and 
ti,i,/is, Abstr, 1909, i, 361). 

The polymeride obtained, together with the above dimeride, on 
iialing divinvl, yields an oionide {loc. cil.) identical with that given 
i,y dicycfoocladiene (compare Harries, Abstr., 1908, i, 254). The 
Wliision is hence drawn that the polymeride has the structure 

ch.-ch:ch-ch,\ ... , ■ , , f 

i ' ■ .. J..,") , uud IS do-polymensed by the action ot ozone. 

T. H. P. 


Benrene Problem. Ernst Mohr {Ber., 1911, 44, 2971). — Pauly 
hi* recently suggested (this vol., i, 986) that the existence of the 
sromstic hydrocarbon, C„Hj, decides for the centric formula for 
lieiiieue in place of the Kekul4 formula. It is doubtful, however, 
whether this criterion can be accepted, since the hydrocarbon, C,,H,, 
dws not conform with the law of even numbers of atoms, and is there- 
fare analogous to triphenylmethyl and the radicle of diphenyl 
nitrogen, NPh,, rather than with benzene, naphthalene, and anthracene. 

T. A. H. 

A New Hypotbeeis on Benzene. AnIbal Chacon (Pamphlet, 
pp 43).— See this vol., ii, 1080. 
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[Orientation in the Bennene Muolens.] Jm.ii-8 n,. 
{Ber., 1911, 44, 3179— 3180).— A renewad efaum i„ 

HoIlemAD {cmnpare Ab«tr., 1910, i, 826 ; also Hon!™!.’ *'• 
Calsnd, this vol., i, 849). H 


Oxidation of Amino aoids by AHoxan, leatin, acdtiu. 
qninone. Wilhslm Tbaub* (Ber., 1911, 44, 3145— 
first shown by Strecker that alloxan oxidises aliphatic 
the aldehyde of the next lower carbon series with ** 

crabon dioxide and ammonia. Hurtley and Wootton (Trata 
00, 288) have shown that dimetbylallozan behaves siatiUr<' 
is now found that alloxan likewise oxidises anilinoaaaie iLt 
benzaldebyde and carbon dioxide, the solution becoming tej 'r* 
amount of benzaldebyde produced was determined quuntltii,r,i 
means of the phenylhydrazone. ^7 

Besides alloxan, isatin, p-benzoquinone and tolnquinone are 
to oxidise the amino-acid to aldehyde, whereas naphtliaquieoj,, 
anthraquinone, parabanic acid, and chloroanil are without arj*** 
Fatty aromatic amines, for example, benzylamine, are in like 
oxidised to aldehydes by alloxan and isatin, but p-benztsiiiir,,]^'^ 
without effect. Purely fatty amines, for example, i»oamyUii,il . 
not oxidised by alloxan. p p 


Acenaphthene. II. Fbanz Sachs and Gerhakdt Motttus 
(Ber., 1911,44,2852 — 2862. Compare Abstr., ISlti, i, T’Ci.-Tij, 
importance recently acquired by acenaphthene for technical prirrcM, 
renders desirable an extension of the accurate knowledge of it* 
tution products. 4-Acetylaminoacenaphthene in glacial acetic »c..i ,i 
0° is converted by concentrated nitric acid into i-nitro Z aettiilmmK 
aceuaphihetie, KHAcCjjHj-NOj, m. p. 253°, yellow needles, in vLtj 
the ortho-relation of the substituents is proved by the fact tint ti^ 
compound in aqueous alcohol is reduced by sodium hyposulphite te 

the iminomole, Cj 2 H 8 <^jj^J>CMe (nitrate, m. p 

320°; plaliniclJoride, 2C,,H,jNj,H3PtCl„ ; cUoride, 
and also by the fact that the 2-mtro-3-a)?itnoac<iwip/d/ieii', u p 
222 — 224°, red prisms, obtained by its hydrolysis by .alcolml i-i 
concentrated hydrochloric acid, is reduced by stannous chloritlc uA 
hydrochloric acid to 1 ■. S acenaphlhylenediamine, m. p. I IM -It;, 
almost colourless needles, which condenses with phenanthraijiiimits, 

and with diacetyl to form the atinee, 0 , 3 Hg<[^^C„Hg, ni. p. '.'i'S . 

yellow needles, and “• P- re.spcclively. 

2-Nitro-3-acetylaminoacenaphthen8 is converted by boiling slcoh-nif 
sodium hyiiroxide into the sodium s.alt of 2-nitro-3-hydroiucf 
naphthene, 0 Na'Cj 2 H,,-N 0 . 3 ,H. 30 , dark red crystals. i-Xilro 'i hyilriiif 
acenaplUhent itself has m. p. 148°, crystallises in yellowish reil aeedW. 
and is reduced by sodium hyposuiphite in aqueous alcohol to 2-(i;»ii» 
i-hydroxyaceiuiphthene, m. p. 159°. 

Quincke's 3 : 4-dinitroacenaphthene is obtained best by hestiD} i 



OBOAMIC CBXMlSTRy. 


111 . 


L' 


rti, 

•H. 


\ 

>-p 

^ ill 


) 

V.VU'’^ 

(III 


i. 961 

fc^,jiTi<fcd Bupen^ot in gUoial mOc Mtd with 

C;;*iru*d Mtoe wad « 8^ to- twenty minotm. It* redaction to 
I CO-/N i* conreniontlr 

Li \ “Woridi 

r'*. /- \c-J J «6 hydrecWonc acid. The pw-position of 

P \/ *n»no-groups is proved bj the 

preperetion of the following substinoee. 

rhthau^etpmnont (formula IV m. p 390® 
red ne«lles. from the diamine and phthiJic 

(formula II), p. 285», greenish-brown 
CTystal*. from the diamine and formic acid in 
boiling alcohol ; oc«7iopAt/,y/,m!-3 ; i tAioearb- 

amidt, colourless crystals, 

Ikub tli« diamine and carbon disulphide in alcohol. C g 

. Ciiolesterol. XIII. Oholeaterylamine, Adolf Wivdsus and 
b .Vo*«u(p . 3051— 3058).— In their attempts to pre- 

pire cie.ie^lerylamine, the authors obtained r'.oUslJvlur^iZj. 

U . CAo^.s^yo«.n*, C„H NH„ ni. p. 98", is obtained by hw t 
iar Cbulestcryl chloride and alcoholic ammonia at 180 ' in tho 
c/ . itile ammonium todnle. The Ajafroc/i/orWe, ,uip/mlt 

”■ P'.2^*-”5''(<l»comp.),aro described^ Z 

sfriy/ and the knzoyl derivatives have m. p. 243_‘)4io 
r.-t«tii-ely. The reduction of cholestenoneoximo by sJdium and boil- 
11.; alcoM yield, a mixture of stereoisomeric bases ( p, era/*, decomo 
a3 , ^^.aicWonde, decomp. 252"; krncyt derivative, m, p 
Tbr «eiy ated mixture has been separated by fractionation into three 
laJiviJusI substances; one, identical with the precedinv ar»fi.l ^ ■ 
^2*3-244", another. ;8-<«.tyfcir4"fm,^ h'it’p' 
:i'— 2lr, and constitutes the chief ingredient nf iL ’ . 

.luare. whilst the third, y occlyfcAo Wylilne, has m. p.ToO^! 

c.'s. 

Hydroaromatic Alcohols 
of u^tiiry al^i^i t/ thf l^t n^Tll, r 

it- a mhmlenH, ^viscous L,,;,! Ini* ^ bromide and magnesium, 
k.tone: a methyl 

nlm^yUUlyicarbinol, prepared from y.2.xylyl methyl 
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ketodc, ta * liqaii, b. p. 138 — ISy/SS'S mm., i)si 

52925. ‘ ; 

cvdabexAiiane, u a liquid, b. p. 95 — 97“/37'5 mm ib 
»?H7664. ‘ 

\-Mttkyl-Z aUyl-^'-cyiAtJuxgM-i-dt 

c««<c^“c£>^ob)-ch.-ch:ch^ 

pnpared from l-metbyl-A'-eye/ohoxeno-S-onu, U » 

99'5— 100°/16'5 mm., Df 0-95510, nS 1-49923, ’ ^ b 

1 : i-DiiMlhyl-^-Myl-\*eje\Qhtx«M-^-<A, 

OHO,ll,Me,-CH,-CH;CHp 

prepared from I ; 3-dimeth>l-A’<i/cfoheiene-5H)ne, forim ^ 
crystalline, fatty mass, m. p. 28—31°, b. p, 108 — 105-5'-, 'i ;.5 
X-Methyl-i tth-yl-Z-allyl-!).' cycloi/a^-S-ol, 

OH-O^HjMeEl-CHj-CHlCH^ 
bas b. p. 120— 122°/13 5 mm , Df 0-91795, nj 1-48731. 

l-JfttAyl-S-prepyl A'-cycloiexme-S-ane, 

tained by condensing elbyl acetoacotate and n-iuulib),yj, ^ 
presence of diethylamine to ethyl ay-discetyl-^proevlBljiui!. 
COjEt-CHAc-CHPr*-CHAc-CO,Et, and treating the l"at!,r 
alkali, is a colourless liquid, b. p. 24-2 — 244°, 125— 1 ‘25- 3; 

Df * 0-9267. 

l-Utthyl-S-propyl-S-allyl-ti'-ejchhexme-Z-ol, 

prepared from the preceding compound, is a cfyslalline, waxy uoa 
m. p. 34—37°, b. p, 135-136°/29 mm., Df 0-8225. 

l-Methyl-O-ieopropyl-'^-iiUyl-^' cydohemnt-i ol, fore.i > 

waxy mass, m. p. 26 — 29°, b. p. 127— 128°/25-5 mm’ Df n inj 
1-48905. 

l-U«thyl-5-iBohutyl-S-allyl-^^-cyc)okexme-Z-ol, C,^Uj,0, prtfane 
from the corresponding bexenone, was obtained as a cryj-uKita 
waxy mass, in. p. 50—52-5°, b. p. 140 — 142°/38 mm. T. H P 


Bromination of Phenol. J. G. Dimwiddie and Jojefh H 
Kastlk {Amer. Chem. J., 1911, 46, 502— 503).— It is well tawi 
that when bromine is added to an aqueous solution of (it.-rsi 
tribromopbenol and tribromnpheno! bromide are the only co[a|»ur4i 
produced. It is now shown that it bromine is added to solutioai s 
phenol in glacial acetic acid, chloroform, carbon tstrachlunde a 
carbon disulphide, substitution takes place with the {ormstion of i 
dibroroophenol, probably the 2 : 4 derivative. 

It is suggested that the peculiar behaviour of phenol in aquesa 
solution is due to its tendency to form quinonoid derivaisns 

Tribromophenoi bromide, is first produced, ud 

reacts with phenol to form 2:4: 6-tribromopbenol. The meehaci® 
of these reactions is discussed. ^ ” 
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sad Polymorphtaa. II. Eijia* Biilmamm {Btr. 

r PolsmiesI (oomiaro H&ntxspb, Abatr., 1910 

soil. 44> ? ^ jjg . giitniano, vol., i, 367). 

, 4*4 i ““ p^ntintion »« totba persUtenc* of the mdividaslitj of Um 
L omoridw i« baioil on whst is probably only a retontioi 

g«wr»l property. Melbylcoumarinic acid 

btaiiDed in a now modifioalion, to. p. 86'', in addition to 

•“ 01 — 92 °. ^ ■*■■ 

la!, w ^ •’* 


Reactivity of Bennene Substituents and the Acidity of 
Acids in their Dependence on Orientating 
^T**\L-<w The Structure of Benzene. Julius Obkbuillkb 
j '"*('Jlrn. 19111 f6]i — 459). The author finds that tho 

•' of the eulphoxyl group from o-phenolsulphonic acid by beating 
*T'lir<lrochloric acid at 100°, takes place more readily than with the 
^coaipouud, whilst the meta-acid, when subjected to the same 
„ 4 iBieut, remains intact. 

Th, Hiobility of the eulphoxyl group thus increases as the latter 
forJlcbes the hydroxyl group, as represented in Claus’s diagonal 
I for baniene. The view is expressed that the increase in the 
^(ifitv of the hydrogen atoms of a side-chain is coincident with an 
^nuLin'in its acid character. The acidity of the side.chain should 
Ktvniiugly he greater the less firmly it is attached, and with position- 
t».> t.rric compounds increase in the order meta, para, ortho. This is 
h.ulinned by the behaviour of the sulphanilic acids and, to some extent, 
tr the phenoUulphonic acids. 

' U U shown that the acidity of the hydroxyl group of the isomeric 
pKeiiulsulphonic acids, as judged by tho ease with which the 
liinagneeium salts are hydrolys^, diminishes in the order ortho, para, 
teU. whereas from measurements of the hydrogen ion concentration 
of the eodium salts the order of acidity is meta, para, ortho. This 
liMTepaocy is referred by the author to differences in the condition of 
Us beniane ring. F. B. 


Reactivity of Aromatic Bromo-compounda. II. Formation 
of Aromatic Diaulphidos of the Types R-S-R'-S'K and 
H-S’U'-S-U'. ^noUAED Bouboeois and A. Fouassix (Hull. Soc. chim., 
l'.tll. [iv], 9, 938 — 944, Compare Abslr., 1896, i, 17). — When 
pdibromobeuzene reacts with lead derivatives of the thiopbenols, 
the two reactions represented by the following equations occur : 
(I) 2C,H,Br, + PbSjR, = PbBr,-b2Br-C„H,-SR, (2) 2Br-C,H,-SE + 
Fb."'jR,*=PbBr 5 + 2RS‘C,H,’SR. Tho first of these reactions takes 
piice more rapidly than the second, and even if dibromobenzene is 
employed in largh excess, some disulphide is always formed. The 
iVrltcity of the second reaction increases with greater complexity of 
thf thiephenol employed- Reaction begins at 180 — 185°, but only 
htcomes practicable at 200°. Almve 225° secondary actions occur. 
The two substances were heated together in an autoclave at 226°, and 
^ resulting products extracted with ether or carbon disulphide and, 
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After remoTAl of the lotrent, fntetioiiAlly dietfllad to 
bromoeulpbide from the dienlphide. 

p-Bromodiphen^l sulphide (foe. eit.) roBCte with the Iee4 ^ ■ 
of thiophenol to form difhmyl p-pAenyfeiw dmjphidt, C H . 
m. p. 81-5° b. p. 2657U mm., which crystelli*®! 
epangles from hot alcohol. 

p-Bromophenyl f tolyl ntlpkide, CjH^Br'S'CjHjlIe, m. p. g . r 
200'57I4 mm., crystallisea io pearly leadeU. Di-p-tolyi 
di,ulphid», C,H,Me-S;CjH«-S-CVH,Me, m. p. 99», b. p. 
cryetallisea in prismatic needles. ‘ **. 

p-Bromophtnyl a-naphthyl tulphxdt, m. p. 73°, b. p, 24* ■ { 
large, prismatic needles. Di-a-naphlhyl y-phanyltm duujpl^i,^ '*** 
148-6°, b. p. above 360°/i4 mm. (decomp.), forms colouring ^ 
tablets. ' 


p-Bronutphtnyl ^-naphtAyl sulphide, m. p. lI4-5°, b. p. 25.V 14 ^ 
forms rhombic crystals. Di-^-naphlhyl p-phenyltm disu!yl,i,i, ^ 
185°, b. p. above 360714 mm. (decomp.), is nearly insoluble u, 
solvents. 

Phenyl p-tolyl p-phenylene disulphide, m. p. 55-5° b. p, 272- I4 ,.j 
obtained by heating p-bromodiphenyl sulphide with the lead dpriic ,, 
of tolyl mercaptan, is colourless and crystalline. T A H 


Reactivity of Aromatic Bromo-compouads. HI. Acaot 
of Bromonitrobenzenes on Pbenylmercaptides. Kujuu 
Booboeois and P. Hubee (Btdl. Soe. ehim., 1911, [iv], 6 , 944- jc 
— I t is known that 0- and /^-bromonitrobenzenes are wore 
reactive than their meta-isomeride, and in conhrmation of thi*, ui, 
found that the two former, although they do not react with the ietj 
derivative of thiophenol, give with the sodium derivasire 
corresponding nitrodiphenyl .sulphides ; with m-bromnnitruWiirer.r, « 
the other hand, the nitro-group appears to undergo reduction wet 
formation of a red substance, m. p. 126-5°, which may be (l»lrwi 
m-dibromoazobenzene (this Joiirn., 1877, i, 307). 

4-Nitrodiphenyl sulphide, m. p. 54-4°, b. p. 240725 uini, 9 
262-6°/60 mm., or 288-2°/100 mm., forms pale yellow, pnsMUt 
needles or hexagonal tablet.s (Kohrmann and Bauer, Ahgtr., l>;-7 
i, 27), and on oxidation gives 4-nitrodiphenyl8olphone (Uilw.-mo itd 
Paadermadjian, Abatr., 1901, i, 383). 

% Nitrodiphenyl eulphide, m. p. 802°, forms pale oraiige-colcund 
crystals from alcohol mixed with ether. On oxidation it furouiie 
2-nitrodipbenyleulphon« {loc. eit.), which is colourless, but becniw 
brown on exposure to light. T. A. 1! 


The Two Forms of Decahydro-;8-naphthol (a Particulu 
Case in Stereochemistry). Luici Mascarelli (Atti It . .<»»), 
Lineei, 1911, [v], 20, ii, 223-227).— l-eroux (Abstr., 19o5, i. 
described deoahydro-jS naphthol as having m. p. 75 , b. p 
IpatieS gave m. p. 99 — 100°, b. p. 242 — 244°. By recry'Ulii-^'t* 
of a product obtained by the latter, the author has isol.utci t« 
substances, A and B, which have the same composition and molec^ 
weight, and are both stable towards permanganate. s-Dteshi/l!* 
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_ ,.ij forau <Ut, crysUls, m. p. 75“ j Mteakydro- 

■*TZj forms colonrlw^ prismtio crystaU, m. j,. 103«, ,„a jg 
"*rtllvl«*s aolubl* than itt uomeride. From the consideration of 
,j,,^^hemisti 7 cf loonoaubetituted doc.ihydronaphthalanea it 
tMt four different dec^ydr^^-naphil.ols may exist, forming 


of cnantiomorpha, and the two protljcls above described are 
' ’^rvsrsrded as the two corresponding lacemie mixtures. 


The 
may be 


K ,„jK»nfi>i IS due to the different positions which 

hr the hydrogen atoms attached to the carbon atoms 9^ and 
Tbc^e two carbon atoms, atthough asymmetric, must necessarily 
f oj.pidite configurations, and therefore the possible stereo- 
sre those duo to the carbon atom to which the substituent 
,,iurlie»l, regard being had to tb tdifiereut siluatioiis of the two 
firogrn stums attached to the carbon atoms 9 ami 10 with which a 
1 x 11 cuiifiguration of it can be associated. R. V_ g_ 

I Coosutution of Weaelaky and Benedikt’e Dinitroquinol 
Icibyl Ether. Preparation of Some Methyl Derivativee of 
h« Dinitro-panisidlnee. FadDitRio Kkvekiun ui.d AiiiiANn hr I,uo 
jn'^. -'Cl. /’Ays. iVoi,, 1911, [iv], 32, 349 — 34C ) iiuU. Soc- cAim., 
|il, (ivi, S, yJ5-9ifi ; J. pr. Chem., 1911, [ii], 84, 554—558. Com- 
Abstr., 1881, 1139; this vol,, i, 123). — The authors have 
primm-d the eoustitutiou (I) for NVeseUky and Beneilikt's dinitro- 
,Mi methyl ether, and (II) for a nitroamine previously dcsciibed by 
o( them (this vol., i, 123) with m. p. 125“ 

|uriing with 2 : fi-dinilro-p-anisidine, by llio action of methyl 
sulphate at 100“, 2 : &-tiinitroiiitiiethyl- 
m. p. 15(t“, was obtained. 
Ibis substance with hot nitric acid 
yields a m'tronujine, m. p, 139 — 140“/ 
different from their original one ; thu| 
their ni(roa»iins, m. p. 125“, i.s that a 
3 ; 5-(/miiromst/i_i//-p antsii/ins (II), an| 
since i>y lioiling with sodium hydroxidt 
solution it yields VVeseUky and Bene-- 
ether, the latter nniet have the constitution (1). 

The authors were unsuccessful in attempts to methylate 3 : 6-dinitro- 
^ aDisidine, but succeeded in methylating the corresponding 2 ; 3- 
ai.d2:5coiii(ounds, which, however, unlike the 2 ; 6-compound, only 
Jieliiid moiioiiietbyl derivatives. 

2 3 //ladroHic/dyi'-p-anisti/inc crystallises in deep red needles 
m p. 1.56'. ’ 

2 : i-MnilrotiuiAyl-fHinindine crystallises in dull red, felted needles. 

. p. 2ill— 2()2“. ' > 


0.\le O.Me 

/\ 

.\0„.Nol JNO, 
oil 


( 1 .) 


(II.) 


W. G. 


^me Denvativee of Hydroxyquinol, VI. Guido Baroellini 
tic"" (rf"* dccod. lincei, 1911, [v], 20, 

wui, ,7 ‘‘‘■8 305).— The present pater deals 

h the prexiucts of the condensation of benzoyl chloride, anisyl 
i‘?L ckloride, respectively, with hydroxyquinol 

thyl ether in the presence of aluminium chloride. 
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BeDzojrl chloride Aod hydrozjrqninol trimeth;! ether yi«u ^ 
of 2 : 4 : 5-triniethoxybenzopheDone Aod 2-hydroxy-4: WinM.tK« ^****^ 

.. I A i . K rr* . ... t - -_1 n 




pbanone. 2 j i ; 5- Trifneth^benzophsn&n8» forniJi cak ^ 

needlee, id. p. 97°. It« phtnyl&ydrazont, 
oolourlere Hcnlea, m. p. 178 — 179°, and gives a yellowish.jn^’*'* h 
tion with concentrated tnlphnrie acid, ^ 

UtuophtTioTu, forms jellowisb-green, flat, prismatjf**'**'*^ 

m. p. 106 — 107 . Its alcoholic solution gives a jeilowish greeo?^ 
lion with ferric chloride. On methylation, it yields* tW 
trimethyl ether. The aettyl derivative, 0„H„0j, crvstiili ***^ 
slightly yellow needles, m. p. 108 — 110°, and dissolves in * 

sulpbnric acid, giving an orange-yellow coloration. When 
with hydrobromio acid in glacial acotic acid (compare 
Abstr., 1908, i, 190), both the trimethoxy- and the dimctheiv^^' 
atives yield 2 : i^dthydroxy-b melhaiybentOfAtnotu, 
forms small, yellow needles, m. p. 183 — 185°, and in alcoholic 
gives a yellowish-green coloration with ferric chloride. All 
methoxybenzophenones dissolve in concentrated sulphuric »cid rT 
production of sn orange-yellow coloration. The poaiiiom ,,( 
methoxy- and hydroxy-groups are assigned on the basis of .inalur 
and regularities to be found in the literature, and the coiislituiiot,, 
the following substances are arrived at in a similar manner. 

Anisyl chloride and hydroxyriuinol trimethyl ether give u miiiant 
2 : 4 ; 5 ; 4' tetramcthoxybeuzophenone and 2-bydroiy 1 ; 5 jj 
methoxy benzophenone. 2 ; 4 : 5 : 4'- Tetram»i/uixyb«nzoplitn<nu, 

is a yellowish- white, crystalline powder, m. p. 122 — 124°, and girw,, 
orange-yellow coloration with sulphuric acid. Its phmylhyiraiix, 
CjjHj^OjNj, has m. p. 173 — 174°, and dissolves in conceutn;* 
piphuric acid, with production of a green coloration. i-Hytm) 
(:6 : i'-lrimtthoxijbtnzophmme, CjjHijOj, crystalliees in email, yellw 
pedlee, m. p. 127 — ^128°, and dissolves in concentrated luliitam 
pid, producing an orange coloration. The alcoholic eolutm 
ivee a yellowish-green coloration with ferric chloride. 

The products of the reaction between pbenylaeetyl chloride rid 
hydroxyquinol trimethyl ether are 2:4: S-trimethoxy- and d-hjilroij 
4 : 5-dimethoxy-deoxybenzoin. 2:4: b-J^initthoxi/deoxyUmoin, 

18^41 

crystallises in colourless leaves, m. p. 76— 77 , and givas an onep 
coloration when dissolved in concentrated sulphuric acid. Itsploij; 
hydrazoM, CjjHjjOjNj, is s yellow, crystalline powder, in. p. 142— 
it gives a yellowish-green coloration with concentrated sulphuric aid. 
2-J/ydroxy-t : B-dimethoxydeoxyiemoin, forms colcarlw 

leaves, m. p. 94°; it dissolves in concentrated sulphuric acid viti 
production of a yellowish-green coloration, and its jeoholic solutit* 
gives a green coloration with ferric chloride. K. ^ 


Benzyl Orthothioformate. Johjt A. Smythk {jProc. Lniv. Dvrhm 
Phil. Soc., 1911, 4, 76—83. Compare Dennstedt, Abstr., 1879, 31*. 
1880, 646). — A white, crystalline solid, m. p. 103°, produced in suw 
quantities when hydrogen chloride acts on benzyl mercaptan in l« 
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of H pra«<^ to b« identical with Dansttedt’s 

,^,larth«hiofor®*^ “ '*'‘® <« the preaenoe of formic 

napontym ^ a<^ «ad employed ; the yield ie eouivalent 
(to usono* of formic add ptaunL This indicaleg a ready method 
^pinog the ^o^wtar by the action of hydrogen chloride on an 
^Ue of benijl mercaptan (1 mol.) diwoleed in glacial acetic add 
puffiiag eodmm formate (3 mola.). The reaction under these 
eirtions is rewnible ; 

H-a),H +3CH,Ph-SH — CH(S CH,Ph), + 2H 0 
Tto thioester can be accurately estimated by means of’ standard 
i„s solution under certdn conditions. The reaction takes nlace in 
,0 Stagw ; in the best, hydrochloric acid acts as a caulvst The 
suge, although reeareible, proceeds almost completely ‘as the 
Lociiy of reaction 18 yery great. ' « wie 

b((.S-CU,Ph), + 2H,0 Z! H-CO,U + 3CH,Ph-KI{, 

I 20H,Ph-SH + 1, — ((’,lljCH,),S, + 2HI. 

W.G. 

Tranaformatioos of cydoButyldiethylcarbinol Nicoiai m 
:,; vr. iJ. rky,. C'ds,„. .Vm:,. igufdS, I149-U57r-A. it 
e. i«n found that all the transformations of cycfcbutyldimothyl- 
srbtnol are ac^mpauied by isomcriralion of the four-memberod into 
tvetem^red rmg >t >« to reconsider the transformation, 

ciergone bycycfobulyidiethylcarbinol (compare Kiiner and Amosoff 
tb.tr., 1905, i, 772). If with the latter, L chanies a“ “ 

1 «ction of oxalic acid on cydo 

wivldiethylcarbinol should give 1 : 2 diethyl-A'-cvdoDentene whil.i 
Ir ..tion of alcoholic potassium hydroxide on the i^m or’ bromo 
^nrative corr^ponding with the alcohol should yield 1 • l-dietbyl-A^ 
Wotenteue, In the latter it is. indeed, found thaVthe Stg 
Koduci \% to uDsaturated hydrocarbon C H aut 

7 t “'x'";"’" 1 ^ I 'l'ethyl A'.'smcCntore 

h . tonce to be spumed that the action of hydrobromic (^ bydri^ioi 
^ . on tb, alcohol ,8 accompanied by isomeric change of the a^n 
nnp, and so gives rise to 1 : 1 -diethyl-O-bromocyc/opentane. 

, [With W, Anosorr.J-l : 2 -i)«<Ayf.A>^ydop»,«em., 

fut-ed by the action of oxalic acid on cyriobutyIdiethyI<«^SS’ 
seriously given as CH.<CH.>c;cKt (foe. cil.), has b. p. 161-6-1520/ 
^irnd’Zt/* “in “ » by-pioduct in the synthesis of the 

'So&butyldiinethylcarbinol «leohol. such as occurs with 

»ncenttated sulphuric acid yieldlTn™ f t‘"[' hydrocarbon with 

«■/.). isomeric wiU, that^rwl ‘ ® hydrocarbon, CsH„ 

arkinel with hydriodie ariH reducing cyc/obutyldiethyl- 

‘‘«hyl A'-CTefoJ™Zi w n "““Curated dimtride of 1 ;2- 
/ -cyctopentene, C„H„, b. p. 295-3000. or I 68 -I 730 /I 6 mm. 
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Th* two hydrocarbono ot tlio fonnola C^^ bare piot^ 

^CH.-CHEt . „„ .CHa cri, 
CH,<^H^.iHEt *" •‘^HEt-Cli; 
fWitb 8. VosseauisKY.]— 1 : l-iW<My/-A*-ejclopnjfe7M, 

hM b. p. 143-5— 144 57754 mm., D»0-8084, nBl-4455, andpv„ 
coloration with concentrated aulpburic acid and alcohol. ( )n 
with permanganate, it yielda an ocu/, which 

from light petroleum in needier, m. p. 85°, and forms an 

C,H„<^[J>0, m, p. 10- 11°, Df 1 1077, n„ 1-4689 I an ' 

CO,H'C',H„-CO-NHPh, crystallising from aqueous methyl 
slender needier, m. p. 142°, and an anti, CjHi4<Cg^>NPh, sepa/u^ 

from benzene in silky needle.^, m. p. 163°. On reduction with iulpiaw 
acid, 1 : l-diethyl-A*-cycfopentene gives 1 : 2-diethylcyci)penUris 
2-Bromo-l : \-diethylc^c\opentaw, C^H^Br, has b. p, li,i5._|,iif 
24 mm,, D? 1-2005, «„ 1-4895, and, on reduction with a us. 
couple, gives 1 : \-<lieOtylcjc\opentanf, CjHgEtj, b. p. 150 5 Tjr as 
D”0-8028,nu 1-4388. T II P ’ 

Syntheeea in the Patty Aromatic Series. II. .It tn., 
Bkaun [with II. Dkutscii and 0. KauneB] (Ber., I'.ill, 4^ 
2867—2881. Compare Abstr., 1910, i, 843).— At the pn-fu; us* 
tliere are, for the conversion of an alcohol into the ncit hi.t« 
homologue, three practical methods, represented by the fi.llusuj 
schemes: (i) B-OH — > RCl — > R-CN — > R-CO^H It-O' K: . 
R-CHj-OH, (ii) R-Uit KBr B-MgBr l!-l'il.-iiH 

(iii) K-OH — > RCl R-CN — > R-CH^-NHj -> li-CH.-Mlfs 

R-ClIjCl — y R-CH,-OH. All these methods are effiiaciou- i.< 
tbe conversion of -y chloropropylbenzeue into S-pheiiyllmtyl a!ii.y 
method (ii) giving the best result. For the synthesis of yc-t kfm 
alcohols, however, only methods (i) and (iii) are practiciblo, the U\\tt 
being tbe more convenient, since larger quantities can be tusiilpui*-AS 
at a time. In this way derivatives of phenylheptane h-ive b«s 

prepared. ,,, ,,, 

Jilkyl yphtnylbulyraU, CHjPh-CHj'Cllj-COjEl, b. p. 130- i3i 
10 mm , is reduced by sodium and alcohol to S-phaiyUMlyt 
CH,Ph-LCH,]2-CHj-OH, b. p. 140°/I4 mm , in 70% yield ; the .-.fch.l, 
which has a strong, unpleasant odour, forms a phtnylm tOtaty, 
C„H„0.,N, , 

m. p, 61—52°, and is converted by eoucentrated hydrobtomic acid a 
100° into l-hromohtitylbenztne, b. p. 131 — 133712 mm. i-/Aot;/d>», 
tdeohcl, CHjPh-[CH5]8-CH,-OH, b. p. 165720 mm., can be prsf^ 
in less than 5U% yield from this bromide, magDesium, and tn , 
methylene, but is obtained quantitatively ‘ J"! 

amylbenzene into t-^wnylamyl auiaUj CHjPh*[CHjj4 ^ 
165°/12 mm., by boiling acetic acid and potassium acetate ana n. 
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(,« (IsoImUo it h*8 an extramelj pleasant, but 

K odour of etteon. 

CH,PhiCH,VCN. b. p. 160-16*713 mm.. 
(.iodoamylooBiene and potassium cyanide in boiling 
yields by hydrolysis e-pAciiyiA«ioie acid, b, p. 
{ttkj/l ester, b. p. 161 — 163713 mm.), and by 


LboI from , 

^ sleehol. 
r ISK?' w®* » 

^ wan sodium aod alcohol. ^-phsHylherylamins, 

iii—liS' lS mtu-. »bich absorbs moisture and ciu-bon dioxide; 
f ■ „i;ra!*, m. p. 99—1007 ftsitsoyl derivative, m. p. 59—617 

m P- 216—220“ (decomp.i, auriMoridt, m. p, 71 — T2“, 
Huli^eroarV msMusi.*, OH,PhdCH,VNMe,I, m. p. 172“. 
:a^^ryUM..u.u>, CH^h-[Cfl,]i-01. b. p. 1 42-146715 mm., 
' Ir»d liv fusing the preceding bciisoyl derivative with phosphorus 
'•l-hliirele, has a pleasant odour less intense than that of r-chloro- 
'Kiii'iie and is converted into the almo.st odourless i^ ioilohtxyl- 
h. I'l 166 — 173“/15 mm., by sodium iodide in the usual 
e!,«r ^ rkmylhiuyl alcoKol, b. p. 160—161713 mm., ohuiined by 
I relu.lion of etbyl <-phenylhexoate, has a not p.articularly pleasant 
wr los intense than that of the phenylamyl alcohol, forms an 
i.i« h. p. 166—168713 mm., and is converted by concentrated 
itvelilorio acid at 120“ into the preceding chlorohexylbenzene, 
j |)v hydrobroiuio acid at 125“ into (bromo/uxylbenzma, b. p. 


L_16r. l7 mm. 

• liea’iiStptonitriU, CHjPh‘[CH,]j'CN, b. p. 173— 178“/15 mm., 
Ajiaid (mm iodohexylbeniene and potassium cyanide, has a very 
persistent odour, and yields by hydrolysis (pkmyl/teptoie acid, 
!, iO.'i— 210717 mm. (airtuie, m. p. 89“), from the et/iyf ester, b. p. 
) -177 16 mm., of which i.s obtained rpphenylktpUjl alcohol, 
CH,Ph-[CHjVOH, 

It I'D— 172715 mm. This alcohol has a pleasant odour of rosea, 
ii-li H l-ss intense than that of the phenylhexyl alcohol (attention 
(irtir iilirly called to the alternating inton.sity of the odour of 
•e hiimologou.s alcohols); its acetate has b. p. 188 — 190'72* mm. 
'ifiiyihtptylamvu, b. p. 159 — I6O7I6 mm., obtained by the 
u.tinnof the preceding nitrile, forms a ^iernte, m. p. 120 — 122“, 
iinKhloride, m. p. 210—213“ (decomp.), aurifhloridc, in. p. 103“, 

1 <iu»t«rnary melhiodidc, CH2Ph-[CHj],j-NMe3l, ra. p. 164“. By 
distillation of its oily benzoyl derivative with phosphorus penta- 
Grille is obtained i;-cAforoAeyityf6eaaerie, b. p. 159 — 164717 mm.; the 
risixrtiding troniicie and Mule have b. p. 170 — 175“/15 mm. and 
•184 17 mm. respectively. The iodide combines with trimethyl- 
Of to form the preceding methiodide. 

M hioroelhylbenzene is conveniently obtained by reducing benzyl 
tilde with sodium and alcohol, and distilling the benzoyl derivative 
be resulting ^-phenylethylamine (w'hich need not be isolated) with 
•phorus pentacbloride ; the yield is 65—70%. C. S. 


rioaphthylmetliane Compouads. Alixsi E. TscniTscHiBaBiK 
Am*., I'kyt. Chem. Soc., 1911, 43. 1022— 1039).— Further inveati- 
i''n of the alcohol described by Schmidlin and Massini (Abstr., 
•'>U a L 3 j, 
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1909, {, 563) u tri-a-OAphtbjleub>Dol ud o( the 
r^aried aa tri-a-oaphth;lmetliaDe, obtahiad b; the antht**^^ 
tioD of the carbiool (thia rot., i, 436), tboira that th«ie ^ 
reail; a-naphth;ldt-<u-naph(baflnoryl alcohol (1) aod « 


oapbthaSuorene (II) reapectivel; 


C,oHj 


(i-i " ■ (II.) ' 

Thia atablo carbmol, deaertbed by Schoiidlio and .t| 
to be formed aa a re»nlt of the oxidiaing action of atnib>i,hr' ‘ 
on the unstable tri-a-naphthylcarbinol, with which it hat tw 
in common, thus: IJ,|H^O + 05 = C„H„0 + H,0.^, Th' ' 
may also be carried out by means of neutral pertnaDganata 
These constitutions of the two componnds and that of tl,a „,j 
product of the statile carbinol referred to abore are ccin!irn,sl 
preetou.s and also by new analytical results. 

Contrary to the opinion of Schmidlin and Massini, the vi-llo» > 
of the bromo-derivative (see below) of a-iiaphthyldi na-riipin^/^ 
alcohol is probably due to its paraquiuonoid structure ^ 


.H, 

““"ini, u ^ 

'ivua 

otai 

la 


Also the red colour of the solution of this alcohol in mlplmhc 
may be due to the formation of an oxonium compound, ” 

(C,aH,)aiC-0^H , 

\OSO,H 

and the blue colour obtained on heating this solution to los,. d tv, 
aod formation either of a carbonium salt, (Ci 5 H.)j:C’Oblt,ll, ur, a,, 
probably, of a voinplex compound of the type 

(C„H.),iC-O-SO,H,{H,80,),. 

Di-a-naplithyl ketone, ubiained by the oxidation of di-u nspijitn 
carbinol with sulphuric acid and potassium dichromate, forno 
yellow prisms, m. p. 98'“. In view of the higher uielliug poiw , 
of the colourless compound obtained by Schmidlin and .Ma.4.',tt,i 
1909, i, 561), it is regarded as possible that this ketone ei!n«t 
polymorphism. 

Tri-a-naphthylcarbinol, Cj,HjjO, prepared by the intenutKo <1 
di-a-oaphtbyl ketone and magnesium a-napbthyl bromide in j nwia 
of ether, forms compounds with both ether and benzene, the fotM 
showing the greater inclination to oxidise in the air ; both these o« 
pounds dissolve with some difficulty in sulphuric acid, giiing ftt 
yellow solutions, whilst the stable carbinol dissolves readily ami .'arm 
an intense red solution. The amount of the solvent in the dry fcecaa 
compound cannot be determined by analysis. The carbinol free Ina 
solvent forms drusy masses of large, colourless prisms, lu, p. 
(deoomp.). The hydroxyl group of tri-a-naphthylcarbinol is rtadi.) 
replaceable by halogens ; thus the action of bydriodic acid in lbs wd 
on an acetic acid solution of the carbinol gives iorfotri-a-sapidjl 
methane, CI(CjjHj)j, which crystallises in slender, unstably 
needles, decomposing at 169°; the corresponding irotncdfiifau* 
forms slider, white needles, m. p. 178° (decomp.). 
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»lcDhol, obtained by oxidation of 
'*•[7 jturbinol, cryetalliaae from acetic acid in yellow prisms, 
does not «i*a the reacUon for hydroxyl. o-Naphthyl- 
f" ^Jjiodaoryl bromide, 0„H„Br, forjis an iiiteoiiely lemon- 
***wT«ulHne powder, decomposing at 215 — 318", and gives a 
*^jj^ution with concentrated sulphuric acid. Reduction of the 
^ j, «itb hydriodic acid yields a-napbthyldi-aa napblhafluorene, 
***1J1" identical with that obtained by reduction of a-naphthyldi- 
^iMooryl alcohol (compare this vol., i, 436). T. H. P. 

~ Hon of Cholesteryl Bthere. Orro I^iels and Paul. 

fsstio {Btr-i 1911, 44. 2847 — 3851). — The following cholesteryl 
iuT« been prepared by heating mignesinin and cholejtaryl 
with the corresponding alcohol ; the numbeis in parenthesis 
ihe temperature and time of healing. Methyl ether, 
^ ■o.SIe, m. p. 84" (125“, twelve hours) ; ethyl ether, e.,,H„-OEt, 
f long needles (140“ eighteen hours); ivopyl ether, 

[11 -OPi*. m. p- 99'5— 100-5“, long prism.s (140—150“, si.'c hours) ; 
Jiid fthiT, m. p. 114 — 1 15“ (Oberuiiiller gives 7H“) (170 seven hours). 
.\n .iiempt to prepare a-cholestyl methyl ether from magnesium, 
ti!.i'«tyl chloride, and methyl alcohol (140“ eiglit hour.«) led to the 
imstjoii of s hydrocarbon, m. p. 56“ leadels or prisms. 

C. S. 

Some Ethers of Oholesterol. WimstM Stkinkofe and Kbwin 
1. ssts pr. Cbtm., 1911, [ii], 84, 460 — 472). — When heated 
iih ethyl iodide, the potassium denvativo of cholesterol yields 
hylene and cholesterol ; with cholesteryl chloride it forms cholesterol 
4 fholesteryleoe (compare Lindennieyer, J, pr. C'ltem., 1863, [i], 
), 3 - 71 ). 

By healing cholesteryl chloride wi^h tine dust or tine oxide, 
seihner and Suida (Abstr, 1896, i, 425) obtained a substance 
iiirh they considered to be cholesteryl ether. The aiitliors have 
feaied these experiments, and hiul that the product consists of 
lilesterylene together with a small quantity of a .substance, m. p. 
>1 -225“ 

ChoteeUryl phenyl ether, CpH,,,'OPh, obtained by heating cholesteryl 
bfnde with sodium phenoxide, crystallises in lustrous, silvery leaflets, 
p 1575“ and has, in chloroform solution, [a]„-34-89“; the 
ether, prepaied in a similar maiiiier, has 111. p. 154-5“, [a]p — 32'95“ 
ohloroform solution. The benzyl ether, obtained by heating the 
■'jusiuni derivative of cholesterol with benzyl chloride at 10u“, torms 
all, white needles, m, p. 1 18-5“, [ajp - 26-0-2“ (compare preceding 
atract). 

Ckotuieryl p-methylbenzyl eUter, CjjlI,5-0-CHj-CeH,Me, prepared 
am w-hninio-p-xylene in a similar manner, exists in several solid 
d liquid crystalline modifications. It melts at 129 — 130“ to a 
lurbid, opalescent liquid, which becomes clear at 14T5° ; on cooling, 
e liquid again becomes turbid, and acquires a deep violet colour, 
bich thm passes successively into blue, green, red, and pink, solidi- 
ation finally taking place at 130“; in chloroform solution it has 
is - 26-32“. The m-methylbemyl eliter lueits at 93—94“ to a turbid 

3 2 
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liquid, which become* isotropic at 136®, and show* th* ^ 
change* a* the precediog compoand ; in ehlorofonn noim^ 

[aja - SI 76®. A microcrystftllographic examination ot 
mentioned ether* is given by Lehmann. ^ » 


^Phytoeteroto. II. Tihotbki! Klobb (Ann. dim. Pi„ 

[viii], 24, 410—421. Compare Abstr., 1910, i, 31 ; ii, Hi^ 'y 
i, 199). — The phytosterol* of Matricaria ciamomiUa, THit 
lArvaria mlgarii, and Vcrbaiewn thapcut are described, 

The oily matter left after the deposition of hydrocafhoa w 
acetone extract of Matricaria chamomilla (Abstr, 1910, ij^ [i^, 
treatment with potassium hydroxide in alcohol yield* to 
amount of unsaponifiable matter, which after solution in |,nt 
deposits a mixture (m. p. 120—131®, iib- 29'3®) of n«Ji„ ^ 
hexagonal lamellae. This mixture gives the colour reariiom ^ 
I phytosterols, and in addition a purple coloration with aulih^ 
acid containing nitrous acid. Acetic anhydride convert, it 
mixture of acetyl derivatives, m. p. 150—175°, cryst»lli,„”j » 
lanicllm and flattened prisma. The mixture on brominsiion 
into a lubatance, Cs«H«sOAc,Br,, m. p. 158—160', cr}.,uli,«t, , 
hexagonal lamellie, and a product, C„H„OAc,Br,, uj. p. 
which crystallises from beniene, on addition of alcohol, in mirrjj^j^ 
granules. 

[With J. Garnikb, in part.]— The unsaponifiablo matter fr.>aj* 
flowers of TUiu europea contains a phytosterol, C'j.ll,jO, a, 
m. p. 126°, crystallising in hexagonal lamelie, and givii.). 
colour reactions; the bcrutoyl derivative, m. p. 140°, ami the 
derivative, m. p. 118 — 119°, crystallise iu hexagonal Umell* Tk 
second of these gives a rfiironmKtompouud, Cj„H„OAe,llr., i g 
115 — 120°, which separates from benzene on addition of aifohol s 


microscopic granules. 

The phytosterol, Cj„H„0, obtained from Lina^-ia ivlgurit 
1907, li, 123), gives a Ixnzoyl derivative, — H'55', m. p. Itr, 
crystallising iu nacroou.s, rectangular lamell®, and an acrtyl denrintt 
ao-38'61°, m. p. 117 — 130°, which crystallises simulUnwj.li u 
hexagonal lamellse and short prisms, and may be a niixtnre, 

[With R. Ehrwein.]— The flowers of Ferfiaxcuni treitel b 

the general proce.ss (Abstr., 1910, ii, 1100) furni.sh mUctd 
od- 3°3', m. p. I'^S — 144®, containing carbon 82’05% and hydrega 
11 '89%, and crystallising in pearly, hexagonal lamellec. On Irwsoal 
with acetic anhydride two aubstancci are formed ; the on* bs* t y 
169—171®, and the otAer, m. p. 108—1 10°, It is impossible at 
to say whether in this and the previous case the two acetyl detit»:;n» 
are isomorides derived from the same phytosterol, or whether la 
original substance is a mixture and is resolved into its coniponecU i; 
acetylation. 


3 ; 4-Diliydi;oxybenzyl-metbyl and nlimetbyl Amines. Max 
Tiffbxkau Sflc . chim., 1911, [iv], 0, 928 — 232). , 

which are closely related to adrenaline and exhibit a similar 
weaker physiological action, are described. 
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,ni 0 ,avtyl>n*)taUoial (•(TBlrjrf oiooAo/). D" MSO, b, p. imj 
' I obuitxd by (b« «rtioB of potMsiom hydroxide on veratnlde- 
liqQ*<i j h, p. 170—175^/13 »a thick 

,be 1>* “• P- 36-37“, h. p. 233-236“ 12 mm, 

on k®»pi“ 6 : ^ pimylunthitne. m. p, 118“, ie 

*k/oriy*, m. p. 48“, is cry^talliiie, and when 
wiib melhylMoio* in a closed tuba furnislies 3 ; i-dini«thoxy- 
b. p. 135 — 140°/12 mm, the hi/drioiUdt of which 
IE. ().' 170— 171°. On demethylation, tho lia-o yields 3;4-<li- 
>n. P- 179°, tho hi/drochluriJe of which h&s 

' I 

^Wieo bsateil with dimothylamine in a closed tube, or when treated 
,iUi this >ub»tanc« in dilute ethereal solution, 3 : 4 dimethoxyhensyl 
liafiJe yield* 3 -.i^itiuihozybtjayUimeiliylamuti. !>“ 1 0578, b. p. 
32— 137 13 mm, or 236— 239°, 760 mm, as a colourless liquid, 
[ii, pve» a iydriodxde, m. p. 174°, a methiodiJe, m. p. 179 and with 
til itihydriJeti or chlorides furnishes the corresponding acyldimethyl- 
aiiMBand dimethoiybenxyl esters. On demelbylatioii of the parent 
ut, 3 : i MydrotyUtuijUirmlhijlamint is obtained, yielding a Aydro- 
iioriiU. m. p. 183°, which may also be preparial by the action of 
fcospho''i.s |tentachloride on 3 t4-nteMyfsnc(fiory5satyfdirnstAt//riinin*, 
101, h. p. 125°/13 mm. The latter was obtained by heating 
L|eroti)l chloride (Oecker and Koch, Alwlr., 1905, i, 473) with 
Eoieitiylamitie in a closed tube. The fi’/droclUvritlt has ni. p. 233°, 
^ kyilriodvU, ui. p. 135°, and the nielliio<Ud«, ni. p. 233’. 

I I’lpTonyl alcohol furnishes ait acetaie, ni. p. 48 ',:tnil a phenyl nreltiane, 
kp i"- i“. T. A. H. 


2 3 and 3 ;4.Dibydroxybenzylauiines. Uk.mk Oouuttkau 
(Asii. ■''oc. Khinn-t 1911, [iv], 0, 932 — 93-^. I'onq'wiro jireccding 
ibitnutl.— These substances were prepared with a view Ui comparing 
liwir physiological action with that of inlreualine. 

1 .i tHmtAoxylxnzytamine, D" 1 1243, h. p, 137°/ll mm., obtained 
by reduction of 2 ; .i-dimcthoxybensaldoxiuie (Noclting, Ah.str., 1910, 
I, lid), is a colourless, oily liquid i the AydrocA/oridc, m. p. 159°, is 
■rysuiliue ; the f^icratt, m. p, 205°, forni.s gohlen-ycilow needles j the 
artSiWids has m. p. 174°; the attlyl derivative, m. p. 94°, b. p. 
ill)— 311 ,10 mm,, is crystalline, and when tri ated with sodium in 
wiling benzene and then submitted to tlic action of methyl iodide 
■jrnuhej 2 ; i-dinulhoxypkenyUuxtmmOiylainidf,, 

' ^ . C8ll,(OMe)„-Cll,-N.MeAc, 

I * .205°/l3 mm. (approx.), as a palo yellow, viscous 
li'iaia. When heated with acetic anhydride at 150 -160° this decom- 
fiimtshing the initial amide {compare Tiffeneau, this vol., 

- .3.fltAydroiy4m»sjrfomin« hydriodidt, m. p. 149°, obtained by the 
»«itm of hydriodic acid on the dimethyl ether referred to above, 
'• rrystallme. and on treatment with silver chloiide yields the hydro- 
cki^da ^ falts give a green coloration with ferric 
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b. p. 154 — 158“/12 nnj , 
propAred like it« isomeride, is s eolonrless ml ; the 
n. p, 267®, the fntnUt, m. p. 169°, end the 
were obtained cryetalline. On demetbylatioa by hyiin^^ 
Z:i-dihydroatgbmtylamint hydriodid$, m. p. 205°, ig prc*iii«eg 
which the hydroMoridt, m. p. 172°, is obtained by agiutas^^ 
silrer chloride. T, a ^ 


l-AminoeyriopeDtane-l-carboxylic Acid. Nicoui Ij 
and G. STAnjtiKorr (Ztiitch. phytitU. Chtm., 1911, 75^ 

Compare Abstr, 1906, i, 425). — 1-Aioiiiocyc/openUne ^ 

acid bag been obtained by the interaction of eydopentanone, * 
chloride, and potagaium cyanide in aqueous alcoholic solution ^ 
subsequent hydroly.sia of the nitrile 30 formed by meari., o! 
chloric acid. It separates from water in monoelinic crystals conu,!^ 
1 H,0, decomp. 320°. The copper salt was analysed. jj 


Naphthenic Acida. 1. Petboff (J. Rum. Phyt, C'/itm S.y^ ish 
43, 1198 — 1201).— Crude naphthenic acid from Baku naphiU ^ 
carefully puritied from neutral substances and then coiiretigd 
methyl esters, of which the three following were isolate,! ; fl, b l 
161 — 163°/748 mm.; the acid from this has b. p. 211— 213, 
corresponds with that of Maikownikoff’s heplanaplulienic w 
(Abstr., 1893, i, 93); (2) b. p. 169— 171°/748 mni., the acid (r,* 
which has b. p. 218—220°, corre«i>onding with tliat of I'oluaa 
Perkin's l-methyIpeDtamethylene-2-carboiylate (Trans., IS.ss. 
185), and (3) CyHm'COjMe, b. p. 177 — 178°/736 mm., B; GlqS;. 
Dili? 0'9295, n'fiM '43005. 

Reduction of ester (3) by Bouveault and Blanc’s metho<l 
1903, i, 597) yields the alcohol, CgHjj'OH, as a colourless, viwa 
liquid with a pleasant odour, b. p. 183 — 184“/756 mui,, or 103— I t 
36 mm., DJ 0 8943, Dg? 0-8808, r.'S° 1-44541. 

The alcohol was converted through the xanthats iato tie 
naphthylene, b, p. about 108°, which contained an admirture el 
toluene, and hence was not analysed. 

When the ester (3) was heated in a sealed tube with coDcentntri 
ammonia solution at 160°, it was converted into a mixture oi tw', 
amides, which after several fractional cryetallisations showed m p 


117° and 160° respectively, but it is possible that the separsticin 
not complete ; it is probable that these two amides are cie- and (raic 
isomerides. Two other fractions, b. p. 192° and 200°, were sIk 
separated, and are being investigated. T. H. 1’ 


o-Amino-p-sulphobenzoic Acid and its Derivatives, with 
Special Reference to their Fluorescence. II. JosEni 11. K.^^TU 
and R. L. Haden (d?««r. Chem. J., 1911, 46, 508 — 518).— It ho 
been shown in an earlier paper (this vol., i, 200) that when di-.iitrt 
o-aminop-sulphobenzoate is treated with ethyl iodide, o-eth)'iainii^ 
P'EuIphobenzoic acid is produced. In one exMrimeiit, a small quaiss; 
of a sulphur-yellow compound was obtain^, which has now ets 
found to be diethyl o-etbylamino-p-.sulphobenzoate, 
CO,EfC,H,(NHEt)-S 05 Et, 
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151 — 155 " (nodorr.); it crjrdtfcUaB* in yellow needle*, and on 
» cooeerted »>*> o^BjUsaino-p-aulphobeiusoic aaid. 
^ino^phobMiioie eeid (I mol.) ia heated with its 

. j, l ehich on beinfr treeted with ethyl iodide ia oonrerted into a 
utart (rf diethyl o*thyUuiiDO-y»-*ulphobeij*o«te and the original 

^ *’***' made of the fiuoreeoence in varioua aolventa of 
^iJ|^*qlpbob*nioic acid, o-ethylamino-p-sulphobenaoie acid, and 
u ilwt*j' «*'*’■ °F latter. The aubatitution of an ethyl group 

‘tf * hydrogen atom of the rarboxyl or amino-group has the effect of 
the blue tint of the fluoreaceiica ; thua, in a mixture of 
eolttme* of water and alcohol, o-amino p-aulphobanzoic acid 
a pinkish-purple fluoreecence, and the ethylaiuino-acid a pure 
whilst the diethyl ester of the latter gives a yellow solution 
rue a pure blue duoresceoce. 

D-Amiuotrrephthalic acid exhibite a reddish-blue lluoreecence in 
JiSuic nqueoos and alkaline solutions, and .i pure blue fluorescence in 
L,4ou* tolutioue. .Aqueous solutions of the mono- and di-elhyl ostoni 
a pare blue fluoreecence. K. Q. 


leotnerism of the Three olfo-Cinnanaic Acids. Julius Mktek 
jibr. rJll, 44. ‘JflflS — 21170). — Kvidoiice i.s adduced in support of 
iMiliuaun’s (Abstr., 1909, i, 155, 1)82 ; 1910, i, 316) view of the 
trUnouship of the three acids as oppo.-aa! t > Siobhe’s explanation of 
th*ir isomerism (this vol., i, 859). 

Biilmsiiii’s observation that any one of the three acids may be 
vbiained by inoculatinx the melted substance with the required acid ia 
(vefirmed (Abstr., 1909, i, 155) and extendeil by the observation that 
s supersaturated solution behaves siniiluily. A spontaneously 
crystallised fusion of one form can be converted into a second form 
by inoculation, and the rate of this transformation descends in the 
following order, 42" — y 68" > 42" — y 58" > 58“ — 68". The 
velocity of crystallisation is greatest for the 68' aiid and least for the 
12' acid. The beat developed in the change of one form into either of 
ihe other two is too small to be luemtured. The spontaneously 
crystallised fusion may consist of all three acids, and no difference in 
iwitariour could bo observed whichever form was melted in the first 
insUiDce. Solutions of all three acids at the same concentration and 
lauperature have the same electrical coiiduciivily (compare Biilmano, 
Abstr, 1910, i, 346), but the solubiiity in water is least for the 68" acid 
and gresteet for the 42" acid. All these observations are in harmony 
*ub Biilmann’s view that the offo-cinnamiu acids are polymorphous 
nijditications of cu-cinnamic acid. T. A. H. 


y™'^ForoiAtionB of cij-Cinnamic Acid. Huiio R. Kkuvt {Bar., 
1-111, ^ 3108 — 3115. Compare Stobbe, this vol,, i, 859). To explain 
biob&es results (foe. ctl.), Tammauu's theory of the mechanism of 
must bo extended to the equilibrium solid- 
wild. The maximum rate of crystallisation occurs at a much higher 
leoperuuns than that of the formation of crystalline nuclei. When a 
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CompotindB of 3 : 6 -DiDitro' 4 -b 7 droxyben 2 oic 


K f 
Aey 




HydrocarboDJB. 11. Otto M oRCEsarBBK (MonaUh ., ISl i , 30 ^ 

Compare Ab*tr,, 1910, i, 482).— It is sought by physi,^/ 
measurements to establish the composition of the colouied^o,^*'^ 
of 3 ; 5-dinitro-4-hydroxybentoic acid with aromatic hydro,^,, ****> 

i._ I A 4_ ts\«rA r ion\ %r.. “ Ji|%^ 

's 


viously described (Abstr., 1910, i, 482). Mcasurenieiiti i j,, 


made of the equilibrium between hydrocarbon and arirj i 
solution. 

If two molecules of acid combine with one of hydrocarbon (, ; 

— a constant, c,, Cj, and c, being the concentrations of fr« 
free hydrocarbon, and of the compound of the two respeotivtlv 

The values of Cp Cj, and e, were determined experimentally ir.. 
ways. In the first a small proportion of hydrocarbon w»s addwl i' .l 
saturated solution of acid ; in the second a little acid was 
saturated hydrocarbon solution. The results show that in tbs 
series the expression (e-^-c^)lo^ was not a constant, but that si|nilr„,^ 
was obtained between an equal number of molecules of acid a' d ( ^.d. 
carbon, or, in other words, (c,.Cj)/cj = a constant. The liist frnsi,, 
which acid was in excess pointetl to the formation of a cnir, 

2 acid + hydrocarbon as assumed. 

Two series of compounds are thus proved to exi.st in tiic ,,i„ 
of phenanthrene, retene, and fliiorene with dinitroliydri M besiv 
acid. 

The compound acid 4- phenanthrene crystallise.^ in yellow iiw-ilwi 
m. p. 180° (decorap.). 

The compound acid + fluorene is a ycllowish-whito powder, u! r 
210 — 214° (decomp.). 

The analogous retone compound, forms yellow plates, m, [. 
(decomp.). K F. .1 


Studies on Tautomerism. V. Bnolic Forms of Meihil 
Benzoylacetate and Acetylacetone. Ludwiq Knorb (&r., ll'1 1 44. 
2767 — 2772. Compare Meyer, this vol., i, 833). — The enolic fernu d 
methyl benzoylacetate and acetylacetone can be isolated hy the uirtM' 
previously given in the case of ethyl acetoacetate (this vol , i, .'If , 
with the difference that in these eases the enob'e and not the koti.ci. 
forms crystallise out on strongly cooling solutions of the equilibra'n 
mixtures. Methyl benzoylacetate when dissolved in a mixture d 
ether and light petroleum deposits at —78° acicular crystals, w hich as 
be collected, washed, and dried in the apparatus previously desenM 
The freshly prepared substance bas m. p. about 40° (bath previoiidy 
heated), and gives an intense coloration with alcoholic ferric clilurib 
solution. It has 1'5620, whilst the equilibrium mixture l-is 
nj)“ 1'5418. These properties indicate that it is the enolic forui M 
the ester, and, in fact, the same substance is obtained (but it ij 
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—m) ^ trwitiBg »B aqaAost aolatioo of the pare eodiom salt 
L^«) »i‘h ^ qt^tity of normal Bulphario acid at 

t | 3 arodnctH>o of the ketonic^form takea place fairly rapidly. 

^rirda liqorfjr yradnally ewn in a desiccator, and the oil attains 
J ,s»'r«fracUve indea of the equilibrium miitiire in the course of 
cr da.''* »«ot<|>“8 “a®* ^he containing vessel. 

Hsliu® »*>d 'f®“ enolic ester were also preiiared. 

salt, C„H(OjNa, is obtained in small lamiiue by mixing at 0"' 
[ sBiivi alcoholic solution of sodium methoxide with the etiuivalont 
L^nn- of the otter diraolved in ether. Ti,o salt of ethyl 

C„H„0^s, IS similarly prepared. The firru salt of 
^hrl bsmoytaceUte, Fe(C„H,0,)„ is prepared by mixing at 0“ a 
itrl aleoholic solution of the ester with an etliere.il solution of 
Prt-a-’ chloride, and the salt is washed with water until the chlorine 
»-!ion disappwrs. A^ter recrystallisation, it form.s red needles 
is-i’ (previously sintering). Fi-om the reaction in dilute ethereal 
urtti of Diiilecular Quantities of ferric chlorii?o An.i tVw. • _ . 


^ ssaasasasaaMg;. a.ivm llltJ HMUUOll lU llllUte 61061*64! 

loiatioii of niiilccular quantities of ferric chloride and the ester, an iron 
ill .uulainiiig chlorine is obtained. U forms coui]xit t. yellow, hygro- 
Upifsc rrvsuls. which ou analysis yield numhers corrospondini fairly 
ril with the fornmU FeClj(C„)H)0,),3H,<). It Uifivolvcs in water and 

b.il virii nr<v}ii/>tinn rxf t.Ka iIacxws .s.J.i.'.k. 


« ... ..Miva aauvi 

deep reddish-violet coloration 


llcehol, with production of the 
S.>rti teristic of the iron reaction. 

With Hi;saa.ss Fi8cni!R.]-Th« enolic form of ncolylantono has 
Oolawd by stcoiigly cooling solutions of the equilibrium 
cjvtun-. The crystalline suhstanco has m. p. -tl', n') I’lSilD At 
.•s onlinary temperature tbo substance rapidly changes into the 
jfel tropic mixture of dikeUmo and enol ketone (nj, l-dh.’jO)- at 15“ 
ii.- lran,.forruation is complete m twenty minuie.s lly witbdniwal of 
e. et.oiic Lsoineride with copper hydro.vidc, prcp.iriiliuns .■ontaiuing 
na< ii of the kctonic form have also been obtained. It. V S 

^ditiye Reaction between Alkylidene-urethanes 
Id /f Dicartoxyhc Compounds. C. 1{un< „, and Roi.est Schifk 
a-:sttn, iJll, 41. II, 81— D3). -When a concentrated alcoholic 
a.mUuD of is,uimolecular quantities of ethyl aceloacctate and orelhane 
pc treated with a corresponding quantity of beiir. aldehyde and a few 
i.c|» of concentrated hydrochloric acid, the ini.vture imeorae.s solid in 
i cw minutes (formation of bensylidenediorothane), then linuehes 

ff and Ihirtin. Abstr.. 18U7, i, 493) is tbo additive product, 

Ln :;cr=£'r.¥S^ "hi; “-r. 

iirttltanobmtylbenzoylacelate, 

. , _k , . . COjEfCH Bs-UU Ph-NH-C( ) ,Et, 

• mte, minutely crystalline powder, m. p. 97“- 

^'HAc,-CHPlrNH-CO,Et, forma a 

?■ gives a 

'“ration with feme chlonde when warmed. 
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CHPh:CH-CH(NH'CO,Et)'CHAe-00,Et, 
it a white, microcrytlalHne powder, m. p. 92 — 93® . 

Urethanoeitmamylae*tylacflont, CHPh.CH‘CH(CHAc,)'Kn^jii ' 

it a white, microcryttaUine powd®, m. p. 107“, and give* tj, . 
led coloration with ferric chloride. *'• 

Urelhaiicanisylacetylaceione, 0Me'C4H^*CH(CHAcj)'KH*Cij^ 

a white, cryBtalline powder, m. p. 98°; with ferric chloridi; n 
an intentie rerl coloration. 

(htthanoudicylacelyUuxlont, OH-C,jH4-CU(CHAc,)-J«H-Cit^gj^ ^ 
white, crystalline powder, m. p. 128 — 130°, and given a red 
with ferric chloride. 

All the conifKjunds described are very stable to«»rJ« 
acids. tt. V. a 


Preparation of Un symmetrical Substituted Dipbeeji, 
methane Derivatives. Animsfabbish- k KxTBAKT-KABuiiii, 

JoH. Kui). Okiov (D.K.-P. 236046).— When 2-hydroxy-m.Uiluic ^ 

is treated with chloromethyl alcohol (or analogous reageniei it, ja, 
presence of filming hydrogen chloride, condensation takes plies m ig, 
para-position to tha hydroxyl group. 

^Hydroxy 'i-mtlltyl ^ eiilwomellitjlbtnioic acid (annexed furondAjin 
colouriosB, crystalline powder, ui. p. 197°; when heated with ir,i«„ 
furnislies, in part, ‘d-hi/ilroxy-i-nielhyl ihfidtuy 
Me mxtJtyl benzoic acid, OOjH‘CjHjMe(UU)-l'iljijg 
„ \nH prisms, ui. p. 186°; m part, the uidjdiv 

y-un compound an amorphous, colourless, iusuitlU, 

COjH infusible powder. 

i - Uydroxy-b-tiiethyiamxinobeitzyl i meihyiifviK 
acid is prepared by heating 2-hydroxy-3-metbyl-5s;hloromelli)ll>.t,« 
acid with diethylaniline. first at 70°, and subsequently at lisr ii, 
sodium salt forms glistening leaflets, and the free acid rryeullje. a 

tablets, m. p. 171°. 

2-Hydrozy-5etKylaminotolyl»uithyl-i-vuthytbenzoic Mid, ghswiiiiq 

prisms, m. p. 184°, is prepared fi-om 2.hydroxy-3-methyl-5 hviin)i;. 
metbylbenzoic aidd (or its anhydro-compound) and ethyl o bduiht* 
in the presence of hydrogen chloride at 110 — 120°; the mlium tta 
forms glistening leaflets. . , , „ 

2-Hydro‘xy‘b^netIiylaviinobenxyl-Z~’meUtylhe7izoic add, l^uels, ur p 
193°; %hydri>xy- 5 -dimelliylamiiuibenzyl-‘S-^nethylbenzoie acid, glisiriiii.f 

silvery scales, m. p. 195“; 2-hydroxy b-diiMikylammvlolsj»>‘d!* ] 
metbylbenzoic acid, glistening, pearly leaflets, m. p. 16i ; 
Ai»thytaminochlorobenzyl-3-melhyibenzoic acid, pnems, m. p. 15- 

%hydroxyb-dietiiylaminodicldiirobenzylS melhylbmzoic acid, 

m. p. 230°, were also prepared. t. 0. ■ 


Action of Sodium Amalgam on Naphtholcarboxyli^ci* 
Hugo Witin {Ber., 1911, 44, 3058 - 3062 ). -When educed 
sodium amalgam in aqueous solution in the presence of bone 
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^ yieldi l-hTdroxv- 

^■LlAih rd* {B«d«k Ukd IVMdUbder, Ahstr., 1909, i, 416). 

4 “ "dueed, under similar canditions, to 

^rdft)»»phtiudd<*?^ “d ^-nophtboic acid to j8 naphthaldehyd#, 
,,B»|4iUioic acidltauuM unehanged. 

Witm Hee*I)T.]— 4-8alphoxyl.a naphthol- 2 ^»rboxylic acid 
■l ‘(«>nw**d into I-hydro*y-2-naphthaldeliyde, the sulphoxyl group 
eliminated during the reduction. 

j.Bfomo-a-napbthol-S-carboxylic acid, obtained by brominatiug 
.ii*|ittl>ol* 2 -carboxylic acid in glacial acetic acid solution (compare 
and Burkhard, Abetr., 1888, 6D), is reduced by sodium 
to Ur»mo-l-Aydrary-2 n<./>AttaW«AyJ<. This cryelallises in 
friio* neodle#! ni. p. 112°, yields a fthtnylht/drazont, ui. p. 1 59°, and 
Main s« with primary aromatic amines, yielding auila ; tbo compound, 
:..U,iON’Br, obUined from aniline, forma orange-yellow needles, 
a p 161^ ; the compoundt, CjgHnONBr, formed by condensatioo with 
, and ploltiidiii* crystallise in yellowish-red needles, m. p. 188° and 
rest-ectively ; the oompoutul from a niiphthylamino luts m. p, 

I i CUoTO o naphUiol-i<arbcmjlic acid, C,; 11.0,01, prepared bychlorin- 
aueg a iiaplilhoI-2-««rboiylic acid in glaciui acetic acid solution, has 
a p . U is reduced by sodium amalgam to t-cldoro-ldii/droxy-i- 
which crystallises in yellow needles, m. p. 103°, and 
pelds so onrne, m. p. 104°, and a p/ietiyl/tydracortc, m. p. 153°; the 
ttfHt. 0„H„0,K,CI„ forms yellow needles, m. j>. 179’. The aldehyde 
ptfid* a sodium salt, cryfitallihiog in yellow lesdels, and condenses 
»itb aniline, yielding the and, 0„H|jO>’Cl, which crystallises in 
J.ltow needles, m. p. 157°; with a naphthylamino it forms the 
BonpouiW, a,H,,ONCI, reddish-yellow lestlets, m. p. 188°; the 
eonpouiids, C,,H„0N0I, obtained by coudensalion with o- and 
ploluidinc are orange-yellow, and have m. p. 183“ and 164° 
Ptspcciirely. p g 


Addition of Hydrogen Bromide to Oinnamylidenemalonio 
Acid. Cinnamylideneacetic Acid, and Phenylbutadiene. 0. N. 
liiisss (/Ar., 1911, 44, 2974 — 1’976). — The addition of hydrogen 
i>r«Diide(l mol.) to methyl cinnauiylidouemaloimte (compare Hinrich 
‘i'o, Ahstr,, 1904, i, 1012) and to methyl cinnamvlideneacetate in the 
a^yi^nion (contrary to the predictions of Thiele’s theory) has been 
:pro»ed as follows. Jtthereal solutions of the respective esters are 
trwted with hydrogen bromide ; the solution of the additive compound 
u Wsted with magnesium and subsequently with water, the resulting 
p uct being finally oxidised by potassium permanganate. In both 
c»i« tonaiic and succinic acids are obtained. The reaction between 
■^*^'^”*'**^*®*i® and othcreal hydrogen bromide yields, is 
Mdiuon to a small quantity of a crystalline mUlance, C,„H.Br,2HBr. 
“ P- M6 , an unstable oil, CHPhlCH-Clllirile, which rmAa with 
1 *,'“' hydrocarhon, b. p. 

olii.i,.,Jk “‘® ' which benzoic and wobutyrio acids are 
by oxidation with potassium permanganate. 0, S, 
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iomuan or chuicu Mms. 

fPreparation of Derirstireo of AnfliiaqDiDon.,^ 

Acids and of AnthraqmnonescridonsR] ' 

Soda-Fabrk {D.R..P. 237236 and 237237).-lCBDd«M»,i/*’^l 
of chloro- and afflioo-aachraqaiaosea have prqrkmtly 
it is now found that timilar condensationa tala placa wit), 
Ditro-antfaraqmnonecarboxjrlie acida (or haaea) in ilu 
condenaing agente, such aa aluminium chloride, 
copper. « 

l-AniiinoarUiraquinmu-l-carianfiic acid ia preparcij 
1-nitro- or l^:hloro-anthrBquinono•2^larboIylic acid »it|, ' 

120 — 130° in the presence of copper powder and anhydroiu ' ** ** 
acetate ; it forma glistening, brown leaflets, m, p. 3 a 7 ._.)j 
tedium salt, glistening, Tiolet-black needles, gives a deep rjoj^'t ' ■’ 
in water, and when heated at SO — 60° with phosphorus Mtu Tu!!* 
in benzene solution with aluminium chloride furnishes so 
guinoneaeridont aa a violet^red jiowder. 

f-ToluidinolanlAnujuinone-H-earbcxplic add, a violet airdw 
similarly obtained with p'toliiidine. ^ '* 

i'-Chlcro l-aniliruymlkraquuumt-i earboxylie acid, a taro' 
powder, is furnished by the employment of p-chloroaniline 
l-ATapiliyiamm/hl-antbragttiiiont-S carlxaylic add isaviolel wtA, 
and the product from l<hloroanthraquinone-2 carboxylic seij ( > ' 
and 4 : 4' diamitiodiphenylraethane (1 mol.), a violet-red ]s)w,l,.r 
which furnish the corresponding anthToguirtantamdvnt on tiia-/ 
with phosphorus pentacbloride. 

The colours of the solutions given by these substances in 
solvents and other tinctorial properties are described in the wi^irul 
The second patent describes the preparation of I fouViiJmji., 
guinont-i-ca/rhoxtjl Moride, glistening, reddish-brown le.idets. b> lii 
action of phosphorus pentacbloride on a benzene solution ot the in* 
going acid at 50—60° ; this, by heating at 200° with trichloiolienaa 
until the evolution of hydrogen chloride ceases, yicld.s the aiuhn. 
quinoneacridone in violet-red needles. 

\-Xaphthylamimanlhraguinone-2-carloxyl chloride, a reddish Wois 
powder, is obtained by treating the corresponding acid witli ihint! 
chloride, and on boiling with xylene furnishes the atithra<|iiibott. 
aoridone. K, M . c. M 


Oxidation of Phtbalscene. D. Marotta {Gaztetta, 1911, 41, s 
59 — 63). — The oxidation of the methyl group of phthalacene (cc!r.|*i» 
Ei-rera, Abstr., 1908, i, 183) can be effected hy means of nitric n-.l 

and 3 1 4 : 5 : 6-dibenzoylenebenzoie acid, 

From this, on reduction, 3:4:5: 0-dibeniylenels-iii* 


is produced. 
•vaH.-C- 


C(CO,H)X'H-(i-4H, 


* , is obtained. 3:4:5: i 


eruitmoio acid is prepared by beating phthalacene with dilute nitoc 
acid (D 1 (hrS) in a sealed tube for five hours at 200°. In this »q 
nitration is avoided, but the reaction must be completed by opeoitt 
the tube, decanting the liquid, adding more heid, and then re-bestitf 
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^ *“ orxDgt-ni poirdw, «. p. 

^H* 0 ,K, 3 H, 0 , cm be p^iej 
, « «,t M»dJy 't the «w salt ie ^Kd! 

I fre® Jii* til* •rtw, O^H,0,-OOjEt, which forms silky. 

' J . t : 3 : « «« is obteioed by hcatins the above 
,dh tydnodm end phosphorus in a sealed tube fo%™ h^.rs 
(„ , u fon^ “■““‘“..pJe ^llow needles, m. p. above 300 ^- Tlie 

bjisli «IU an be ha^Iy isolated on account of their hydrolysabilitv 
WnsB ibe "fixr »lt th» ettyf eeter (brown crystals, m n 136 i syei 

Derivative of PhthaUo Acid ConUining Sulphur and 
Lviirogen. Askold Rmssirt and Hsioiakn Hollk (Visi^ iflu, 

[3027-3010),— Thiophthalic anhydride, ^ / 

^rrnien.ly prep^ by triturating phthalie anhydride and crvsUl" 
IubI Midium sulphide in a mortar, addinv watj^r 
WKtare into dilute hydrochloric acid; the product t K'’®rom 
iitibiiic scid by repeated citraction with aoiien.ie 
Ii U coiiverted into phtbalide by reduction with 8" sol *'” “tbonate. 

:U e!.um^ by treating tbiophthalie anhydride with I'oM illkT’ 
lodumi ethojide, and adding ethyl iodide ^ In a i ° alcoholic 
.«inenc esjers, CO.R.C.Ht-CO-k' and <IU,,^ri "crSK" ha * 
been prepared ; thus (S)-wH.yl ethyl thiol MaUte ‘ ‘ 

COjEfCjH •C'O-S.Me 

«llirl slcohol.acd methyl mercantan bvlie Irni ' * phlholic acid, 

iM'tcpa.'ed by adding ethyl ‘iodidrto’.bn' itf 
wJiu® methoxide, and yields nhtbalic n^ 'i '"''thyl-alcoholio 

mtTTSplai) by hydrolysis When cl I 0 " a alcohol and ethyl 

.iodiof ,S adUJ:S niellth^l^lthc 

Mid tbiophthalie anhydride and tho . • ? ■■odiuui methoxide 

'wtraiiitrodiphcnyl sulphide’ and IS) •”•'4 "r v’ 
ihiUaie, CO,Mo-C,H^CO'S-C H IVIM^ 

.re Obutined.’ d/JSy7dilowSte P""”-’ 

2:.*= s? ,r -r? 

^ O.H,<«^NPh, m. p. about 144» long, red needles 

.ul°phids inlidW^xi^ene »".» pkoaphorus penta- 

*i«>holio sodium hld^ride 
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00,H-0,H,-0<^>C,H^ m. p. 189>. the of ^ 

m. p. 73° ; the hydrochloridt, C, 4 H, 0 ,N^ HCI, end the 
ealeiitm «»It» «red«icribed, the InUer yielding l-phenylben«U»e^ 
dietillatioo. 

IminopilAatanil, ®- P' 

obtained from thiophtheUnil end certemide et U0~15(r, 
in alkalie and in dilute acids, and yields 

C«H4<^'^^5[^NPh, m. p. 145°, witb methyl sulphate ,n .it,^ 

solutions, and bemyliminopktkalaml, m. P- '2^, with heniyl cii:tT,4 
and alcoholic sodium ethoiide. Onmin ophthalantl, 

m. p. 246° (decotup.), prepared from thiophthalanil, hj<iroijUu „4 
sulphate and sodium carbonate in alcoholic solution, is very .iji,;, 
and has’ a strongly acidic, but no bMic, character. The 
of iminophthalanii in chloroform yields i)romoim.no/rAiWW.«,j 

dibromid», brown needles, which ret4«. 

at 180°, loses bromine, and yields hrimoiminojihihal^troutci^ 

, CisHjONjBr,, m. p. 242°, colourless leaBeta. C S. 

Comoounda of the Propane Series. II. Simul.m. 

1911 44 , 3084—3091. Compare this vol., i, 644),-Ww 
heated at 200° and then distilled under diminished pressure, a plului 
lm;no,'.nhutvrvl chloride loses carbon monoxide and hydrogen chlonh, 

from alcXl in lustrous, hexagonal needles, m. p. 10o-ll)j,an4u 
hvdrolvsed by dilute acids to phtbaUc acid and acetone. It coaib,«. 

d.K b’,.™., 

which forms lustrous, “glassy needles, ra p. 86 89“- 

Tresence of moisture, decomposes into phthal.m.de and bro.u..ac««* 
When heated above its ra. p. under diminished pressure the .hh,.,.» 
^^m^nnd loses hydrogen bromide and yields a mixture of twn ,s..,«™ 

COlDpOUTiO 10 ft rt XI f\ *'W»r’*0 W Tir ftf wllicll 

1, .i».a 

alooholic solution to a dtbaste a^, CnHjOjN. IB ^ ^ 

email needles, which become brown at 136 ana 



osoAinc ctrDiBTRr 

jli— IM’; tl» tiimr nit. 0 How* *' 

- a^SB4..iH,0.«,dneria^ '^•■'^”.0. .aj 

\, « ,agp»M tint eh* ^ 

Wi^fi pkth*limi««Up4“',^(«>.a);cH^. 

irMiMon(lwwat«r-h«ili,itrie/da,/!;L'“'' '“ *»‘«t9<l witi. , 

ikxk mnultiin in colourle^ R 

^imd^ina mt. 1^Q<> -«J .-. • ^*0168, m, ^ 

• pt^VlOUB 

■■■’"**'“0-.tfphth*i. 
Pr»p«»tion of a;4-ni»m(„ . *■• B. 

wru. Mauktox Tavlo* n^' A(>irf 

Bl, ?3), wlwn ondised with notw..- -'lorgau 7V 

Mwile,, a. p 27/0 ,,, Pi^wnee 


Mwlle., a. P 276“ Jk- . "““'"‘'//nMm,,; "/,7 P'^nee 

Ktiirecliloric »cid furnkhes 4 ’- 6 J' ‘ ‘’" '’-'■'''oljsi.i '*^. 

M jr.Uo« nnedl* . jj,, j Jy , 

pT'f /omn wiih anilL 12 Ti / '^'4 i« d vJTJi' ' ?• 

|ii«<il«,m. p. 3I5«. ^ “o'"-) » coiid8i,.„ij„^ 

7Vik»/l.- — L P. JJ Q JJ*** 


colouriMs 

W‘<ip ™ tbs entry of’^hfom““"“ m 

‘ ‘lie easo of 


oPteined, 

“id .u- ,.ot mr 

K/«H ■» coneidetr Tf ‘'-*t it ^n" tT 

ua treatment ‘*>.0 , oone,.," 

18 AlimiVe.^7 


a/ “ “““eioerert to 1 . ‘'‘»t it ran K„ — -^ir- 

treatment H 

« carbon dio^^f^n j ^^'omine cftii«ftB fk 

"euzaa-, ? •■'^rs 

I A tiotiAi formiiU A tko . ^ ^icohol and 

'V«« atom Cirri* tt P^PaPle 00^”'" 

of carbon °® 


I nT ™®P'^“0-c0BiM,.nr ‘"™«Bon of i 
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11 ^■uanii ”\rrhon»t« ot in smmaou »i4 ' 

ot«Dg« y‘"°Li“'TT lorm» »!<»''*■'' « <41^ 

colourle"^ ieoomp. 23(>-. TW lwi« 

<'■ '‘“*1 *meltol e**®' sepant*# m 
yellow ^’^llioe plate* ; t^* ^ form* buniliei ol !,.*» 

J&lt for®* iJii^ronwpy*^ fribrmopyro'jft^diijn^ 

U'aintot at 16'^’. , I 

needlea- wbicn decomp- 1°" ;„ntcarl)orylio acid i*p«i, 

^ The 4ot'“"* , ,tf£iao<)r«”‘oky“>'0 /)ii,rOfflod}Jro^i«*i' 

in brown crye^^f „eedle*.Jo«‘>“^f'’ > K f j 

teatber-like 8'“' g, priamat'*-' «■?* 

iorin* latg®’ lohtbalntM- Ph"-"' 'i '* 

PreparftMo^ iripotassio"' i,li«ic!i.i,ib.«, 

'>y ‘'’L”'or by iDlrodncing the product' in fad 

crystalliern? . •jj^j.jy yield* tw“ respectively ; on j^daciilrd' 
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. ^ tabtoto ; H Oil* oofflbia# teomins, but yiulda 

B- P- Wl"* *bWi erygtallisM in prisms or tablets, 
ybenaeyl-^pbenjrlrinylmalonata is hydrolysad with 
'^^roside^ moua- and di-poltarium salts are produced, which 
«ith aeida yield y^mxo^-fi-phtnyllmtynhtiiimie aeUL, 

which cryetallisea f^om water in small, lustrous 

containiog 2H,0. When heated the hydrated acid melts 
{ijtf then loess water, re-solidifios, and finally melts and 
at about 170°. The product of hydrolysis of the unsaturated 
*‘a>n!»in« al»o * «n>ell quantity of ii hijdroxy-^Miphmyloroto- 

scvi. “■ I*- 

oallues in slender needles. When this acid is heated above its 
^ * it is converted into benzoylphenylvinyUcelic acid and 
* *’• , OH-CPh-UlircPh-CH, 

^^Irory ^ dipims/l i-erotolticlone, ^ ■ “■ P- 


"^VVhen benioylpbenylbutyrolactonic acid is heated at 170 — 185° 
alii carlwn dioxide ceases to be evolved, four .siibstanceB are pro- 
uaniely: (1) yl>enioyl-^-phenylvinylacetic acid; (2) an octi, 
, p isn^ isomeric with y-benxoyl-^i.phenylvinylacetic acid, and 
tv,ialli-ing in large plates ; (3) y beutoyl./J plienyl.^.butyrolaclone, 
| 4 | a small ijuantity of an uneaturuted tacloiu, probably 

1 t. i m p 172°, which forms thin, lemon-yellow plates. 

I1|-(XH1 ■ } f 

y !ltmayl-^-fdimytvinylacetic acid, OllBr-iCPh-CH./COjU, m. p. 135°, 
)rm< small, colourless prisms. When a solution of this acid in 
lethrl alcohol is saturated with hydrogen cliloriile, methyl fi-ehloro- 
imloyl ji phenyllmtyrale, CH,Ba'CPhCI'CH.j'Ol ).jMe, m. p. 131°, is 
ralnct'd, which crystallises in slender needles. The unsaturated acid 
lajbiuw with bromine to form two atereoisoinoric {iy-dibromo-ybem- 
d ^ pbenylbulyrie aeide, CHBzl?r‘CPhBr-Ullj-CO.Jl, which decom- 
iM wlthuiit melting ; one form crysullises in plate.s and the other in 
ersler ncedlos. When these dibromides are added to solution of 
slium hydrogen carbonate, they are converted into a lactone, probably 


lIBrCPh:^ 


m. p. 131°, which forms pale yellow needles. 


e , „ , , „ . , ClI.,B/,-UPh-CH» 

■i lxmoyl p-phenyl-p-biUyrolactone, ' K , m. p. 93, 

'i ntallises in needles or prisms, and Ls very stable ; it is not affected 
hen boiled with water or sodium carbonate solution, and does not 
Komiiose when heated at 200°. When the lactone is added to 
lcoh..|ie potassium hydroxide, it is converted into y-benzoyl-^-phenyl- 
inylacetic acid, and if treated with methyl alcohol and hydrogen 
tlotide, it is transformed into methyl J8^;hlo^o-y-bBnzoyl-/3-pheuyl- 
styrate. If a solution of the lactone in glacial acetic acid is 
uurated with hydrogen bromide, ^-bromo-y -benzoyl -^-pltenyllnitync 
fid, CHjBi-CPhBr’CHj'COjH, is produced, which forms long needles 
c. i. 3 g 
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•nd dMompotM witnoot nwltiiig. When w eth,^ 
ybeiizo7l-/3-phei>jI-/J-bat;Tofau!toi>e ia treated with # 

bromide and the product is decomposed with watwu? •M 
addition of acid, t-ht/dratg-fii-dipimyl-fi^i^>l«laehnu h 

OH-CPhEt-CH,*^Ph^, ’ , 

m. p. 190", is produced, but if tbe magnesium derivatiT, • 

directly into a mixture of ice and hydrochloric acid, a 

m. p. 140°, is formed. On adding acids to solutioua of t^**^****^ 

salts of these lactones, a third uomeride, “• P. 150°, is 

must be a S-lactone. »ja4 


y-BTOmo-y-benzoyl-ft-phen^lbulyric acid, CHBsBr-C'HPi,.( (i , 
was obtain^ in two atereoisomeric forms by the action of S,, 
bensoylphenylbutyric acid, one, m. p. about 189° ** 

forms flat needles or plates, and the other, m. p. 145 ’’ (doof,;/ ” 
crystallises in small prisms ; the corresponding methyl esters bt*' 
132° and 87* respectively. When these bromo-acids are iliJl**^*^^ 
a solution of sodium carbonate, each is converted into a mi 7'^ " 
two stereoisomeric y-bemoyl-fi phenyl-y-buiyrolacloiieti " '*** ** 
CHBz-CHPh-fjlHj 

one, m. p. 130°, forming large tablets, and the other, tn. p liS- l 
needles. y-Hydroxy y-hemoyl- ^-phenylbutyric acid 
on-CHBz-CHPh-CHj-COjH, 
m. p. 160° (decomp.), obtained when either of the lactones 
in alcoholic potassium hydroxide and subsequently acidifioi, f«rw 
long, colourless needles. By the action of magneeiuiij etbvl Wsms 
on tbe lactone of m, p. 'iZ<y’,y-hydroxy-yhemoyld-phtnvl-r)LvloiM^ 


OH-CPhEf(pH-CHPh 
0 — 

in needles. 




, m. p. 103°, is produced, which 


(Tj'iUiai 

E. (! 


peri-Naphthalidescetic Acid. Hebhann Pauly [with Wiuw 
Waltkb] {Bcr., 1911, 44, 3785 — 2786. Compare Sachs and 

this vol., i, 719).— This substance, C,„H|,<C^^^P>CH-C'1I„-C0,H, m 

prepared by oxidation of naphtbalidedimetbyl ketone (Zink, .iiwt, 
1902, i, 159) with sodium liypobromite. It crystallises in rosctio d 
needles, m. p. 168'5° (hath previously heated), 158° (bath not ptevr^di 
heated). The stfesr salt, Cj,Hj,O^Ag, forms microscopic lamine. 

R V S. 


Preparation of Acyl Derivatives of o-Salioyloiybeni* 
Acids. C. F. Boehkinoer <t Sohne (D.R.-P. 236196 and iSiJli} 
— When o-salicyloiybenzoic acid is treated with condensing agent* ;«d 
as acetic anhydride), acyl derivatives of general formula 

(K«an acyl group) are obtained, and the acetyl and etiylcarbad 
derivatives (Abetr., 1910, i, 386) have now been prepared by ih 
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el uttie wAydiM# Md •tfcyfehloracu-bonato rmp«etiTaly on 

■“det*. m. p. 153 °, ma 
Muii by ***’“" ^ chloride on o-nslicyloxybenaojo uid 

allnliM eolation, »nd tytalieyl<xtybenao^ corionoti, 

CgHieOii. 

. j Jf, in » suniUr nuuinar with carbonyl chloride. 

[i» second pelent etetea that the preparation of o-acy loxybenzoylcuty- 
^ wida procaedi smoothly without the application of heat if the 
anhl eacyloxybeneoic arid is left in contact with a tertiary amine dur- 
I s Ung period. A eolntion of acetyloiybentoic acid in pyridine was 
siter tome days to contain o-acetylo.xybenioyloxybenzoie arid 
i a diBcthylaniline solution of ethylcarbonylsalicylic arid furnished’ 
liylearbonyloiybensoyloiybenioio acid. j.' JI_ q Hj 

Ingeli Rimini Ration of the Aldehydes. Luioi Baibiano 
so .i«nd. ZiHcsi, 1911 , [v], 20 , ii, 245 — . 249 . Conjptire PaolinL 
I, roi, i, 779 ; I'idanean, Abstr., 1910 , i, 379 ). -The author 
it tUt the above reaction is given also by snisylacetone and other 
list he no longer maintains the o]iini<m that the substance 
lained by the dehydration of anethole glycol is an aldehyde. 

It. V. S. 

Sohitione of Benatldehyde and Hydrogen Cyanide in 
aur.) LioPOU) RosanTHALEg {Arch. I'harm., 1911 240 510-511 
bpsr* Abslr., 1909 , i, 623 ).— A reply to Wirth, this vol.', i, 875 . 

I T, A. H. 


Preparstion of >Nitrobenzaldehyde. Soci.T^ tTiinujuK dm 
S»u DU Kn0« (D.R..P. 237358).-\Vheu dilute auueous solutions 
«lu of o erdinitrotoluene are treated at a low temperature with 

•'-‘'‘‘■•“briualiieliydc according 

b.VO, <',11, -CHINO, Na + 2KMnO, + H.,0 - 

L,, . . , •'*^®j'®s'ff«'^'HO + 3NaNO, + 2MnO„ + 2KOH 

Bf the tmituie is kept neutral or only slightly alkslino, a theoretical 
■> of pure o-nitrobenzaldehyde is produced. K. M. (j_ jj 

ri-^Ardr evabs 

h 17791 T 'W., 1911, 33, 

Thin T i.®" - '■ 338) an account 

Thow t h"’"'' o' ’«-“i‘™'>ensoylcarbinol towarde 

I oiXifn If to the preparation 

^iidation of OT-mtrobenioylformaldehyde. 

I nedi^ '"-nitrobenaiylformaldehyde, m. p. 223 °, forms dark 

^^"’or^^rifna treated with potassium permanganate in 
eipiUlediiri oride ?*■ Poteeeium ferricyanide, freshly 
**“• of sodium ^ precipitated mercuric oxide in 

t cttniiw^ hydroxide lu each case, m-nitrobenzoic acid 
I Pmdact of oxidation. In the absence of alkali hydroidd” 

3*2 
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freshly prseipiUtsd tilrer odds sod maenrie odds do nu ^ ; 
oddstion of the oompoand »t the ordtiuury ton>p«rstu» |J< % 
eonmi. it into m-nitrobenzoie seid. When the ddehyjj*^ 
with hot solutions of copper scetste or with siksli 
trsnsformed into m-nitromsodelic acid. 

The rMulte of these experiments and those recorded in 
paper (loc. eii.) indicate that m-nitrobenzoylcarbinol 
benzoylformaldehyde behare similarly to the parent 
(com|Mre Evans, Abstr., 1906, i, 269), but that thev'^t^ 
sensitive to reagents in the presence of alkali hydroxides 
the nitro-derivatives show a greater tendency to progre*,***^ 
benzoic acid stage, yielding m-nitrobenzoie acid, than to ^ 
possible intermediate compounds, namely, m-nitromsndi''* ^ 
nt-nitrophenylglyoxylic acids. ^ *1 

Catalytic Conversion of I Methylry^Zopentane^on^ 
Metbylcycfopentane. Nicolai D. Eelikskt (Ser. 1911 
2781 — 2782). — .Skita and Ritter (this vol., i, 272) have 
the catalytic reduction of a number of substances coniaimni'** 
membered rings is attended by the production of small qtisnti^ 
the corresponding saturated cyclic hydrocarbons. The authot 
that catalytic reduction of 1 -methylcycfopentane-S one with uitid 
150 — 160*' yields a mixture of water, the alcohol, the ketone, 
hydrocarbon, whilst if the temperature U raised to 250'q methjictq, 
pentane is obtained in good yield. The fact that at this teiu),.tv» 
no dehydrogenisation occurs marks the difference Iietwect tl* 
membered and the six-membered ring. K V. ji 

Catalytic Beduction in a Vacuum. Nicoui D. Zelixssv (he 
1911, 44, 2779 — 2780). — Reductions by means of hydrogen in 
presence of nickel can be accomplished under reduced pressure Frm 

I : 3-dimflthyl A^-cycfohexpne-5 one at 200“ and 75 — 80 mtu., 1 34 . 

methylcycfohexanone was obtained. From tsopborone at a pressure a 
70 — 75 mm., the temperature of the nickel being 180°, dibulre 
isophorone was produced. H, V. S. 

Synthesis of New Hydroaromatic Ketones. (;£oii,u 
Dakzens and H. Rost {Compt. rend., 1911, 153, 772 — 775. (kmpsn 
Ab.str., 1910, i, 856 ; 1907, i, 627).-— A description of new ketew 
obtained by the action of an organomagnesium halides 00 nil 
chloride.s at - 10“. The products are puriBed from small q'l.Mititw 
of tertiary alcohols through the agency of their semicarbazoues. 

cjcloHexoylcychhexene, CjHjj’CO'CjHj, b. p. 136“/19 mra,, tona>» 
temicarbazone, m. p. 117 — 118“. n-,5«tyrpicycloAeiCfln«, 
CeHji-CO-CjH,, 

b. p. 94“/13 mm., forms a semicarbazone, m. p. 153 — 164°. 

The following acid chlorides were obtained by the action of thiMil 
chloride on the acids ; cycloZ/exeneacetyl chloride, CjH,i‘CH,‘C0C, 
b. p. 98 — 100“/23 mm. ; 2-meihylcjc\ohexeTUaceij/l chloride, b, p 
104 — 105“/13 mm.; Z-vulhyleycXohtxentaeelyl eddoride, b. p. 95— ? 6 ' 

II mm.; h-melhylcyts\ohexeneacctyl chloride, b. p. 109 — 110°/S mm. 
i-mtthyU.yii\oh«xylacetyl cldoride, b. p. 75“/7 mm. 



^ (•*» Tol-. i. 290) c<ntd«aMi witk 

r*"^ l*io «»*«rt«a into Mj/t l-fxM^-i-teTt.-tui^cjeiiAmna- 
LTk P- ISe— W9“/>0 ®“- : ^ cOTMspoadiog and luu b. p. 
iTTtJO niB., ini tho cUeritU, b. p. 127— 128' 8 niiu. JMU 

|^2VUMye3rclo*«J»*«^ ■— 

F..;.««»n<iinK •<»<* b** b. p. 173- 


b. 

-176'71: 


p. U6— U0‘>/U mm.; 
mm., and the eUorid*, 


LwrT«»P"“^fL 

^ 154-136°, >3 mm. 

f Th^ »«• '^•®'**** P** r“ **'• foil"*'''!! ketones when treatod 
:.b Asnwaiuai methyl iodide; I-deetOM,v/cyclrtAe.re«<i, 

^ C.H.-Cil. t.'OMe. 

, 79 80°/n mm-; tmxearbatone, m. p. 176 . 

b. p 312°; $*miearbazo7tt, m. p. 170 . Aftlonl^n^»ttM■ 
b. p. 306 — 207°; MmicariatinM. m. p. 154°, l-Acttonj/l- 
' ^I ^.-teknkwiM. b. p. 208°; tannatrbdiutit, m. p. 160—161°. 
^JlnuAyfteijdoyoloAewiM, b. p. 135 — 136° 10 mm. , s«mictirhasoH 4 t 
I p 306°. 


\v. 0. w. 


I Action of the Ohloroanhydride of ci/c/oPropanecwboxylio 
^id on Beneene in Preuonoe of Aluminium Chloride. Nit-oui 
U. W- Ohem. .Sbe., 1911, 43, 1163 1173).— The 
uthor baa confirmed the formation of beii/,nyl(*»/rfopn)|)ano by the 
^mpoaitioD of benioylryofopropanecarboxylii: acid (I’erkin), and 
^*s tbat this ketone is also obtained by the inleraclion of the 
^loroanhydride of cycfopropanecarborylic aeid and Ixoiieiie in presence 
a sluminium chloride at 35 — 60°. Bonioylcycfoprupanc, obtained by 
the Utter method, gives a y-benioylpropyl biomi.lc, m. p. 3D whilst 
tbii compound when prepared from the benzoylrycfopropano given by 
Perkin's method has m. p. 30 5°; this dilTcreme i.s nut explained 
Pte action of potassium hydroxide on y boii/.ojlprc)py] bromide yields 
bectoylcycfopropane. 

m.Vdrofwu<)yf.yclopropon«,NOj-C,ll/CO-i:H<|l,|j*,scparatoafron: 

netbyl alcohol in rectangular plates, m. p. 77 and on reduction with 

lio and hydrochloric acid yields a crystalline t.isc, m. p. 97 98“, the 

liaio-compound of which combines with nH)>htliols, forming scarlet 
xxocolouring matters. 


cyclo/’n^fisnijffomtiM, NU,-CHPh-CFI<V||^ obtained by re- 

during the oxime of benxoylcpc/opropane in alcoholic solution with 
sodium, has b. p. 234-7—2357749 mm., O; 0 9996— 1-0019, 
Id, 0'9884, D* 0-9843, jtp 1-5353 — 1'5360. The /n/tfrocA/ornfc, m. p. 
22(^221°, plalinichloridt, (C,oH„NIl 5 )j,H„VtCI„, m.' p. 177° (decomp.), 
and the (At^^tde, NHPh-t;H-Nll-C,pH,„ ni. p. 124°, were pre- 
pared. Oxidation of tho amine by means of ja»rmanganato yields 
benxoyleyc&propane. 


fiinUkyclopropijlmethylcarbinol, OU-UPh.Me-CU^V^^’'^ obtained 

, , . . CHg I 

oy th® m(«raotioiL of benzoylcyc^propaue aad xuagneHium methyl 
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iodide, baa b. p. 

■b 1 63{M). 

a-Ph»nyl-a-eye\opropyl«lkyUne, 

the action <rf acetic acid on the preceding <toinpount! t. 
211—2137758 mm., Di* 0-9653, «b 1-5497, and givae » ^ f. 

coloration with a drop of concentrated sulphuric acid. 

Aromatio Amino-ketones. Fbanz Kracaaij, (JSer daa 
Ga., 1911, 31, 419 — 456). — Various amino-ketones, in tl* 
their acetyl derivatives, have been prepared by heatinv 
and an acyl halide with aluminium chloride in carbon 
decomposing the resulting aluminium double componnd 
dilute hydrochloric acid at 0^ ; the hydrolysis of the acetyl '*1“ 
is effected by 20% hydrochloric acid. It seems essential to 
the process that the acyl halide should have a b. p. exceedini; * 
or should be halogenated ; tor instance, the method fails »itl, 
chloride or wobutyryl chloride, but yields good results wjtj, 
bromide or chloroacetyl chloride. *'*•.'1 

^Aminopropiopherume, NHj-C,H^-COEt. m. p. 140®, yellow [wje 
forms an acetyl derivative, m. p. 161°, hydrochloride, m. 
nUphate, m. p. 225°, oxime, m. p. 153°, and etliyl carbamate, la. p i^' 
It reacts with car^nyl chloride in benzene to form dt'-oww, j 
phenylearbamide, CO(NH*C,H^-COEt)j, m. p. 271°, whilst i^”' 
chloride reacts with hot aqueous potassium cyanate to form 
phenylearbamide, m. p. 218°. 

p,-Aminobulyrophenone, m. p. 84°, colourless needles, forms an om ‘ 
derivative, m. p. 142°, hydrochloride, m. p. 178°, sulphate, m. p. 21 *^ 
ethyl carbamate, m. p. 128°, and benzoyl derivative, m. p ipV 
1 >-Bulyrylphenylcarbamide and di p butyrylphenylcarbamiJe have a V 
194° and 235° respectively. ° 

to-CMoro-p-acetylaminoaceiophci^ie, NHAc-C,Hj-GO-CH,CI, d> p 
212°, yields p-acetylaminobenzoic acid by oxidation, and fomw -.w 
following derivatives in consequence of the reactivity of the chlorji 
atom : p-Acetylaminophenyl phmoxymethyl ketone, 
NHAc-C,H/CO-CHj-OPh, 
m. p. 1 45° j p-aeetylaminobenzoylmethyl acetate, 
NHAc-C,Hj-CO-CHj-OAc, 

m. p. 162° (the hydrolysis of which yields p-acetylaminouhijiiriar 
acetophenone, m. p. 176°, phenylhydrazone, m. p. 223°) ; p-sKalyisw™, 
beraoylmethylbenzooie, m. p. 200 — 201° ; and p-aoetylaminou j'kU- 

iminoacetophenone, NHAc-CoH^-CO-Cn 2 ’N<CQ^^CjH,, m. p. i" 

By treatment with nitric acid, D 1'5, at 0°, ii>-chloro-p-acetyiaiiiiiu^ 
acetophenone yields a>-chloro-m-nitro-p acetylaminoacetophenone, yeliov 
crystals, m. p. 120°; m-chloro-m-niiro-p-aminoacetophenone, m. p. \ti , 
obtained by its hydrolysis, yields m-nitro-y>-aminobenzoic arid et 
oxidation. The bromination of u-chloro-p-acetylaminoacetophenoMis 
chloroform at 100° yields <a-chloro-2 : b-dU)romo-ineetylamiin»ate 
phanone, m. p. 137°, the oxidation of which by alkaline hydrogie 
peroxide yields 2 : 5-dibromo-i-amincl>enzoie acid, m. p. above 3W, 


241—2427761 mm., 161—152761 



Qiauno oBUdSTBT. t m 

^ ^ 1 ^ 3 ; S-dSbniMiiMaM Mid and }MiibrtHu>b»Ds«M by tb* 
«* ih««xttino-*nd tte tarboxrl group*. w^Mor*- 
M, p. 14®*. obtained by faydrolyns of ite 
bma^l derivative, m. p. 

It MM** *"1^ potawinm aoeUta and potaeaium benioata 
to tom |KOiiMi*o**Miiyfm*tAyf aeatote, 

•ri**«*W ^C,H,-COCH,-0*CO-CH, 

jSS" and (be oorreepon^g homoaio, m. p. 188° ; the hydrolyrie 

165’ (ptunj/O^ramm*, m. p. 199°). 

r ^ braraioatioa in glaeUl acetic acid at 70 , u-chloro p^aoetylamino* 
L^^Moa* yields m^Uonhat^mo-p-nmti/laninMatopIteneM, 
NHAc-C,H,-CO-CHClBr, 

L n. 163°, which ia convert^ into p-ocetylaminobenioio acid by 
and into wcWoro u-irotno-ponMnortM/opAemme, m. p. 80'S° 
riyi/ffloUorid*, m, p. 182°), by hydrolysiR. By diazotUalion and treat- 
with ouprons cyanide, irchlorop-aminoacetophenone yield* 
p,fU4)naeM^tin3onUnU, CN'C^H^-CO-CHjUl, m. p. 98 — 100°, which 
^^rerted into the corresponding acid, m. p. 2 1 0°, by hydtolyri*. 

Obloroacetyl chloride, m-chloroacetanilide, and aluminium chloride 
iMct in carbon disulphide to form la-mdichlon-ji-acotSflaminoaMto- 
LtfscM, KHAc‘C,H,CI"CO'CH,CI, m. p. 146 — 147°, which has been 
^rerted tuccessively into 2-chloro-4-aminobenK)ic acid and 2-chloro- 
4 hydroiybenioic acid, and yields by hydrolysis u-m-dicAioro-p-omino- 
adiopluMmt, m. p. 96—97° (hylrocUoride, m. p. 178°). In a aimilar 
maoner, chloroacetyl chloride and m-bromnacetsnilide yield u cAlOfO-m- 
Iromo-p^aettylamineiacetophonme, m. p. 113°, which is converted into 
Ibe amiao-compound, m. p. 97 — 98° (hydrodJoritU, m. p. 180°), by 
hydrolysis and into 2-broaio-4-aminobentoic acid by oxidation. Ohloro- 
scetyl chloride and o-acetotoluidide yield lachloro Z-<u:etylamino~i-mcthyl- 
natcpkttumo, NHAc’CjHjMe'CO’CHjCI, m, p. 160°, which is convert^ 
by oxidation, hydrolysis, and diaxotisation successively into o-actiyl- 
anuiop (o/utc oeuf, m. p. 367 — 270° (decomp.), o-amino-p-toluic acid, 
and p toluio acid ; it yields uhc/doro-ui bronw 'i-aott’jtamino-i mcthyl- 
aatopAmone, m. p. 110°, by bromination iu acetic acid, and reacts with 
potassium acetate or benxoate to form an oceptls, 

NHAc-CellsMe-CO-CHj-O-Ul-CH,, 

B. p. 90?°, or hmioaie, m. p. 130°. The nitration of oi-chloro-3-acetyl- 
amino4*methylacetopbenono yields a nitre-compound, m. p. 204°, the 
constitution of which is proved by its conversion ultimately into 
0-mtro.p tolnic acid. 

adJkloi^-actlylamiruyi-meOiylaetlophctwnt, m. p. 146°, yields 
m-djoroaettj/i-m toluidine, m. p. 132°, by hydrolysis. 0. S. 


a-Amioowobutyrophenone, NHj'CMe^-COPh. SmanuiiD G abbibi, 
(Sir., 1911, 44, 3091—3093). — When kept for three weeks, 
a aminotiobntyropbenone (Ibis vol., i, 212) is converted into a crystal- 
line sitiftanes, 0_H„0,Nj, which separates from light petroleum in 
Ivstrooi, gles^, oat, obliquely-cut needles or rhombohedral crystals, 
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m. p. 106 — 106®. An tqaeooM Hdntion of tbe oompoaiui 
■troDgI; alknUne when boUad with wat»r, owi^ to reeonven^^ 
the original amioo-ketoDe. It diMoIrea in warn hydrachioric ^ 
yielding a-amioowobutyrophenone hydrochloride, wiu(^ form/t 
ehhride, (C,oHj,ON),H,PtClp m. p. 206 — 206®, with preriotiH , 
at 196®. 


Oxidation of Aniline. III. RtcO HaJtiu and Yosbihiko a. 
(Her., 1911, 44, 3080 — 3084. Comp^ thia vol, i, ^ 

the oridation of aniline with lead peroxide, BOrnatein (Ab«tr 
i, 37S^ obtained a compound, which he considered to be •-’■aaii,, ' 
benzoquinonedianil. The compound is readily prepared hr 
aniline in aqueous acetic acid solution at 0® with lead' lernij 
Determinations of the molecular weight and analysis of it^ hvir,, 
chlorides show that it has the composition and uot C. II \ 

From its solubility in organic solvents, and the fact that it yield, 
phenine when heated with aniline in glacial acetic acid solution, ii« 
authors conclude that it has the constitution : 

NPh:c<«»j-^<J|Ji>>c:NPh. 

2-Amino-5-anilino-p-ben2oquinonedianil forms a mornKyilrodtlunlt 
Cj^HjdNj.HCI, and a dihydroclUoride, Cj,Hj,)N,, 2HCI, 311,0 ; 
oeelyl derivative, C5„Hj20N,, crystallises in long, bluish-red pri-uu 
m. p. 212®. F. Ij ' 


Binary Systems of which One Component is an Organic 
Compound and the Other an Inorganic Salt. Boeis N Mts 
sciiL'TKiN (J. Chim, I'hys., 1911, 0, 538 — 658. Compare this vol. 
i, 65). — A resume of the author’s work since 1903 on ike 
additive organic compounds of magnesium, aluminium, and calcium 
haloids. It. J. C'. 

Photochemical Reactions of the Nitrophenylindones. I. 
Mabussu Bakunin and E. Lanib (Gazzttta, 1911, 41, ii, 155 li'li — 
4-Nitro-2 phenylindou 0 , when kept in sunlight, yields a sutistanoc, 
m. p 320—325® (decomp.), which has the same percentage com|H),i 
tion and is very indifferent to chemical reagents. Solutions of d oitro 
2-pheoylindoDe in various solvents, when exposed to light, dcpositel 
crystalline substances (apparently mixtures) of different and inom- 
stant melting points. From the ethereal solntion three subsunce, 
are produced, which cannot be separated by recrystallisation, but on 
melting the mixture of all three the substance of m. p. 218° is eon 
verted into 4-nitro-2-pheDylindone, which can be removed. From tlie 
remainder, two substances can be obtained, one having m. p. 28ib. and 
the other m. p. about 320®; the latter is identical with the substnmr 
obtained from 4-nitro-2 phenylindonB without a solvent. Theprodud' 
obtained in the ease of other solvents were^imilar to the three juiu 
described. 

6-Nitro-2-phenyIindone remains unchanged in sunlight, but when its 
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■ »» e*p<*wl to light, miztarM of erystaUise snbsUnces aw 

Ib tho caao of tho benaeoo aolulion the product waa 
into throe oobotance*, m. p. 237—229“, about >80“, and above 
^^droly. 

^ ^5 formatioD of 4-Ditro-2-phenyUndoDe from 4-nitro-a phenyl- 
. _juc acid and phosphoric oxide in chloroform, a snmll quantity 
crystalline substance, m. p. 388“, is obtained. 

R. V.S 

Chioroiminoquinonea. Leuuul Chislss Raikoub (dnisr. 
cym-j> 19ll>^ — Stiegliu and Eirle (Abslr., 1904, 

J5) have described stereoisomeric chloroiniiuo-acid ethers, and 
^*liW and Peterson (Abstr., 1910, i, 333; this vol.. i, 879) have 
stereoisomerio chloroimino-ketoues. In tlie present paper, 
Jp’^unt is given of experiments undertaken with the object of 
^jctcrmioiDg whether* stereoisomerism conid be observed in the 
diloioifflinoqvioo®®*- Six chioroiminoquinones of a structure which 
admit of the formation of stereoisomerides have been studied, 
in no case was stereoieomerism discovered. 
i.Bremo-i-aminopImol, m. p. 165“, crystallLses in jiale brown 
ceedles; its hydroehloride darkens at 225“, but does not melt. 

2 /iroiao-t-eWoroiminojninons. O'.CjHjBriNCl, prepared by tlie action 
of hypochlorone acid on 2-bronio-4-aminophonol, forms yellow crystals, 
uiiJ decomposes at about 60“. 

iCUaro-i-brooto-i-aTninophenol, m. p. 181“ obtained by reducing 
the corresponding nitrophenol with stannous chloride, crystallises in 
thin plates, and is probably identical with the compound obtained by 
(Tark (Abstr., 1893, i, 321). 2-CA/oro-6-hromo-4-(7tforoimt?t.o^uino>M, 
B. p. 87—88“, forms yellow crystals. 

2 ; 4 : U Tricldoro-m-cresol, m. p. 47“, prei)ared by the action of 
todium hypochlorite on m-cresol, crystallises in colourless plates, and 
on oxidation is converted into 2 : 6-dichlorotoluquinano; the actlale, 
b. p. 373 — 274“, was obtained as a colourless, viscous liquid. 

When a solution of 2 : 4 : 6 tribromo-»t-eresol in glacial acetic acid 
is treated with sodium nitrite, 2 : 4-dibromo-6-nitro-7it cre8ol, m. p. 
131“ (decomp.), and 2 : 6-dibromo-4-nitro-m-crosol, m. p. 87“, are 
obtained in yields of 35% and 40% respectively. 2 : 4-Dibromo-6- 
tmino^-cresol has m. p. 176“; the corresponding henzoplamiruhcom- 
pound, m. p. 198“, forms colourless crystals. 2 : Dibromo-i-hydroxy- 
o-tolyl-G-mithane, OH-CjHMeBrj-NH-CO.^Et, iii. p. 155 ’, obtained by 
the action of ethyl chlorocarbonate on 2 ; 4-dibromO'6-atnino-»i-cresol 
in presence of sodium hydroxide, is a brown solid. 2 : 6-Z>t6roTOO-4- 
ciloroimifuitoluqvinaru, OiCjUMeBrjINCI, m. p. 88“ forms yellow, 
hexagonal plates. 2 : O-Zlihromo-l-awruo-m-cresof, m. p. 116 — 117°, 
crystallises in brown scales; its hydrochloride is described. 2:6- 
liihromo-i-bemoylamino-vo tolyl benzoate, m. p. 188°, forms colourless 
crystals % '.fi-DihTomo-'i-hydroxy p-tolylA-ureJJume has ni. p. 169“. 
^ '^b-Dibronyy^'Oeciylamino-m-tolyl acetate, \a. p. 216“, crystallises in 
long, silky needles. When 2 ■.b-dibromo-i-nitro-m-tohjl ethyl carbonate, 
^0,'C5HSIeBrj"0'C02Et, m. p. 43 — 45°, obtained by the action of 
ethyl chlorocarbonate on 2 :6-dibromo-4-nitro m-cresol in presence of 
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■odioni hfdrratide, b ndnead with tin u4 h/dititdilgrie acy 
eonrcrtad into 3 : 6-dibroiiio-3^iydro«y-»4olylnwth*net ' * 

Kebmiftiin nnd Tfchrinnky (Aiwtr., 1899, i 139) hnre «h<ms » 
4 -chlorotoluquinoB*oxim« azbti in two BiodiSisttioiu, whiH^ 
reduction, give » chloronminocretol, m. p. 304 — 
with th»t obtoined by the rednctiim of the eabetuee prodoe*^ 
chlorinstiog 6-nitro-m-cresol in glncUl acetic add aolntion. 
have been made to prepare etereoisomerio chiordminequiaotiu 
aponding with theee oximea. A chloroanjinocreaol prepared from Amt,*, 
evcteeol had m. p, 166— 167°, and on oxidation gave a chloromuoa. 
qoinone, m. p. 87°, whilat that aimilarly obtained from Kehrmm, 
ehloroaminocreaol had m. p. 91°. It ia ahown that 
componnda are 2-Mor<h and i-ehIoro-6-ehUm>minoU)lvg^ tesf^ 
lively. 

i.Chloro-^-hemoylamino-m-tdyl httaoaU, m. p, 220°, prepared fn, 
Kehrmaon'a chloroaminocresol, forma nearly colourtesa crjstil^ 
^CIdoro-6-diloroiminotolu^uinone, O.C(H,MeCl.NCl, m. p. 91°, obiamni 
by the action of hypochloroua acid on Kehrmann’a chloroaminocreiol, 
cryatalliaea in radiating needlea. 

i-CUoro-Z-ehloroiminotolu/juiiume, m. p. 65°, prepared in a aimili, 
manner from the ehloroaminocreaol obtained by the electrolym; 
reduction of 3-nitro-t-chlorotolucne, forma brown ncdulea. 

When 2-Mon-6 nitrom. cr<tol, OH-CjHjClMe-NOj, m. p. 153’, 
obtained by the chlorination of 6 - iiitro TO.cre8ol, ia reduced vjih 
atannoua chloride, it ia converted into 2-<i/doro-6-amino-m-(!retol, m, p. 
166—167°, which forma coloiirleaa crystals; its hydrochloridt darket, 
above 225°. The oc«<a<« of the corresponding acatjifnmiTJO compouod 
has m. p. 178°. On oxidation, 2K;bIoro-6-Bmino.OT<!re8ol yields oivlW 
taluquinone, m. p. 55°, which is readily reduced to o-chiorotoluyuirul, 
m. p. 173°, crystallising in colourless leaflets. By the action of hype- 
chlorous acid on 2-chloro-6-amino.»»-cre8oI, 2<hloro-6xhloroimiDi> 


toluquinone, m. p. 87°, ia obtained. 

By the chlorination of o-nitrotoluene, a mixture of 2-chIoro- and 
4.chloro-6-nitrotoluene is produced. These compounds on electrolytic 
reduction are converted into 2-chloro- and 4-chloro-6.eminoiMre»l, 
which, on oxidation, yield ywiblorotoluquinone, m, p. 105°, and o-chloro- 
toluquinone, m. p. 55". B- 0, 


[Preparation of Condensation Products from p-^nro- 
qulnone or a-Naphthaquinons.] Rupoir Lessee (D.K.-P. 256074). 
— When the condensation products of quiuonee (or other diketo- 
derivatives) are reduced in alkaline solution with sodium hypo- 
sulphite, valuable dyes are produced. The products from dianilino-p* 
benzoquinone, OjHjO,(NHPh) 2 , chlorodianilino-pbensoquinone, and 
chloranilanilide (from aniline and cbloranil) are mentioned. The com 
pound, OsCl, 05 (NH'C,H,-OMe)„ obtained from chloranil and p anis 
idine, forms red needles with metallic lustre, and the product, 
C„U,0,-NH;C,H,-OEt, 

from p-phenetidine and a-naphthaquinooe, glistening, metallic, reoaisfl 
brown needles. 6. M. 
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^ putial or Total Beplao^eot of HatOgons by 
^ Polyhalogeoatod Aminoanthraqainonea. 

: yWw***"®* * Co, (l).R.-P. 336604).— 

Mlyhtlogenatiwl kminoanttinquinouea or their derivative* are 
rwhfiing agents (such a* iron and aeetic arid) in the 
pyridine, one or more of the halogen atoms are displaced 

spider these conditions, 3 ;4.dihromo>laminosnthraqninoDe yields 
.^^^laminoanthraqninone ; 2 : d^dibromo-l-melliyiaminoanthra- 
tarnishes 2-bromo-l-inethyIaminoanthraqinnone, and 1 : 3-di- 
^^^[s-eoinoantl^aqiiinone gives ^‘hromo-i-amituninthra^uiiUyM in 
j^,„n,a,.yellow, glistening leaHets, F. .M.O. M. 


preparation of p ■ Dialkylaminobenzyl - 1 - aminoanthra - 
anioona F*»BWsaK* vorm. Meisteb, Locms i RrOxino (D.R.-P. 
jjg 7 J 9 ).— When a mixture of 1-aminoanthiaquinone and a tertiary 
„ani*tic amine is treated with formaldehyde, it yields a pslialkyl- 
(■sinobenryl-l-eniinoanthraquinone of the general formula 

C,H.<J^>C,H,-NH-CH,-C Jf.-N H,, 

^OimUkylamiMbtn^l-l-amiiuianthrMiuitiOHe, C,j 5 H 3 „ 05 N.^ obtained 
when dimethylaniline is employed, has m. p. 211°, and forms orange- 
nd crystals, whilst f-<ii«thylamiiiob»nzyl-\-amiHoantliraguinon», m. p. 
196“ crystallises from xylene in red prisma. 1’. M. G. M. 


Preparation of Mixed Arylanthraquinonylcarbamideo. 
F*ib»**** yoett' Mkister, Lucius & BrCnino (D.R.-P. 236979 
and 236981). — Arylanthraquinonylcarbamides have previously been 
prepared ; it is now found that the reaction takes place when aryl- 
carbamyl chlorides react with aminoanthraquinones. The product 
obtain^ by boiling a nitrobenzene solution of 2 aminoanthraquinone 
vith diphenylcarbamyl chloride in the preseoce of sodium acetate forms 
yellow crystals, which does not fuse below 300“ ; this reaction is 
capable of wide exteosion. The second patent states that when 
^.^inoantbraquinone is heated with phenylurethane, a yellow powder 
separates from the cooled mixture, which has the properties of phtnyU 
p^tnthraguinmylearbamide. F. M. G. M. 


Conversion of 1 ; 2-Benzantbraquinone (Naphthanthra- 
qoinone) into Anthraquinone-1 : 2-dicarboxylic Acid. Rolamd 
ScBottand Emil Schwinger (iSer., 1911, 44, 2992—2998). — dntAra- 

jutnons-l ; i-diearboxylie acid, CjH^<C^|^C 5 ll 2 (COjH)j, required for 

the synthesis of 1 : 2-phthaloylanthraquinone, has been obtained by 
the oxidation of 1 : 2-beDzauthraqainone. By oxidation hy potassium 
permanganate in neutral solution, dipbthalylic acid and anthraquinone- 
l : 2dicarbozylic acid are both formed, but only in small amount 
(compare Graebe and Peter, Abstr., 1905, i, 704). However, when a 
5% lolation of 1 ; 2-b6Dzanthraquinone in concentrated sulphuric acid 
is added to twice the weight of hot water and the nearly boiling 
mixture is oxidised by solid potassium permanganate, anthraquinone- 
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1 • 2-<ii<!»rboxf lie »eid i« formed in 16'f^ yWd. 7^ taiui . 
obteiord in sbont 22% yield wh«i Ih* omdetem ia effected bf 
acid, D I '16, at 190 — 195*. ^ iir, - 

Anthraqninone-l ; 2-dHiarboxylic acid cryeUlHeee » pale 
oeedlee conUiniog HjO, yielde anthraqniuone by dietilUtioi ^ 
calcium oxide and a little water, and changm jte m. p., 267~2sj,; 
into the anhydridt, C,„H,Oj, ro. p. 319—321 pri‘m< uj 


leaflet*, which i* converted by ammonia at 225— S36 into the 
ra. p. 293°, yellow needle*. 


imii 

(U 


Relation between Bienitroeooompounda and Axylnitroaij. 
hydroxylaminee. Euooi Bxmbikoeb (&r., 1911, 44, 3066 -sij;,! 
—According to Piloty (Abetr., 1902, i, 734) the colourleea, biraolecuiu 
C-nitroso-componnda and the coloured, unimolecolar nitroso-comp,ufeii 
are to be considered a<t belonging to the same clase. 

Thi* view ie supported by the author, who flnds that chlorofortj., 
benzene, and glacial acetic acid solutions of certain typical bimoletuli^ 
nitrosocompounds (bisnitrosylbenzyl, d-bisnitrosocarone, «o,a(t,,i 
,4-nitrosite, and anethole-i^ nitrosite) acquire a blue or bluish-greet 
colour when heated, and accordingly must contain the tiitoK.,. 
compound in the unimolecular form. 

An explanation is also given of the transformation of bisniiros). 
carone, by the action of hydrochloric acid, into chlorocsroi.s i„6 
caronebisoilrosylic acid (caronenitros>obydroxylamine) obwrvsd by 
Baeyer (Abstr., 1895, i, 379). ■ 

Th« first stage in tb© action consists in the dtssociatioD of bisuitrtwo. 
carone into the unimolecular form, which under the iofluence ol 
hydrogen chloride is converted into chlorocarone and niiroiyl 
C H,rO-NO + HCl = C,„H,sOCl + NOH. The latter compound then 
unites with a second molecule of the nitroso-compound to luro 

caronebisnitrosylic acid, C|flH|50*N(0H)*K0. ^ 

The evanescent blue coloration observed on acidifying an alkshne 
solution of nitioetbane is considered by the author to bo due to the 
formation of either nitrosoethyl alcohol, NO-CHMe-OH, or the 
.//-nitrile, NO^-CHMe-NO. * « 

Transformations of Thujane. Nicolai M. Kijkeb {J. Huh 
Phy. Chor,^. Hoc., 1911, 43. 1157-1163 ).-Id the preparat.cm of 
thuiaue by the o.xidation of thujylbydrazme (this vol., i, i l), the 
purifleation of the latter by means of its hydrochloride may ead to 
the partial inversion of the th.-jylhydrazine, and hence of the thujsne, 
if auy excess of acid ia present with the hydroclilonde ; thus, it wjv, 
found that the ihuiane from the pure tbujylhydrazine had I a ]„ + J-S t . 
whilst two preparations from the crude hydrazine had [ajo +b'»-' 
and -t- 73 07“ respectively. .... 

When boiled with dilute sulphuric acid (1 ••()), thujane 
unchanged, whilst in a sealed tube the rotation is slightly iowered. 

The action of hydrobromic acid on thujane for a short time yivi - 
an unstable hromo-derivative, but prolonged action 

inactive5re»io-cpmpound,C,„H,jBr,b.p. Ill— 112°/19inm., « 

% 1 '4897, which is not decomposed when boiled with aqueous-alcohol 



OBQiJIIC CBKMI8TRT. 


i. 997 


ri^ 


jirdrttdde. B*dnction of thU compound in 80% nleoliol by 
j eoBMTxino couple yields e kyJroearbon, C,,H^ b. p. 
*'*^16 nUBi 9'7923, i»d l'd377. The formation of this hydro- 
IST"** i* ieomerio with roenthsne, indicates that the action of 
on Auiane leads to the rupture of the irimethylene 
^^j^foroation of a cycfopentane derivative, probably of the 

As the stable and the 

Me hromo^erivativea give one and the same unsaturatcd 
^In^^bon on decomposition, it is to be asRiimeil that they are 
identical, and that the difference in stability depends on 
*!^n,erism of the cis- and trans-type. 

T^^romo<ompound stable to alcoholic potassium hydroxide is 
. ^ bv distillation with quinoline, giving the unsaturated, 
S^JUrion, b. p. 162-l64“/75r. mm.. »?' 0-8108, 

* j .^}27 The similar hydrocarbon, obtained by the action 

dam hydroxide on the umatable bromo doiivativo, has b. p. 
“>71640/755 mm., Di“= 0-8131, »!„ 1-4540, [a],. +2-88'>, whilst the 
ris hvdrocarbon prepared by the action of pota.'siiiiu hydroxide 
the iodo-compound has b. p. 162-5 --lC3-5"/701 luin., hi" 0-ftlll, 
”* 1-4527, Wo -h0-2°. Each of these throo hydrociirhona gives a 
^pbeirVred coloration with acetic acid. These hydrocarbons are 
Lhiv of identical structure, which should ho one of the three 

protaO'y rw,— CH. 


following : 


CMe,:C 


5^!. . CHMc„-C- 


, Cllj-l^"Hj 

'^CMe-CHMe’ 


and 


„ ^CH — CHj 
t-’HMvC<(iHMe-CHMo’ 

Another isomeric hydrocarbon, C,oH)j, obtained by converting 
Umjtne into the dibromo-compound, C,oH,sB 7 , and dei-onqmsing the 
latter with aqueous-alcoholic potassium hydi-o.xide, has b. p. 16.,— Ib4 / 
760 mm., Df 0'8163. «o > "1520, [o]„ -l-23-0-2 ‘. T. H. V. 


Catalytic IsomeriBation of a-Picene. Nicoi.ai D. /klisskv 
{Her., 1911, 44, 2782 — 2784. Compare /cliiisky and Glinka, this 
vol,,' i, 870).— a-Pinene (obtained by fractionation of French 
turpentine) yields an i.someride when treiteil with hydiogen in 
presence of palladium black from palladium chloride. 1 his wopinene 
has b. p. 158-5—159-5“, Df 0-8573, 1-4641, [a]„ - 38-09°. It docs 

not absorb hydrogen chloride, an-J a iiitro.sochloridu could not be 
prepared from it. The author supposes the suh.stance to be produced 
by dehydrogenisation of the hydropii one first 
formed, and assigns to it the annexed formula. 
The same a-pinene, however, when treated -with 
hydrogen for four weeks under the pi essure 
of the head of acid in a Kipp’s apparatus and 
in the presence of palladium black from pal- 
ladium jimmoniuui chloride, yields pinene of 
b. p. 167-5 — 1687748 mm. Hydrogenisation of 
lievorotatory pinene by Sabatier’s method gave 


CMe 




i. m 
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ft bydropinrtw of b. p. 168 — (ocvr>% Ilf 6^642, I 
Wo -13-3°. and ftoothor hgdneoi^ b. p. 163 5, 

790 Bin., 0-8512. 'S*l-«80,[a]o-9-68“ B y 


■!S= 

'■8. ■ 


iMLaarolene. Iw*» L. KoniuroFr and I. ScHisntt,^ 

(/. R*a. Phy*. Cktm. Set., 1911, 43. 992-1 000).-.D,n.,ky , 

1888, 293) obtained twUurolene by diatilling the ftmntoDimii ^ 
Ralpboeampbylio add in preeence of ammoniom ddwide, bat 
indicate the proportion* of the two salt* n**d. aulhori b*,, 
investigated thi* reaction, which they carried out in a cant*. 
carbon dioxide, and as molecular proportion* of the two salt* g*,* b« 
litUe hydrocarbon, 2 mols. of ammonium chloride were tahen pet 
of gulphocamphylate. The latter should be crystallised from I,,- 
ammonia solution to prevent hydrolysis. 

Solphocamphylic acid, obtained by the action of sulphuric arid 
camphoric anhydride, gave m. p. 162 — 164°, the value 160— isj; 
having been given by earlier workeM. 

The products obtained by distilling the mixture of ammoniua 
chloride and sulphocamphylato were ; wolaurolene ; diisopro|,eny! ; i 
ketone giving an oxime, m. p. 116 — 118°, and a bromide, soltciiiug 
at 76°, m. p. 79°; ^-hydroxyhexahydro-xylic acid (compare 
and Parkin, Trans., 1907, 79, 332), and possibly other cyclic 


bydrocarboDS, 

The reactions probably proceed as follows; The sulphocamplij lie 
acid combines with the hydrogen chloride yielded by dissoeiatioc o( 
the ammonium chloride, giving two compounds, which lose hjilrogeu 
chloride, with formation of o- and ^-campholytic acids. The former 
of these re^ily undergoes isomeric change into the latter, which lose, 
carbon dioxide and gives tsolauroleoe, Ihtse two acids may aise b* 
transformed, by way of their hydrochlorides, into camphulactoue?, 
including .^<»mpholuctono ; this then gives (1) the lactone ol 
ctshTdroxyhexahydroiylic acid, and from it the corresponding acid, and 
^ (2) xylic acid. The bydrosy 

CMej(OH)- -CH-CO^ 

OH-CMe< 1 

MIH, CH, 


H 


OH 


acids corresponding with the 
campbolactones, and, to some 
extent, the acid corresponding 
with d'-campholactone, in conse- 
quence of hydration, dehydratiun, 


and loss of carbon dioxide and other groups, give a piuacone (annexed 
scheme), this pinacone then undergoing dehydration to diiso. 
propenyl. These hydroxy-acids also probably give an isomeride o! 
oamphorone or the latter itself. m u u 

The various products obtained are being investigated, T. H. V. 


Santene and ita Hydrohalidea. Iwait L. KoxDAKorr 
(/. Bus*. Phy,. Chtm. Sot., 1911, 43, 1107-1116).-The author 
hat previously (Abstr., 1910, i, 327) drawn the conclusion that, on 
lost of hydrogen chloride, true bornyl chloride and also fenebyl 
chloride do not yield methylenecamphene and methylenefencbene 
immediately, but that they give, firstly, a mixture of bornylene an 
oyclene, and fenchobornyleue and fenchocyclene respectively, t cxc 
then undergoing isomeric change into (I) methylenecamphene, wo 
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»b 4 Mid (i) fnidwBA, fenchocyclane, and 

BerUn, 1910) amved at a aimilar oonelu- 
TTila piasHkt Mpar raoorda certain obaerTOtions made in the 
m cMifinn the above etatemant experimentally. 

"^natoiel eant^ were employed : that from' sandalwood oil 
— MuU®f* -A-wtr., 1900, i, 677), and that from the eaeeiitial 


. / a . ' ' ~’-n — aawtu LUW CNWUVICU 

_ tia fit (own^re Aschan, Abatr., 1908, i, 91), these two being 
f P“™- >> fooixi that, in the latter ease, 

I ^ obtained pure by fraeiionation, since the lower 

; j„aions (d the oil contain a hydrocarbon with a lower boiling point 
H,, sanun^ whilst the neighbouring fractions with higher btSling 
^«ia contain eamphene and pinene. The hydrocai lam of )ow b. p. 

>t 105—110“, does not change in the air, and is not oxidisi 
^ pennanganate solution ; its nature is under investigation. A 
kydieearbon, C 7 H,j(t), with this b. p. was obtained by Muller (/oc. eil.) 
hr tbs iliy distillation of calcium toresantalate, either alone or mixed 
^ caldum acetate. 

VtTien treated with concentrated hydrochloric acid, the varioua 
^,<*jons of fir^santene exhibit the following behaviour: (I) the 
Inction, b. p. 105—125“ is turned brown, and yields itrincipally a 
Usck, csoutehonc-like mass, and hence very little chluro derivativo ; 
|j) tbat with b. p. 125—142“ is coloured yellow, owing to the 
himixtuie with that of lower b. p., and gives a chloro cotnpound liuuid 
at the ordinary tompersture, and (3) that boiling at 142— 147“ remains 
oolourloss, and yields a mixture of liquid and solid chloro-derivatives. 
The santene hydrochloride obtained is identical with norbornyi 
chloride, and consists of two isomerides, melting at 14“ and 81“ 
rwpectivsly, assuming the m. p. 81“, given by iMitUor end by Aschan, 
to be that of the pure isomeride. Using conditions for its 
preparation different from those of these authors, it is found that 
ttotens hydrochloride From santalol has a lower melting point than 
SI''. This hydrochloride, when pure, remains unchanged for a long 
time, but is converted into the iaouieride with the lower melting point 
under the infiuencs of hydrochloric acid. 

Contrary to Semmler’s statement, the hydrochloride with high 
Belling point is very stable to concentrated alcoholic potassium 
hydroxide at the ordinary temperature. On the water bath it under- 
joes only partial decomposition in five hours, whilst in a se.aled tube 
at 170“ it yields in the same space of time tlio two p)roducta : (1) 
»a optically inactive hydrocarbon, U„H.., b, p. 138'5— 142'6“, 
IP 08714, fi|, 1’46761, and (2) an etlier, b. p. about 195“. 

action of concentrated hydrobromic acid on santalol-santene 
a solid hydrobromide, melting in some cases at 25“ and in 
otbew at 18“, and gradually undergoing change into an inactive 
WsBu ,*>• P- 79-81“/8 mm., Di8 1-273, 
Si, l-DOSp, which either corresponds with the hydrochloride of 
lower meltmg point or represents a mixture of the two isomerides. 
WhM treated with concentrated alcoholic potassium hydroxide, 
tM liquid and solid bydrobcomides yield a mixture of santene 
tM ether, b. p. 195“. The formation of this ether, in this 
MU also in the preceding case, is regarded as due to condensation. 
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Oxidstioii of tiu) Mnt«M from tim bTdrohalidm bv i«-, 
periBAOgumto give* » h^droeorbon, K p. ISTii— 14S'5-, 
glyool, and a smatl qiuotity of a fragrant-MnelliBg 
Oxidation of eantone from aastakil gives the glycol ii, 
proportion and more rapidly. 

The acetyl derivative, C,Hy"OAc, of the aantonol «yntlie!,i,^ ; 
sandalol santene at the ordinary temperature has b. p. 85— bv' j ^ 

D» 0-9859, »u 1-45929, and i* optically inactive. X jj p’*’ 

Action of Nitroeyl Chloride on the Baeential Oil a 
Baplenrum fructicoeutn. Nitrosochloridee. Lcioi Kats-ci,,,.* 
and IC. Sxa»*aiOTTO (dtti A. Aecati. Itnati, 1911, [v],aO, ii, lS)ii,.|^;‘ 
— The previous attempts to prepare a nitroeochloride from tiie 
oil of Bujjlttirum fruclieotum (Francoseoni and Sanna, this rol., i (sj< 
by the method used by Wallach (Abstr., 1889, 1069) for atttu 
having been unsuccessful, the oil was separated into seventeen frMiiooj 
by distillation in a vacuum, but tbe method yielded no better re«a!u 
when employed on the Bepar.at6 fractions. By modifying the ptfjcwia,, 
however, by omitting the water and acetic acid, a nitrosochloriJe tw 
been prepared from all the fractions. A well-cooled mixture of m 
alcoholic solution of the oil with amyl nitrite or ethyl nitrite is «,ii 
stirred and treated with a saturated alcoholic solution of hydrogn, 
chloride in drops. The crude nilroaoc/iloride, C,(|H,jONCl, obtained it « 
unstable substance, and, although its m. p. and rotatory power are fsitij 
constant, it is a mixture of at least two nitrosochlorides, termed a an i jS, 
which have very different solubilities in chloroform. The more 
a-nitrosoehloride has m. p. 101 — 102°, [aju - 175°; the /S-nitrosorhlonie 
has m. p. 100—101°, [o]„ -285°. K. V. .S 

Baeential Oil of Bupleurum fructicoaum, Lina Lcit.i 
Francksconi and E. SeENAGIOTTo (AUi R. Accad. Lineti, 1911, [vj.ao, 
ii, 230 — 233. Compare this vol., h, 1026 ; Francesconi and Sanns, tl,« 
vol,, i, 658, 896). — In the present paper an account is given of U» 
fractional distillation of 10 litres of tbe essential oil. Seventeen 
fractions were collected, and the results are given of their eiaminaiien 
in respect to refractive index, rotatory power, density, percentage 
composition, acidity, .saponification number, etc. }’. V. S 

A‘-°-Dihydroouininaldehyde [and] /S-Phellandrene in the 
Essential Oil of Bupleuram fructicosum. Luiai Francesconi 
and E. Sebkaoiotto {Alii R. Accad. Lined, 1911, [v],aO, ii, 325—331 
Compare preceding abstract). — It is shown that the dihydrocumin 
aldehyde previously obtained from the nitrosochloride from this 
essential oil is A’-’-dihydrocuminaldehyde. The terpene of the oil i» 
/8-phellandrene, although it has a greater rotatory power than this 
substance as obtained from other souates. It gives a nitrosochloride, 
which (like its nitrosite) has a rotatory power of opposite sign to its 
own, and decomposes with production of A''°-dihydrocuminaldehyiie. 

Obampaca Oil. Bexjahik T. Bbooks {J. Amtr. Chem. Soc., iSll, 
33, 1763 -1772). — The flowers of JUiditlia ehampaca yield 0 37% oI si 
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' 1 nil twt ■PKiiiiMUl ol which gave the following couatanU : 
,’nd O'filOT ; **o 1‘4640 and 1-4688 ; ester number, 124 and 
«»ter 4*** Utter sample after acetylation was 199. 

^la^taiM lAeoyUthyl alephol, cineole, uoeugenol, Iteuzyl alcohol, 
^ • nd aaetio acids, and a crvstalUne ketotic, flr->t 

Bacon (this vol, i, 73), ' This ketone has [a]? -82-5° ; 
i*'*’. liJyjfaioue has m. p. 161°. By a study of the action of 
tU hydroxide on the ketone, it is shown that it is 

•k*4o*J* j mji^inic ester of ethyl alcohol and a kitonic alcohol, 
containing the group -CHIOlt-CO-, and miy therefore 
^’*»M«^nl*!d by the formula Ct\EfOH,-(!IIj-CO,/C,„Hi,0. 
^TW^wntUl oil of Michdin loiigi/olia differs considerably from 
V cAompscOi gives the following constants : DJ] 0'897, 
U*! aster number 180 ; its most characteristic constituent 

*’Irthyl or ethyl a-methylbutyrate. 

Jo*«ts of bath species of ilicMia contain an oxydisn, and it is 
*"'>•,1 Ihitto such enzymes the formation of aldehydos and ketones 

“^utial oil* » 


Bseential OB of Santolina chamoeoyparisaue, L. I. l.oiai 
•’ icssco-''’ dceoi/. /.incet, 1911, [»], 

i^ i 2J5— 260 ).— The quantity of essential oil contained in the stem 
die' plant is small, but it is found in considerable quantity in the 
1 vet The extraction was effected by distillation in S'oam, and the 
'eld varied from 0-2% to 1'15% of the material taken, the maximum 
obtained just before flowering. Tbo densities and the rotator/ 

• )«rs of the various products wore not markedly different. The 
Ml begins to distil at 1 76° at the ordinary pressure. At 15—20 mill., 
distillation wascarried out from 94° to 1 1 1°, six fractions being collected. 
The earlier fractions contained a terpene, whilst in the later ones 
there are probably hydroaromatic oxygenated compouud.s. The saponi- 
toiion numbers showed the presence of an ester, and indications of 
the presence of ket jnes were obUiued. The oil does not contain acids, 
iltohols, or phenols. B. V. S. 

E^ential Oil of Santolina chamescyparissus, L. 11. Action 
of Hydroxylamine. Luioi FBxtiOEScoHi and P. ScARSKiA {Atti K. 
AeeaJ Uncei, 1911, [v],120,ii, 318— 324. Compare preceding abstr^t), 
—By the action of hydroxylamine hydrochloride on the essential oil in 
iqneous-alcoholic solution in the presence of sodium hydrogen carbon- 
ate, the following substances are produced: (1) the hydroxylaraine- 
oaime of a ketone, C,|,HijO ; (2) an oxime of the same ketone ; (3) an 
uiime of another ketone ; (4) a hydroxylamine ; (5) terpenes and 
other unaltered substances. 

The terpene, after fr^tionation, has b. p. 165 — 170°, and appears to 


contain one double linking. 

When the product of the reaction is distilled with steam, the dis- 
tillate contains the two oximes and the hydroxylamine. The oximes 
can be removed by acidifying and redUtilliug. The hydroxylamine 
crystallises in hexagonal laminm, m. p. 62 — 64°. When oxidised with 
netcuric oxide it yields a ntfroso-compound, which is a colourless, 
crystalline sabstance, m. p. 60 — 62° : fused or in solution it is blue. 
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TIm <nMM» »• li(|ai^ vliieb r«dae» ?eUbli> aidotieQ „ 
h«Te been boiled with hydroeUorie aeid, AOd at tbe 
tiii« bjdrolyiia laada to ^a pradaetioii ^ oa» or more c«i^ 
eomponnda 

The hydroxglammtoximt, OH-NH'C,eH., IN-OH, obuitej u 
cryttalliution from the originat roaetion produet, forma Urw 
or thin lamiom, which on heating soften at 180—185“ sod 
190°; the liquid evolree gas and resolidifies, melting again a; 

If the heating is alow, the conversion into the anbetance of m 
occurs directly, no previous f osion being observed. The hydro* i- 
oxime doea not reduce Fehliog’a solution, unless it bat been a 
viously with hydrochloric acid. It does not react with aldehv^ 
By the action of nitrous acid, a dioxinu, C,oH,j(N-OH),, ia 
forms small, luatroua prisms, m. p. 268° (decomp.). The tUbtumUj' 
oxime has ni. p. 150—155°. When tbe bydroxylamineozime i«lew 
190 — 200° for an hour or more, the above diozime ia obtained, 
in addition the amnu oxime, NH,-C,,H, 7 lN’OH, which crysullii,.. ,,, 
colourless prisma, m. p. 150°. I; \- ^ 

Oomponente of Besential Oile. Composition of the Bsaentai 
Oils of Xnnthoxylum aubertis (Blvodia aubertiaj. am 
Xanthozylum alstum. Fbuobich W. Sskmuk ai.d y 
ficBOasBEaaisfl {Ber., 1911, 44, 2885— 2890).— The oil of 
auhertia was divided into three fractions. Fraction I, b. p. in— >ij 
J6 mm., comprised 2—3%, and has D-''0’8248, np 1'4977, + 3 (j 

It is probaby an aliphatic terpene. Fraction 2, b. p. I13~idir 
16 mm., comprised 80 — 90%. On purification it had the followirr 
properties ; b. p. 119—12379 mm., D»> 0 8781, 1-499, («|„ - Ss 

It consists in part of a sesquiterpene, evodene, of the same ty;« 
as limene ; eugenol methyl ether is also present, and conrtiiutes 
40 — 60% of the trade oil. Tbe third fraction is a solid, m. p. W 
(about 10% of tbe oil) ; it is pbloroacetopbenone dimethyl ether, 

CjqHijO,. 

Xemthoxylum alafum. — The first fraction, b. p. 50 — 60 /9 m®., 
comprised 80% of the crude oil.andis possibly heaUruiie, but is provisioo. 
ally termed xanthoxylene ; it has 0'84, n„ 1-47457, a„ -26; sod 
forms a hydrodUoride, b. p. 83—87710 mm., 0-959, n,, I tHit, 
Op - 1 1°. Tbe hydrocarbon, C,pHjg, obtained from this on rediation 
showed b.Jp. 62 — 3879 mm., 1)*° 0-8276, Up 1-4682, Op - 17“. Tbe 
oxonide on decomposition yielded an acid, b. p. 174—180710 mm. 
The corresponding eahintno ketone has b. p 102 — 106714 mm., 
D»» 0-9612, no 1-47064, a„+14°. 

The second fraction, which only amounted to 5 — 10% of the crude 
oil, yields two semicarbazones, m. p. 210 — 211°iuid 221°. The former 
corresponds with cuminaldebyde. 

The third fraction consisted of pbloroacetopbenone dimethyl ether, 
; it forms a monobromtHierivaliee, 

m. p 187°, an acetyl derivative, m. p. 107°, and a methyl derivative, m p 
103° (Scbimmel i Co., Report, 1909 ; Abstr., 1909, i, 313). 

E. F. A. 



OKOAMIC CHEMlSntT. 


L 1003 


B*»«rBlWe Oharaoter of the Vuloaniaation 
of OaCHitohoao by Sulphur. Paul Bae* ami U 
13” > 153, 676— 6T8).— The free and cem- 
jp , (ample of vulcanieed caoutchouc was estimated, and 
j^moTed by extraction with acetone, or ebe separated 
da the gum with xylene. After heating the produot at liS® 

If '*1^, |,oura the caoutchouc was again analyi-ed in the same way. 
hr •*?“ . jfiow that ordinary vulcania^ caoutchouc is an equilibrium 
tw ^ Miii combined sulphur is set free on diiuinishiDg the 
»i***5*’m^ of the free sulphur. The reaction oi vulcAniaation ie 
*^^fed as OijH,, + 8, C,„H„S,, but the numerical daU obtained 

sgreement with the ordinary law of mass action, whatever 
*^L^e(is niay be adopted as to the degree of polymerisation of the 
^Sm^bon. The conclusion drawn is that the hydrocarbon mola- 

“*• ’■I*® ‘1®"*''® linkings, on vulcanisa- 
*“** Inhur first becomes attached only to the terminal double link- 
^^flrhain • further vulcanisation, therefore, can only occur after 

W. 0. W. 

p«>naration of Substances Resembling Caoutchouc. 
- iJ^uaiKM VOEM. Fhikdr. Bayer A Co. (D.K.-l*. 230C86).— 
u-v p compounds of the general tyiw X’iO-CiO:, where the free 
nlencies are saturated partly with hydrogen and partly with alkyl 
roups, are heated either in the presence or absence of condensing 
they polymerise into substances like caoutchouc'. 
**RperyUnerCHMe:CH'CH;CII,. when healed at 150' during 
tventy four hours or at 90—100° during eight days, yielded a colour- 
jors, elastic lubstanct, isomeric with natural caoutchouc. 

Plastic masses of similar nature were obtained by heating S methyl- 
i<r penladiene, CMej'.CH-CH'.OHj, at 200° during twenty-four hours, 
also from tetramethylerythrene, CMe,!CH'01I!CMp.„ and from the 

.uhstance CH,<^h»:Jh 


Clavicepsin, a New Glucoside from Secale cornutum. 
pi.esCESco Maki.S'O-Zdco and V. Pasqueeo {Gazzetta, 1911, 41, ii, 
368— 374) —When Secalt cornutum is extracted with hot alcohol fop 
several days, the alcoholic solution contaius a syrup partly soluble in 
water. From the aqueous solution, the new glucoside, CjjH j^Oi,,2HjO, 
can be isolated in the form of acicular crystals, m. p. 91°, or, when 
anhydrous, 198°. It has [a]?’ -P 142-37°. It is not hydrolysed by 
enmlsin, but with acids it yields 2 mols. of dextrose (identified as 
phenylhydrazone) and 1 mol. of mannitol (identified by isolation and 
analysis) according to the equation: C, jHj,©,,-!- 211,^0 = 2C5H,jOj + 


Picrotozin. Francesco Akoelico (6'oxc«(lo, 1911, 41, ii, 337 — 349. 
Compare Abstr., 1910, i,.404, 677).— The action of hydriodic acid and 
phosphorus on either picrotin or picrotoxinin yields an acid, CielfjjOj, 
and a ketone, previously described. The reaction is accom- 

panied by the evolution of carbon dioxide and a little carbon 
monoxide. 


4 a 2 



i. J004 


AKTB4CTB Of 


The acUoii of alluliM pe na t n g M iot o mi 



it b oxidised withchromic acid in the premnca of 2S^ salphii?^ ^ 
it yields a dibasic acid, C,,!!,,©,, which erystallisea in needlr, 

280 — 290® (decomp. }, and gives a nicer salt, C,,HjjO,Ag,. ’ *' **■ 
The series of acids which has now been obtained from' piLTui;,. 
from picrotoxinin is therefore: C,jH,jO„ C,iH„0„ 

CijHijO,, and C'.’if 
The author .i 

y \ ✓' annexed forinuli 

OH-H' Y '.-C’HvCO • •• 

1 ciiT I >0+0, 

OII-U':^ ■: ^-CU,-CO 

\/ \/ 

H, H, 


H, 

/\ 


H, 

/\ 


picrotin. 

would then Isj tU 
saturated (htxihv.lr.l 
naphthalene) dtriv,:;,^ 
containing no h;dioi'.i 
groups, but haring 


the two oxygen atoms of unknown function. 

With a view to determining the function of these oxygen aum.i 
experiments have been made on various products with idiorjiiiir,,, 
pentacliloride. The monocarboxylic acid, CijlIjjO,, remains utialt...f,.j 
The halogenated ketone yields an oily, chlorinated product, 
gives a pbeoylhydrazone, and the halogenated ketone also yiei.i, ^ 
small quantity of a tubatance, m. p. 168 — 169“. The ketoue, ( , 

gives the same results, but in this case the substance of ui^ |, 
168 — 169“ was analysed, and corresponds with the union of 2 mol. . i 
ketone less 1H,0, or OjjHjjOjCf,. The ketone, C,,ll|,,()j, aiis!, 
distilled with zinc dust gives traces of a substance, probably a hfL-a- 
carbon, of which the picrate has m. p. 205 — 206“. 

The nitro-ucid, CijHjjOjN (compare Abstr., 1910, i, 578), is 
panied by a small quantity of a nibstance, m. p. 86 — 87“. W),(i> 
reduced with ammonium sulphide in the warm, the nitro-acid girts tot 
corresponding aminoacid, C,3H,jO,N,U,0, m. p. 176 — 176^ Tht 
amino-acid is oxidised by permanganate at the ordinary tempei i’.mo, 
giving a tribatie acid, 0,11, which crystallises in small iKietl.is, 
m. p. 95®, and gives a silver salt, CjHjO,Ag,. K. V. S 


Oomposition of Tannin. Wilhixji Steinkopf and Johasn 
Sakoabuk {Ber., 1911, 44, 2904 — 2906). — Iljin (Abstr., 1909, i, j'Ci; 
has stated that tannin derived fiom the commercial product U 
repeated purification has the composition 6113% 0 and 3-22% 11. 
values which are not in agreement with thoie usually obtaiurd 
with Niereustein’s formula. A careful repetition of lijin's exieri 
ments indicates values 52 69% C and 3'77% H, in full agreement cvltii 
thtse of previous observers. E. h’. A 


Bile Pigments. II. tfrobilinogen of Urine and the Nature 
of Ehrlich’s Aldehyde Beaction. Hams Fischeb and Fkiedeuu 
Meyeu-Eetz (ZeilecJi. physiol. Chem., 1911, 76, 232—261. Corafsire 
this Tol., i, 803). — Urobilinogen has been prepared from paihologial 
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is » CTW**^*®* term, Md tdwtifisd with hemiMUrobiii hy ths 
Anumbsrof SMUble pyrrole derirotivae, 
j^cg *11 *» Mood pigments sod the bile pigments »t 


L- 

jiclwhi 

kBO*^ o™ ooneenea into urobilin on decomposition, both in 
in ^t-tn^ *nd in the orgenism. All these unstsblo 
„ffofe compounds contmn s hydrogen stem attsche,! to one of the 
“* ood tliey all give the Khrlich reaction with 
^j^tiyUminobenialdehyde. 

^^urobilinogen and urobilin tests are not decisive when they are 
after unnatural substances have been aduiinistereii to the 
MiBsljuroMluiogen, morwver, may be present in urine in considerable 
^atntity without giving the aldehyde reaction. 

Khrlich has shown that certain pathological urines give an intense 
rtd coloration with dime! hy laminobentaldehyde in acid solution 
The dye in question is now shown to be a <lipyrryl,,honylmethane 
formed by a eecondary reaction from tlio coricsponding leuco- 

Ethyl 2 :5-dimethylpyrrole-3 carhoxylato comlenses with anisaldehyde 
1(1 form a colourless, crystalline substance, m. p. 199—200 

iten.j- 

Tte pyrrole derivative also condenses with p diwellnlaminoliens 
jHcliydo m acid alcoholic solution to a colourless, crvsti’illino Isueo- 
»»«. m. p. 239“. On oxidutiun wilh fenic chloride the 

Ij, is obtained; it forms a hard, dark ved, lustrous mass, with a 
green rellex. The colour is stable toward.s acids, but altered by sodium 
hydroxide, altliough restored again on making tho eolnlion acid, It 
liwthe properties of a triphenylmethane dye. 

The corresponding dye from hemibiliiubii. and p-dimethylamino- 
leawidehyde is reddish-vioIet and. very sensitive to alkali ■ dilute 
Kxlium carbonate changes the violet colour into brownish-yellow. 

K. F.’ A. 


BUe Pigments. HI. Hemibilirubin and its Oxidation 

pil, 75, 339-349. Compare Abstr., 1911, i, 803).-Homibilirubin 
lu#. been found to exist m two forms, an acidic and a non-acidic. The 
latter is the pure hemibilirubin. The former, which dissolves in 
wlutions of hydrogen carbonates with the evolution of carbon dioxide 
has not yet been obtained pure. ’ 

By the r^uction of bilirubin in alkaline solution by means of 
‘tree products have been obtained, namely ; (I) 
hembilirubm, (II) the acidic form of hemibilirubin, and (III) a 

“'’•a a'’®*" 0° oxidation all three 

satetences yield the mide of hsematic acid, together with methylethyl- 

S St .SS;'" “ '•""'I >-.« a. p„,d.... 'd 

™<^*g''t, the authors draw the 
^ciumon that the formute previously ascribed to hemibilirubin are 
^correct, and propose either or 

H. W. 
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ABmicTs or uatm. 


llalsnin Pigmente of Animol Oi^fa. 

(Cmpt. r*»d., 1911, lea, 783 -T 85 ).-;nw B«*«t.l «aploy6d u 

iDT«*tig*tioo wM pr«pAred by m*cer»tiDf tuciour, 

boriC)', rerooTiog thacallalsr debri»*fl«r lote^ wd fcjumj. 

tha meUniii pigment by centrifugntion. When snbmitted lo 
bydrolyiie the melanin yielded aUnine, ^tber wi:h 
cryatalline amiiMMicid*, the amount of which waa insutS j,.„t 
identiecatioD. The residual pigment had the compoeiiiou i,' si 
H 4-39, N 9-4, S 16, Fe,0, 0178%. Acid hydrolyaia rwultH it. 
eeperation of tyroaine (0 11%), leucine (2'95%), amorphou, 
acide (9'32%). and a pigment containing iron and sulphu 
" •' " ■a K o-72f- The orieinal melanin, ih, 


acide (9'32%). end e pigmeni coniomiog iron wia empnur, ,t 4 
having C 55'69, H 3 49, N 9-72%. The original meUnin, 

-nn-iai 1/1 eontein a nrotoin eroup in union with a pigment. 




flopeara to contaio ft protein group in union with ft pigment. 

W. 0 . W 

Action of Sulphurous Acid and of Sulphites on Varioa* 
Dyes. Hiioo WEit, Kaei. DOekecheabel and Paul LASciita (for, 
1911 44, 3172—3179. Compare Diirrschnabel and Weil, 

IPQj’ 947), — Methylene-blue i» at hrst unchanged by !iulj,!..iir(,g, 
aci<l,’bit, after a time, a luhtanct separates in small quantity m »el! 
formed yellow crystals of both basic and acid character luvio,; ih, 
composition C„H,,a,N,S„5H,0 or 4JH,0, co^spondiug vut, t|„ 
entry of three suljiho groupa into two metbylenoblue icJ,,,.. 
Characteristic derivatives qould not bo obtained ; oxidation wua 
dichromate gives a blue dye; with acetic anhydride a green, iiygm 
scopic powder is obtained. 

Sodium sulphite forma leucomothylene-blue, a lustrous, broiin-, 
coloured, crystalline intermediate pr^uct being also formed, which 

probably represents methylene blue sulphite. 

With sodium hydrogen sulphite the first product is a dull I, me 
precipitate, which, after remaining three or four days or on ivaruiing, i.< 
converted into the yellow, crystolUne precipitate of leucomelhyleoe blue 
sulphonio acid, C,.H„0,N,S, .211,0. If the original mother hquor. 
are allowed to evaporate at a low temperature, very roluble, bistro,,,, 
silver platelet,a are obtained, which iiistautly become blue on e.^piaure 
to the air ; this is regarded as a sulphaminic acid, 

8ulphurous acid and nitromethylene blue interact to form a lutro^ 
l^J^thyl^-i,lu6;ulphmic acid. C,„H„0,N,S,; this has pronmincol 
acid proLrties, and forms a green dye on oxidation Thu motWr 
liqnora contain basic substances, which are oxidised to bl^ue com,K,un , 
When the niiro lmco-acid is reduced with 

the «nc salt of an uminoleuco a,cid, ZuCjjHjjOjNgSj, is form , 

• >-•- 'o's,- 

^Xnjli'nAllniM^M’d .Uium SyJro,,,D BulphiM lo^ 

colourless plates of a »v6«Can<w, Gj^HijO^NgS^ , to y lo ‘ ■ 
phenyllolylindaniine beliRve similiirly, the product m eat 

\m4 a huc<HlMt>fionic acid. PheDyUetramethylmdamme rea t 

with Bodium hydrogen sulphite or sulphurous acid to form us 
colourless crystals of a monosid^otiie acid. , 

HftfrftuiDes are not decolorised by sulphurous acid j co our 
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whieh tfipakr to be a mixturo of lalphiu and 
^ ■ E. F. A. 

le»»>“ * **i*hir« of AUyl Bromide and Furfuraldehyde 

j|*goe««n® ' S^thesieof Parylallyloarbinol. A.S*Mi)itw)Fr 
1 p. Kos.iCKorr-DoBRT!«u {/. Sum. /*A.v«. CUnt. Soe., 19U 43, 
Compare Jaroreky, Abrtr., 1908, i, 753).— 

prepared by the inler- 

jdMO of mogneMom, allyl bromide, and furfuraldehyde, i.^ a colourleaa 
SS, b. P. 96-97»/21 mm., D?‘ 1 0424, l AOlOo,' wbl^ rapidk 
wnuy*''®"- T. H. P. 


7.j|«lhoxy-3:4Hiitiydro 1 ; 4 benzopyrene. Alk.xki E.Tsoe 
(SiaiMN and f- V. Nikitin {J. Uuss. /%«. Chem. .W, 1911 
j|j^— IISD).— 7-M9thoxy-3 : 4'dihydro l : 4*benzopyronr> 

0M6-g,h,<^V^> 


43, 


rO-CH, 


be expected to lead to the formation of aubstanrea of the two 
rtructoral foripulB which are at present regarded as the most probable 

(ar trtzilin (compare Werner and Pfeiffer, C’Aaw. Zeiisc/,., 1904 3 421- 

p„kin and R,.bin8on, Trans., 1908, i. 489 ; von KoatanMki and 
latnpe, Abstr., 1902, i, 481). 

The synthesis of this compound is effected in two stages: (1) the 
letion of the sodium derivative of m-methoxyplmnol on sodium 
diodopropionste gives sodium 0-ni-niethoxyphenoxy|,ropioDSte, which 
|3) is convert^ into 7-methoxydihydrobenxopyrone by tlie action of 
pbwpborio oxide. The condensation of the pyrono with veratralde- 
byde. which should give a compound having a .structure closely 
related to the Pfeiffer-Peikin formula for trimetliylbrazilin, is being 
iorretlgated. ’ * 

p-m ifethozyphenoxt/propionic add, OMo-C 4 H,- 0 'CHj-CH,-CO,H 
separates from light petroleum in Oat, shining noodles, m. p. 82'5° • 
its tUvtr salt was analysed. ' 

i-Utl/iwifdatfdroiemopyrone, CioHjjO,, crystallises from water in 
iwnder, colourlees needle?, m. p. T H P 

Synthetical Experiments in the Pyranthrone Series. 
Round Scholl, Julius PoxscniwAusciiEo, and Jossr Lknko 
{Xonatth., 1911, 32, 687 710). — Pyranthrone homologues have been 
pre^^ in which the alkyl groups are attsched to the benzene 
nuclei between the two anthraquinone complexes, 2 • 2'-Diethyl-l • 1' 
dianthraquinonyl condenses in a similar manner to the dimethyl 
compound (Scholl, Abstr., 1910, i, 271), 
although at a higher temperature, forming 
8:16- dimethylpyranthrone (annexed 
formula), isomeric with 6 : U-dimethyl- 
pyranthrone (Scholl, iw. dl.\ this vol., i, 
696, 676). 2 : 2'-Di-n-propyl.l : I'-dianthra- 

quinonyl behaves similarly, but the isomeric 
di-isopropyidianthraquinonyl did not undergo 
condensation. The last can onlv react to 
give an aldpl-like condensation product, and 


CO 

/a/K/'X 
’ ! I 'I 

CH ’ 

’\/\/\/x 

f, I ! I?1 

tX) 
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ABmAcn or 

the fwt (£>1 nmM mdi it fomad {iiwilodM &»' fotswtian of u. 
conprondt M iotermtdute ttegtt in Uie editr eeodhmidimis. 

To prtptre the S'tlk^UntlinqBiiuDM, alkylbaDMim »we coo<( 
with pbthtlie tohydrulo to p'eteooA of tlatoioiuiii efalonda to t 
benzopbtnODO-S'-etrbozjrlu! teidt, Umm radnecd to benzjrlbaiijoj. ‘ - 
coodeoMd to tlkylfttod tothrooea, tod oxidited to the 
totbraqmooiiM. 

In addition, n-propylbonzoylboozoic acid wtt prepariHi • 
Origoard teaction from p-iodo^propylbeniODS, pbtbalic aohtd 
and magDetium; it proved to b« identical with the oompound 
by meana of aluminium chloride, which in tbia inatanee do<« no, 
iaomeriaation of the propyl group. ‘ 

2-n-FropylaDthraqdliione could not be condenaed to a homidi,., 
of the anthradavone obtained from d-methylanthraquinono (iVi^ 
Abatr., 1910, i, m). '• 

i-Kthylhemophen^-H’carbcxj/lie acid, CO^-C,H, ■CO-l' II K, 

aeparatea in needles, m. p. 122^ ; it disaolvea in concentrated suln^,^ 
acid with a yellow coloration, changing to a reddiah-lrowi, 
heating. 

i-Ethyldipktnylmethant i'-carbacylie acid, COjH’C,H,'CHj'CJ( !•■■ 
cryatalliaea in colourless needles, m. p. 86'’. Concentrated sulpliin j 
acid rapidly converts it at the ordinary temperature into a mix-u,, 
of 2-«My/of»Mro««-9 and 2 tlAylanlAranol-9. The deemotropic uiixuis- 
consists of irregular, yellow crystala and yellow needles, u,. ,, 
67 — 75°. When brominated in acetic acid and boiled with water, 
2-tthylanthra^uinmt is obtained in yellow needles, ni. p. lOd'. It 
dissolves in sulphuric acid with a reddish-yellow coloration, becwmtij; 
greenish-yellow when heated. 

l-Mro-2'tt/tylanthrayuinenu forms yellowish-brown needles or plate, 
m. p. 226°, 

1 Amin>2 ilhylanthraquinmtc is obtained on reduction in red needles, 
m. p. 153 — 164°, 

\-Iodo-2-iihylanthraquinone crystallises in lustrous, small, yeltowi-h 
brown leaflets, m. p. 149°. 

2 ; 2'-Di»lhyl-\ : I' dianthraguinonyl, 

prepared by heating the above iodo-compound with copper [wwiler, 
crystallises in yellowish-brown prisms, m. p. 315°; in concentrated 
sulphuric acid it forms a yellow solution, which becomes violet red un 
heating. 

S :l6'-DimetAylpyTanthron€ was obtained amorphous, m. p. murli 
above 300°. It gives yellow solutione with a green fluorescence ; the 
sulphuric acid solution is violet. It gives a deep violet, alkaline vat, 
which dyes cotton brownish-yellow. 

i-n-Propylbmzoph«nont-2' carboxylie acid, 

COjH-C„H,-CO-C„H,-C,H„ 
crystallises in colourless needles, m. p. 126 — 126°. 

i-n-Pro}>i/ldiplunyltnetha!u-‘2'-eaTbarylie acid, 

CO,H-C,H/CH/C,H,>C,Hp 
forms slender needles, m. p. 80—81°. 



OBCIAinO CHW8TRT. i. 1009 


-ijtar* ^ S-a-iropjioBi/iiwu-S and 2-n-pr0pylaiMiwief-9 is 
in drtfctofi ywow, microacopie naedlef, m, p. 60 — 61% only 
«■ diluto godiinn hydroxide. 

forms yellow, slender nmlles, m. p, 
dixeolreg in eoncentmt^ sulphuric acid with a reddish- 

f^J^^^ftr^lanihraquinOM crytUllises in yellow platee, m, p. 
l‘''^^„,-„p.2n-prppy/an(Ara^inon« forms red, lancet-shapdi 
of metallic lustre, m. p. 172—173°. 

separates in lancet shapcil, lustrous, 

*. poodles, m. p. 118 — 149°. 

*a* 3 .pi n-pro?y-l = I'-dioHtAraj^inony/hasm.p. 21 1—21!)’ ; the solu- 
' • \,t.r«ntrated sulphuric acid is brown, Woming dark green at 
and violet ted at about 220’. 

*T 16 fiietAyfpyrantAroni is a yellowish-brown powder more soluble 
lT lie dimethyl homologue. The coloration witli conoontratod 
I h ic acid is blue. It gives a deep reddish-violet alkaline vat, and 
Ughter shades than pyranthrone. . . , 

K B^ker,] — A-iMl‘ropythemophowne 2 ~carbv.ri/lic acid form§ 
)itrous,siikynecdles, m.p. 133-131° 

4 itcPropylliphenylnuthaTU-^ carboxylic aetd crystallitie» i 

j l|0 

condensation product, 2-isopi opi//aiif/(ron«-9, was not isolated, but 
(ooverted into i-isopropi/aniAraiiuttioiie, which sublinies in concentric- 
ill, grouped, yellow needles, m. p. 11--15°. 

l..\'i>o- 2 .isopropy/on</‘ro?tttiion« forms yellow plates, m, p. 
■'1D-211°. l-Amino-i-inopropylanlhratiuinone separates in red 
,4»te!cts or in needles with a green surface reflex, m. p. 116°. 

1 /ot/o- 2 -iscy)r<)pyfnn(/tro 9 t/(n(!n« cryetnllises in well-formed bunches 


I in platelets, 


ol yellow needles, m. p. 133— 134°. 

2 ; 2‘-f)i-i8opropyM : I' dianthraquiiuniyl 
cryitals, m. p. 326°. 


forma 


rbombobedric 
K. F. A. 


Oxy-S-methylthiophena. Macrick T-anfry (Compf. rend., 1911, 
163 621—823). — The action of hydrogen peroxide on 2-m6thyUhio- 
cbeo is similar to that on thiophen (this vol., i, 710), and the products 
closely resemble those previously obtained, the oxygen being united to 
Milphur, Dioxy-'l-mtthjUhiop1<xn, CjH„OoS, ha.s b. p. 168 — 170°/ 
760 mm., D'® 1'25. Tttraoxy i-vMlhyWm>iilif,n, CjH^O^S, has b. p. 
1H7— 189°/760 mm., D'® 1'37 ; on treatment with excess of bromine it 
{fsrvDAiTihromoittTctoxy-^-TtitOtylthiophtn (efrofcrowhfe, f>iHgO|Kr|S,Bri, a 
yellow substance, m. p. - 8°, decomposing on distillation. Fuming 
nitric acid converts the oxymethylthiophens into an ill-defined, yellow 
po/yBifro-deri vati ve. 

Excess of hydrogen peroxide converts 2-methylthiophen into a 
breurn, amorphous substance. W . O. W. 


Preparation of Amino- and Alkylamino substituted (in 
the Aryl Group) Derivatives of 3-Oxy-(l) thionaphthen-2-carb- 
oiylio Acids and of 3-Oxy (l) thionaphthen. Kalle Is Co. 
(1).R.-P. 237395).— When the A’^-aubstitution products of arylthio- 



L 1010 


Awnum or oaiitioiAi. nm& 

g]jeal-o-t*ihoxjUe uada {aacli a* amiiMH aqrlaaiaiK, or 
a^a) ar« foa^ with alkali bydrozidat at abont ITCP, 
tnaM with wabw, and ozidiaad with pctaai iuB i farricyanids 
tbay fnrniab dariaatirea of " thioindigo.” *^1. 

3-Ac«4glatnitio-6-emioK!/piinyllMiolaeiHe add, 

NHAc-C,H,(00^)-8-CHL-C0^, 
a yellow powder, ia prepared from monoacetyl-S : t-dbrninobecj^^i 
by aaccaeaiTa diazotiutioo, xanthogenatioo, and treatueat ^ 
ehloroaeetio acid ; on fusion with sodium hydroxide it yieldr 6- 
3-*rtoKl)-<^‘«wp*tAs)i-2-<!iirAoijy»c add, a grey, crystalli&c 
which on boiling with hydrochloric acid fumiabes d-anun/?!^ 
(I)-(dtanapiMs», a crystalline powder, and this by oxidation ta 6^ 
converted into an " aminothioindigo ” derivative. 

i-Aai^lammo-6-{arboxyp)ieni/lthiolaedie add, prepared in a nn, i 
manner from moooacetyl-3 rS^diaminobenzoic acid, successivelv vi«i!w 
i-amino-Z-ktto-{\)-MmtaplUhen-2-earboxylic add, S-amino-^ h.ii ii 
naphtken, yellow needles, and, finally, “pp-diaminotbioindigo’' mbl a 
^*>>61. F. JI. G si' 

Anthraquinone-thioxantbone. Feitz Ullmane and Kit 
Kebchi (Btr., 1911, 44, 3125-3132. Compare Abstr., l9to " 
270).— The colour change produced by the substitution of !j (aj 
-NH- in the anthraquinoneacridones has been studied, liciiwallr 
the result is the shifting of the colour into the yellow ; thus tba rrd 
antbraquioooe-2 ; l-acridone corresponds with an orange ai.tbra. 
qainone-2 : 1-thioianthone, and the isomeric orange 1 : L’ arriilot.e 
compound corresponds with the yellow thioxantbone derivative. 

Anthraquinone-o-thiolbenzoic acids were prepared by intersciioa of 
the appropriate chloro-derivatives with o-thioibenzoic acid, and the 
former condensed by means of the p-toluenesulphonyl chloride or 
phosphorus pentacbloride into antbraquinone-tbioxantbones. 

Anthraquitum>-\o-thiolbtmoic acid, C,Hj<C^^>C 5 H,-S'CjH,-C( i.H, 
crystallises in orange-yellow plates, m. p. 261° (corr.). 

AnthraquinoM-^ : X-thioxantkane, 

forms lustrous, orange-red platelets, m. p. 346° (corr.). The solution 
in concentrated sulphutic acid is red. 

Anthraquinone-2-o-thio1benzoic acid bas m. p. 278° (corr.), and not 
271° as previously stated {loc. dt.). Anthraquinone-l : 2-thioxsi5thoi)e 
forms small, yellow needles, m. p. 278° (corr.) ; the azine crystallires iu 
yellow, lustrous platelets. 

1 : 5-Ifichloroanihraquinone forms citron-yellow needles, m. p. 251“ 
(corr.). It condenses very readily with o-tbiolbenzoic acid to anOira- 
quinone-l : 5-bit o-thiolbcnzoic add, 

which crystallises in sealing-wax-red needles, m. p. 349° (corr.). U 
dissolves in alkali with an urauge-red, and in concentrated sulphuric 
acid with a l!urdeaux-red, coloration. 



OBOAMIC CBKMiSTBT. 


i. ion 


^ loctrMW pl*teleU, which »re not melt«d at 360°; they 
y*^ In coneentreted sulphuric acid with a wine-retl coloration. 

cantf '""T*"****”* separates in yellow needles, m. p. SOS®. 

: S^Ut-o-Moi/imiou: acid forms orange-red crystals, 

(corr.), 

*" 1 i ^ ■ S-buMorartl/iOM crystallises in Itordeauz-red, 

,i^oeedles, gi^iog * violet-red solution in concentrated sulphuric 
••*7™^ E. F. A. 

sad. 


OMoaration of Diglycollic Esters of Quinine. C. F. 
..Uai^a & SOBS* (D.R.-P. 237450) —V«tai)ie dighjcollaU, 
0(CH5-cOj-o,,h„on;,),, 

■ u,jaJitt<l by treating a chloroform solution of i|uiiiimj (11 parts) 
**■ kdisiTCollic acid (3 parts) and allowing the mixture to remain 
H'o* sereral days. It is a voluminous, tasteless, colourless powder, 
11^^70° (about), sparingly soluble in water, readily so in organic 

*°*d«ui«as diglycdlyl tulphate, C,H, 03 (C.,|,ll., 30 „Nj);,lloSt),. 3 H, 0 , is 
obuined in crystalline form by treating a dicliloroetliyleue solution of 
ninins wilb diglycollyl chloride in the same sol rent ami subsequently 
vlding dilute sulphuric acid ; the ester separates on the addition of 
ioJisni acetate. 

ThsOrignard reaction with magnosium ethyl bromide, ipiinme, and 
dielreoUic acid can also be employed for this iircparalion. 

F. M. 0. M. 


SearrsDgemeDt of Quinine by Sulphuric Acid. Bbuno 
B.)TTCHBa and STcrANiE Hohowitz (Monalsk., 1911, 32, 793—796). — 
When quinine is heated at 100“ with sulphuric acid, 1) 1 -61, two bases, 
i and B, are formed ; the former yields a soluble oxalate and sparingly 
uluble tartrate; the latter yields a spariugly soluble oxalate and a 


soluble tartrate. 

Base A crystallises in needles, m. p. 193 o'’ (eorr.), [«]„ -237'89°; 
tbs eolation in sulphuric acid fluoresces blue. The sutphale crystallises 
in bunches of needles, [a]u - 23t-5“. 

Base h forms colourless needles, m. p. 189“ (corr.), [a],, - 181’67° ; 
it is probably identical with Lippmaiiu’s isoquiniiie (Abatr., 1892, 82) 

E. F. A. 


Corydalia Alkaloids. IX. Corytuberine Sub-group. Johannbs 
G iDAUEB (ArcA. Pharm., 1911,249, 503 — 510. Compare Abatr., 1902, 
i, 391 ; this vol., i, 483, and following ahsti-act). — The author has under- 
taken with Fbitz Kustze a revision of the chciiii.sliy of the alkaloids 
forming this sab-group. The experimental results of this work, which 
will be published later, are discussod, and the following constitutional 
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famolm for bnlboMfUttM (l),~e of y tu l)«rii>« (IIX •&! eorriio, /ti , 
bued OB them : 



uoCorydine differs from corydine (III) only in the interehst 
positions between -OMe end -OH in positions 3 end 4 in the fi ^ 
enthrone nucleus. These formulie are mainly based on the faot (i 
certain reactions these allcaloids show great similarity to apotawil.* 
(ilaucine is the dimethyl ether of corytuberine (II). The 
groups in corytuberine »re regarded as occupying positions ;i i 
because (I) this alhaloid is readily oxidised by air in alkaline ki.Iui:,., , 
forming a dark green liquid. (2) The two hydroxyl groups In 
morphine occupy positions 3 and 4 in the pbenantbrene nudsus hi 
the physiological action of corytuberine is very similar to that ol a 
morphine, whilst the characteristic emetic action disappc.irs 
methylation of these groups, as in bulbocapnine and cnrvJu.fc 
(3) Bulbocapnine and isocorydine, like apomorphine, gire I'sliaj., . 
reaction, so that they must contain a hydroxyl group in a jK)..,Ui ^ 
analogous to one of those in apomorphine, and as wocorydinc i< |.,„ 
duced by methylation of corytuberine, the latter must also cotiiaii! 
-OH group similarly situated. Corytuberine itself does noi g.vr 
Pellagri’s reaction, probably iiecause it forms a betaine, in which ti,,, 
-Off group, which should function in Pellagri's reaction, i; [,„v 
available. T. A. II 

Oorydalis Alkaloids. X. Bulbocapnine. Jorsxkes Gadssei. 
and faiTz Kpntzk (AtcA. FAann., 1911, 340, 698—637. foiupiirr 
Freund and Josephi, Abstr., 1894, i, 100 ; Herzig and Moyer, Ab?‘r. 
1898, i, 53, 389 ; Ziegenbein, Abslr., 1897, i, 175; Gadauier, Zieett 
bein, and Wagner, Abstr., 1902, i, 391). — A historical risume of work 
on bulbocapnine is first given, followed by a summary of the rcsiili-, 
and analogies on which the new formula for bulbocapnine is bsM-! 
(preceding abstract). 

Jo the mother liquors from the preparation of bulbocnptiinc. 
dehydrocorydaline was obtained (compare Schmidt, Abstr, lUnO.li. 
86). On methylation with methyl sulphate or diazomethane, bnlho 
capnino yields a monomethyl ether, CjdHjjO^N, m. p. 130— l.'ll , 

[ aj5 + 247'2° in chloroform, forming hemihedral, tetragonal cn ii-s!' 
a:c=] :1’0554], which gives a crystalline avlpkate, Bj,H.,S0,.7Hji' 
On oxidation with iodine in alcohol this gives dehydrobulhocnjmiH' 
methyl ether hydriodide, CjjH,gO,NI, m. p. 228°, which with 
chloride gives the aurichloride, CjjHj.O^NiHAuCl,, crystallising u 
slender, cinnamon brown needles, and on reduction with zinc dust in 
dilute sHi|ihuric acid gives dl-6u74ocopni»« mMyl ro. p. 136", 
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<Mryrt«k [a '.t :e=»0'87388 : 1 : 0'61037). The Utt«r 
gfitelliw^ion of Ui« tf-ecU tertrate is separated into Iho 
ff^Siwemrthjlethew. 

with hot acetic anhydride, bulbocapnine yields a 
] dia««i;l derivative, C,,H.,0,NAc,, which crystallues 

B»ol- OjHj’OH, a fact which explains Ziegenbeiu's assumption 
*^iis product i« a triacetyl derivative (foe. cit.). On n-arming with 
‘ttin hydrorida in alcohol, this yields the jMlauiutit derivative of 
f^^Jhulboeapttiiu as a yellow, crystalline prei'ipitate, which 
1 hroo™** brown in the air, and with alcohol and dilute sulphuric 

^'^eives ^ acaj/tbulboeapniot, m. p. 

iJr. rod W.th 


needles. With benzoyl 
method, bulbocapnine gives a weakly basic 
^live, m. p. 202—203“, [a]J + 92 7“ rhombic cry.sH 


103 — 165', crystallising in 
chloride, by tlie Schotten- 
vioiio^*«uzoyl 

irf, alive, m* P* * L*"!** "v ''■s • 1 v,i^..,tals [ii tfitc** 

«^ 3 T : i ;0‘63116]i which lorms a tnelhioduU, m. p. 228 — 230“ 
^comp), [a]o + 281“, crystallising in rosettes of ueeilles or silky 
L-a vs, and on oxidation with iodine in alcohol gives Aciiioy/- 
ijt^roliulboeapnint hytlriodidt, m. p. 219“ (decomp ), [a],. = 0“. The 
mgr on redaction with zinc dust and sulphuric acid gives dl-Mioiio- 
U^bulbocapnim, m. p. 201—202“, and this on hydrolysis yields 
jl Jid!s>o<i/sM»»i O'- P- 209—210“, which can lie septrateil into it" 

waal isomerides by crystallisation of Iho d acid tarlrato. With hot 
Wsioyl chloride, bulbwapnine gives a dibenzoyl derivative, ui. p. 
134 — 15 ”“, [aju ■” 0“, which on treatment with sodium hydmxidc in 
acll,yl alcohol yields 'S-benzoylbulbooapnine. m. p. ICO’, Oxidation 
j jiUnzoylbulbocapnine with chromic acid did not give a crystalline 
^uillonoid derivative such as is obtained with tribonzoylo/ioiuorphine, 
allhongli the red substance produced is probably a i)uiiu>ije. 

With methyl iodide, bulbocapnine gives a inothiodide (Krcuud and 
Jo-ephi and Ziegenbein, he. cit.), [aJJ + 173’8“ in alcohol, and the 
oevhyl ether on treatment with methyl iodide yields bulbocap- 
mat methyl ether vtethMide, C.^|,HjjO,N-Me], m. p. 245—217“ 


[.If +163-7“. 

'Oimethylbulbocapnimeihine, CjiflijOj-CH^-Cll./NMej, best obtained 
hr the method described by Pschorr for the analogous apomorphine 
compound (Abstr., 1906, i, 878), is a viscid, yellow l^uid aud U 
outically inactive ; it furnishes an unstable melhiodide, 
C,THijO/CHj-OH.,-NMe,l. 

and a mthondphate, crystallising in thick, yellow noedles. Either 
u( these on warming with sodium hydroxide in methyl alcohol 
lurniahes 3 :4-din»e<Aoxy-6 : Q-melhylenedioxy-H-vinylphenardhrem, m. p. 
lul“, crystallising from ether in small, yellow needles. This on 
distillation with zinc dust gives ethylphenunthrene, which could not 
be obtained pure, but furnished a picrate, m. p. 138 — 140“ (compare 
I'schorr, Abstr., 1906, i, 178), and on oxidation with permanganate in 
arelone yields the corresponding 3 : i-diniethoxy O r 6-methyUnedioxy- 
ihenaitthrene-S-carboxylic acid, m. p. 228“, which crystallises in slightly 
red needles. . The latter on further oxidation with permanganate 
in wa»r gives (1) a soft mass, and (2) a tubitance, m. p. 247“, crystal- 
lising in red needles, which is probably dimcthoxymethylene- 
dioxyphenanthraquinonecarboxylic acid ; it dissolved in alkalis, 
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ABSTRAcn or cBmvM. tawm., 

formiog erenttuJly * coJourlm aolatioii, fimai<wliitfc adila 
eoloiirlea rnittma, m. p. 256—357°, whieh gmamOty bfcoae* 
os axpodira to light. The toft refamd to aho^ on lola^ 
alcohol, dcpoaitc after a time a crjratallise fuManee, m. p. 

T. A. B. 

Alkaloida of Ipecacuanha Eoot OeKaa Kaim (Arch, 

1911, 240, 912—524. Compare Paul and Coaolejr, Abdtr , 
i, 192 ; Freriche and Tapia, Abatr., 1903, ii, 711). — ^Tbe bark ,4 
root wa* extracted wiih ether, then moittened with ammooU aoiuu,* 
and le-extractad with ether and Soally with chloroform. TU 6 iii 
operation gave no alkaloid. The second furnished cepha.tio* 
emetine, and the third psychotrinc. Cephaiiliue cryatallised from ti, 
Mcond ethereal extract on concentration, and emetine was recotej^j 
from the mother liquors, t'aitbagena root xietdhd more cephaha, 
than Rio loot. The colour reactions of both alkaloids ar* 
(compare Allen and ticott-husith, Abstr., 1903, ii, 117), and tij^ 
dilutions at which they cease to be precipitated by the 
reagents. 

Cephacline softens at 93“, melts at 104 — 105°, and is readily soluhl* 
in alcohol or chloroform, les.s »o in ether or light petroleum. 

Emetine, C„H„0,Nj. was obtained as a snow-white, amorphoa, 
powder; the hgdrochlorula, 11,21101,311,0, crystallised in groups ed 
needles and melted indefinitely, the kydrabromide, B,2HBr, in mmuie 
needles, and the ftydriodide, B, 2111, 211^0, m. p. 228 — 230^ in smaij 
masses of needles ; the platinkliloiide, m, p. 248 — 249“, is amorphouj. 
Emetine furnishes a dibtnz^l derivative, m. p. 96—106“, in abicb 
one benzoyl group is probably attached to a second nitrogen atom. It 
contains two methoxyl groups, and on heating with methyl iodide and 
sodium hydroxide forms a methyl diTiutlnodide, so that it appear* 
to contain both a secondary and a tertiary nitrogen atom. 

T. A. H. 

Methyl Ether of Codeine and its Behaviour on Exhaustive 
MethylatiOD. Morphine. XII. Lunwio Kuobb and Paul Kotb 
{Btr., 1911, 44, 2754 — 2758). — When a-cblorocodeide is heated in an 
autoclave for two days at 100 — 110 ° with sodium methoiide in methyl 
alcoholic solution, codeine methyl ether is formed, and can be iaoUud 
as hydroehlonde, CijH, 503 N,HCI, which crystallises (with i mol 
of alcohol) in netdles,' m. p. about 285° (previously sintering); 
[«]J - 66 ° (in water). Tho hjdriodide, C,pHj,U,N,HI, crystallises in 
rosettes of needles, m. p. about 238 — 240“ (decomp.). The snlpkoU 
(m. p. 241°), and the nitrate (which decomposes at 21 ^) also crystal 
lise well. Codeine methyl ethers obtained from its salts, is a well 
crystallins substance, m. p, 137°, [»]« -80° (in alcohol, c-1'965) 
The nuthiodide, CijHjjOjN.Mel, crysUllises in compact prisms, m. p. 
370“ (decomp.). 

The methiodide, when boiled with sodium hydroxide, yields 
quantitatively a methine bate, which is not crystalline ; it suffers no 
mairangement when heated with alcoholic potassium hydroxide (com- 
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CbpiTi and Ofimoie, Abstr., 1907, i, 956). Tba 

^^Ktli^lgwnfiuiiiathine methyl (Aher bydriodiile), 

ii a>* in nnnilnn of pl»to». m. p. about 204 — 208“ (sintering from 
«J^f '^-85-5<'(e-l «35)or -87 3“ (<:= 11950). Tbe mslAuirfid*, 
*q forma feathery crystals, m. p. 275“. 

^,^lBiorphimetbine methyl ether metbiodide was deprived of 
'“‘t' g^na of silver oxide, and the resulting qosleruary base waa 
lU 150° in n stream of hydrogen. Complete decomposition took 
1^**" ij following products were isolated and ideutilieil : ethylene, 
Imorpkonoli methyl alcohol, trimethylamine. R. V. R 


p-paration of 1-Aryl, Alkyl, or Alkylary 1 Substituted 
aXtre^nioeS. fAEBENVABHIKKN VORM. FRIKDR. HaVRR il CO. 

235358. Compare Abstr., 1908, i, 901 ; this vol., i, 906). — 
tfheo l*'seyl derivatives of homopiperonylamities are submitted to the 
‘ ■ ■ ■ they furnish hydrastinine derivatives. 




of condensing agents, 
ff),sn amtyttoniopiperonyfamtjis, 

colourIe.sa leaflet: 

,CH, 

CH,<sJ L .^MeCl 


Cll,-CHj-NHAc.‘ 
101“, is boiled 


CMe 


with 


CH. 


m. p. 

phosphonc oxide in toluene 
solution, it yields 6 ; 7 -meUiyUtitdioxy- 
1 -metftyl - 3 ; 4 • dihydro\saguvu>tin4 ; its 
yicratt, a yellow, crystalline powder, 
has m. p. 232“; and the mstAioclufs, 
yellow leaflets, m, p, 267°; when 
shaken during .several hours with 
freshly precipitated silver chloride, it 
furnishes \-melhylhydraalinint hydro- 
chloride (formula 1), feathery needles, 
m. p. 232“ 

When the foregoing uoquinoline 
derivative is treated with benzyl 
chloride it yields 2-cMoro-^ :l-m»thyl- 
eiiedioxy-2-bemyl - 1 vielhyl-Z : h-dihydro- 
iaofutnofme (formula 11), yellowish- 
brown needles, m. p. 248“. 

Phenacetylhonnopiperonylamina, 
CHj:Oj:C„Ii,-[CH2lj-NH-CO-CH,Pb, 
yellow needles, m. p. 96“, under 
similar treatment yields 6 ; 7'me(Ayfene. 
ditty- 1 Aeiuyf-3 : i-diAydroiso^tiinoitne, a yellow, oily liquid, b. p. 
210“/16 mm. ; its pierate, yellow crystals, has m. p. 189 — 190°<and 
the methiodide, yellow needles, m. p. 252°, on treatment with silver 
chloride furnishes \-henzylhydra»Hnine hydrocldoride (or methochloride), 
an uncrystallisable resin, readily soluble in water. 

6:7- Meihyltnedioxy - 1 - bemyl-3 : i dihydroisoquinoline ethiodide 
(formula III) forms yellow crystals, m. p. 214“ 
BmuoyUumopiptronylamine, m. p. 122°, yields 6 : T-melhylttudioxy- 
l-pIenyf-S : i-dikydroisoquinoline, colourless crystals, m. p, 142 — 143“; 
its mMiodide, yellow needles, has m. p. 241°. F. M. Q. M, 


( 1 .) 

CHj 

*N)!^^^^NCl•CH.,Ph 
CMe 
(II.) 

CH, 

'Us/x^NEtl 

C-CHjPh 

(HI.) 
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Stryotmino and artHsfiia. [HW 
3(^A0Luai*i {AUi B. Aeead. XiiMn. 3(^ H,^01-.2i)9 

nM« Ab«tr., 1910, i, 583 ; thi* Tol..i, 159 ).— Bt action of 

on itrychnine, oiuler tha oanditiona employed by LSbkeb aui 
[Abetr., 1886, 267), the anthon obtained a monobromoetryehciiuel^ 
222—223®, identical with that formerly deecribed by them ; ;fc^j ^ 
lider, therefore, that the ^monobromoetrychnine of 
8eboop doe* not eziet. 

When treated with bromine in glacial a^tic acid, brucine ja.yj , 
pvrbrornvie^ cryetaliifiiDg in yeliowi.,a.e‘^.^ 

needles, which do not melt at 270®. From it a mmobrotnMrye!,,,^^ 
ptaiiniehloride, (C5jUj50jN2Br)j.lljPtClpH20, »n be obtained. 

On treating etrychnine with {jotassium chlorate and hydrochiooj 
acid in the cold, the tetrachlorontrycbuine of Minunni and 0,;,,.^.,, 
(Abatr., 1900, i, 309) ie produced, together with an 
isomeric tetroMoroilrychnint, Cj,H]80jN2Clj,HCI,2HjO. sb, 

cooling ia omitted in the above reaction, an octoehlarottri/dm,,, j, 
obtained aa a yellowiah-white, eryetalline powder, which on aiul)«, 
gives numbers corresponding approximately with the formula 

It yields a p-mfropAsnvMydracojie, to which the formula 

^ C„H,>,Cle:N,H-C,H,-JJO.„3UsO, 

ia ascribed. 

• The physiological action of the derivatives now and f.rciiou,iv 
doscrib^ has also been studied. The two dibromides, m. p. 122 sej 
260°, bromostrychninc, and the corresponding dibromido «nj m 
toxic as strychnine itself, 'whilst the octachlorostrychniin* ilii, 
Minunni’s tetrachlorostrychnine) and the acid, CmUjjOjN,, mo ms 
toxic. R' V. 8. 


Iodine Derivatives of Strychnine, Brucine, and Some 
Other Alkaloids. L, Keauze (fivM. Acini. Sci. Craccie, 1911, (.fj, 
Q, 355— 368).— True periodides of strychnine bases have been obUineJ 
by Buraezewski and .Kozniewski (Abstr., 1908, i, 1007) and Koznievski 
(Abatr., 1909, i, 826). . . ., . , 

When more iodine is used, under otherwise similar experinieLlal 
conditions, two mollifications of a strychnine hsptaiodiiU, 
a„H„OjN,,HI.I,. 

are formed. One of these is obtained from solutions contaiiiing 19:, 
excess of iodine in brownish-needles with a golden lustre, m. p. 151 , 
it soon decomposes when kept. The other is formed when consider 
ably more iodine is used ; it separates in hard, black prisms of a steel 
like lustre, m. p. 176-177°, which are stable when kept. Both lorms 
when warmed with alcohol or acetone are converted into Jorgenseo s 
tri iodide (/. pr. Chsm., 1870, [ii], 2, 1331). 

By the action of an alcoholic iodine solution on di-iodostrycnnine, 
a brown product is obtained containing more than thrM lodiM 
atoms, which is a mixture, and could not bo obtained crystalline, o 
warming with acatone, it becomes yellow, forming a new insoluble 
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__ evidently tend^ to foeni eeverel 

e |**HP**y entirely Ucking in brucine. 

end Dtiurrynski (Abetr., 1910, i, 873) have ehown that 
reeeUoB* take place on boiling di-iodostrychnine In 
t«b non-poiaonoua, crystalline products were obtained. 
^ no*' bmn studied more fully. The one forms small, 
lies, ni. p. 381“, JlIjO, the other yields hard 

, a 271“. C„H„0,N,l.lHjO. 


lid? 


^ fonder, iodo-a^nyUtrychniju, C„U,./)jNl-t'llj-Ol>Xle, does 
inicrsct with acids or alkalis ; with moist silver oxide a soluble, 
P“| derompoeed base is obtained ; it reduces Fehliog’s solution and 
6*^ t jAmylhudnuoiui, which is not well charactei i.sei!. Tho 
r^, (orms lustrous, yellow, silky needles ; tho ditJu-oDiatt i.s yellow 
fjj.ccolent. It is optically inactive and does not react with 
L^yl iodide. 

saeood substance, ioJoacttonyUtrychnie aciil, 

I NH:CmH5jO(CO,H):NI-CH,-COMo, 

“ vacuum loses half a moleculo of water, forming an 
^Uydro'X^'i' forma salts with salts of the heavy 

WftiU ; with potassium dichromate a yellow, (locculent precipitate, 
(C HaO,N',)CrjO,, is obtained. The jticraU, CjnH„0,|Nj, is yellow, 
l! reuses Febliug's solution, and forms a phenj/ihi/druzoui, m. p. 1 24". 
With sodium nitrite in acid solution a crystallino precipitate of 
ll,e oitrosoamine sulphate is formed. 

With alkaline methyl-alcoholic metliyl iodide, Mocutlonyl-'H-nMhyl- 
tryehme acid, 0,jHgiO,N„I, is obtained ; it crystallises in needles, 
.. p. 248“. 

.tnslogous compounds could not be obtained from other alkaloids. 
|ii loJebrucina and acetone interact to give a }>eriodidt, 
Cg,Hg,0,Ng,lH,Ig, 

nrsUllising in short, hard, brownisli-red columns, ni. p. 260“ 

ProD) di-iodocinchonine or di-iodoquinidino and acetone, the 
nulriodides of the bases were obtained. K. K. A. 


Seduction Catalysts. V. Hydrogenation of Alkaloids. 
tuuAB Skua and H. II. Fbanck {Ikr., 1‘Jll, 44. 2862 — 2867). — 
'•rychnine in dilute acetic acid containing a little 1% pall.idium 
-tisride and 1% gum arable is reduced in hydrogen under a pressure 
d 2 atmospheres at the ordinary temperature to diltydroalrychnim, 
i,|Hj,0jNj, m. p. 209 — 210°, whilst brucine is converted into di- 
iy/ro6rurin<, Cj,HjjOgNj, m. p. 115“, under similar conditions ; under 
1 pressure of 3 atmospheres at 70“, dihydrostrychnine is reduced 
orther to Tafel’s tetrahydrostrychnine. 

Id hydrochloric acid solution containing a little palladium chloride 
or platinic chloride), morphine, codeine, quinine, and cinchonine are 
■educed by hydrogen to dihydromorphine (Oldenberg, this vol., i, 668), 
idtydmiodant, CuHjjOgN, m. p. 65“, dihydioquinine, and dihydro- 
riuchaniDe respectively, whilst piperine is converted into letrahydro- 
p. 261“/14 mm. These last reductions are not effected by 
Ike colloidal metal. C. 8. 

TOh. C. i. 4 i 
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Strychnin* Alkalolilte XII. Dnrivntiwp of 
brucine. Hrali*i« ljaica$ end RvooLni iimmsosi 
44 3040—3049. Comi*™ thi» tol., i, 746).-r-'B» tiitwe, ’ **1 
f'nlVO.N^HKOrliHA 
hydrobromide, C' Br,2H,0, tmetOlmdo, 

diaeetyl dmvalive, 0,jH„O,N,, m, p. 232—283°, and the 
nj. p. 28(¥ (decomp), of bi»opomethylbroeine are dewribeii 
action of coiioenlratcd nitric acid at -6° on 0i*o;x)3iri(jji,ifuj^ 
yields nitr<d/ieAV(»»elhvldJtydrobrueine nilraU, 

C„H|,0,N,,HN0,.3H,0, 

orange needles, which i.s converted by warm 10^ nitric ary 
cacotheline. The Utter is obtained dirwlly by w*rmi(i» hi., 

’ inetlij'lbtueine hydrochloride witb nitric acid. 

An attempt to regenerate brucine from bisnpomethjloruciM j, 
means of methyl iodide failed. However, with a large ^ 
methyl eulphile, biaapomethylbrucine hydrocbloride in 
solution yields trueine methoeulphale, C„H„0,Nj,Me„H(l, '<JHn 
m. p. 268° (dtcomfi.), which crystallites in three forms, hi* «’ 
bitter taate, and responds to the red brucine reaction. Tl,i» tuh-tatj, 
whicli is identical with that obtained from methyl sulphur ui 
brucine itself, is converted by warm aqueous sodium hydroride itu 
raethylbrucine, the aeetyl derivative of which has m. p. 107_l>- 
after tlrongly sintering at about 120° and resolidifying. Wts, 
boiled with 10% nitric acid, melhylbrucine yields eiuol/ieiine mik 
nitrate, C 5 ,Hji()TNs.MeN 05 . 2 H, 0 , orange plates, which carljoni.r,, 
about 281'°. C .8 

Strychnine Alkaloids. XIII. Isolation of a Pouit 
BmcineBulphooio Acid. Hebhann Leuchs and Waltf.ii Oiici 
(£er., 1911, 44, 3019—3051). — When brucine is nilpliouatd i 
manganese dioxide and sulphurous acid in the manner dewrihi 
previously (Abstr., 1908, i, 563 j 1909, i, 120, 253, 602, 671), aud ti 
resultiug sulphonic acids are extracted witb water, a very mu 
amount (3%) of a very sparingly soluble brwirmuljbonU a'd, 
C„H„O.N’ S,4U,0, is left undissolved. This acid crystalli-cs a 
large, truncated prisms, has [a]“ -122'2° in A'/lO-alkali, asd ii 
soluble in 170 parts of boiling water. C. s 

Tetrabydropiperine and Tetrahydroplperio Acid. Waubu 
Bobsciie (Cer., 1911. 44, 2942—2945. Compare this vol., i, hjH; - 
/3-Styrylacrylic acid is readily reduced by pal'adium and hydrogse i 
S-plienylvalcric acid, and the same method applied bi piiwa 
furnishes a quantitative yield of telrabydropiperiue, which a 
hydrolysis gives piperidine and tetrahydropiperic acid. The i.u 
crystallises from dilute alcohol in colourless leafleU, m. P- 
(compare Buri, Abstr., 1883, 485). The wiaMy/ ester, b. p. k “ 
is a colourless, odourlesaoil. The acid chloride is a mobile oi , wi “ 
distillatiou decomposes, giving (1) a brown, resinous « 

evolves hydrogen chloride, and (2) a viscid, colourless u<|ui , ^ * 
deposits crystals. The amirfc, m. p. 110®, prepared from the c o 
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ftoomg leafleU. Tbe eUorid(> on treatmont wiUi 
aWMidejB^wbon disalphide givM rnethi/Utitdua^nm- 

rf**'****' ** nearly eolourloM oil, 

^luf a itmuariatMS, m. p. 238 — 239° (decoinp.), orv^UIIisiDs in 
p^wdoarlwi needles. " q- ^ jj 

BTDtbeu* ot 2:4 Dimethyl 3 ethylpyrrole, a Contribution 
,ito Question of the Constitution of HeeniopyrrolB, Lcnwio 
;^,Md Kurt Hess (/Isr., 1911, 41 2758-27C7),-Atvoidiiig to 
^y(tbi8»ol., i, 92), hRsmopyrrolo i< 2 : i-dimelliyl 3 I'lhylpyrrole, 
yn phoiiopyrrole is 2 ; 3-dimethyl-4-etliylpyi rolu, I’mt ihij'.syntliBsis 
i sJkso jabslRDces lias not y«t been ncoomplisheJ, ri,® present 
„jtor< hsTe prepared 2 : 4 dimcthyl-3 etliylpynole from 3 arctyl-' 
f.ldimetlivlpyrrole, obtained from tlie ethyl carboxyl, ilo prorlucod 
foohination of nitroaoacetoacetic ester with acctylacetoue. Tbe 
^tketic product is Btmiiar to, but not identical with, haMiiopyrrole, 
rb;h must be 2 : 3-dimethyl-4-etbylpyrrole, therefore, in view of 
^y's work. The identity of 2 : 4-<liinelliyl-3-6thylpyrrole with 
piowspjrrole remains to bo eslablishe.l, owing to the lii k of crystal- 
las derivatives of the latter subUance. 2:3: 5 Trimolhylpyrrole 
fowpare Oiamician and Dennsledf, Her., 1881, 14, llUt)), 2:D-di- 
wUi)l'3 ethylpyrrole, and 2 :5-dimethyl-3 propylpyrrole are also 

karribed. 

lbs preparation of the pyrrole derivatives from the uximino- 
leionas and acetoacetic ester was effected by the method formerly 
hscribed (Knorr, Abstr., 1887, 27S). The saponilication of the 
srloiylic esters was carried out with 10% alcoholic sodium hydroxide 
gouiniog a little water. On heating, the carboxylic acids lose carbon 
ioxide, the reaction being conducted in an atmosphere of nitrogen or 

tdrogPD. 

•2:3:5-lrimelhylpyrrole-i-earbox;/lal«, C,(,H,jO,,N (hy roduc- 
i«! of methyl oximinoethyl ketone and acetoacetic o.«l t"r), crystallises 
i small needles, m. p. 104—105”. The acid, CsHuO^N, decomposes 
1 198°. 2 -.Z-.6-TrimtOiylpyrrole, C.H„N, has b. p. 180—1817 

51 mm. (corr.). 

frtyf 2\b^imelhyl-3elhylpyrrok-icarboxt/laie, C],lI|,OjN (from 
rtShyl oximinopropyl ketone and acetoacetic ester), orystallises in 
sail needles, m. p. 106—107”. The acid, CVH, 50 ,jN, decomposes 
;^about 200”. 2\b-l>imtlhyl-3-tOiylpyrrolc, 0,11, jN, has h. p. 
17— 188”/769 mm. (corr.), 93 — 94721 mm. It shows the pine 
ilinter reaction, and pves a white precipitate with mercuric cliloride. 

It differs from its isomerides in having .an odour reminiscent of 
liorofonn, and in being much less sensitive to oxygen. 
f.lhyl 2 : b-dimel/tyl-3-propylpyrroU-i-carboxylate, CjjHjjOjN (from 
mirmdmtyl methyl keUme, which has m. p. CO”, and acetoacetic 
ter), forms prismatic crystals, m. p. 110”. Tiie acid, C^jlO.O.N, 
amp about 2 10° (decomp.). 2:b-l)imethyl-3propylpyrro!e, 

»b.p 206-207”/760 mm. • e i. . 

2 : 4-dimethyI-3-ethylpyrrole another method 
« to be devised, advantage being taken of the fact (L. Wolff, 

4 6 2 
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nnpuMuhed) th»t hydnzoiiM no be redueed to bvdror,,! 

Kdot end Lanee, Abetr., 1902, i. 821), C.H, 

a. p. 178-179°. When thie eobetin^ 5 W®' 
aicofaolio aolution of aodtum etboxide for foartem hoard i, *'’*** 

“*!J**^ 2:4-dim«rtyf,3^M. * 

ptodj^, and u isolated by distillation in ateam: satu2,‘ 
dirtillate #ith ammotlfum sulphate, and extraction with '* ^ 

n" .‘"“"‘^“ctalltheoperationsinanatinoaphereot^ ** 

»» indicate 1 Lj 


/, • \ , ao uaijiou uuw as ludlcaU* i i ♦ 

2 : 4-Dimethyl-3-ethylpyrrol, i ■ w' ^ 
b. p. 96716 mm.. 107727 mm;. 118737 mm. It tehatl 7.t t 

Pvrrold tAtVarila nitrAiau arat/l stCaLI:... . k hi 


Ui, 

■i'-m 


pypole towards nitrous acid, yielding msthylethylmaleinimi i 
but 18 not fluorescent, and yields a pieraU which form, ' 
crystals, m. p. 131-132° (hemopyrrole picrate has m. p. 

1! s 


Produota from Pyrrole 2-carboxylic Acid. Kmil Fi„ 
Donald D. van Slvkk (JSer., 1911, 44, 3166— 3171), _i 


«« 


cartexyhc acid, in spite of the sensitiveness of the pvrrold'7 ■*' 
acids, IS relatively easily converted into the chloride U rl,>. 
pentachloride. The chloride affords a convenient matcrid 
preparation of the ester, amide, and anilide of the acid ■ it l T i' 
been coupled with glycine to form 2-pyrroylglyciDe ■ ' 

X'H-NH 

PyrroIe-2-carboxylic acid shows a very marked red coloMti r ■ 
aqueous or alcoholic solution with ferric chloride, and reseiiilj! ? 
this respect the phenolcarboxylic acids. " ® 

a.-l‘yrroUcarboxyl Moridt, C^H,N-C00], crystallises in loiii; 
needles, aggregated in bunches, m. p. about 90°. When lard 
purified, it forms very long, colourless crystals, which sinter u i^'r 
Aod subsequently blacken without melting. 

J’’jp-oi«-2-caTbanilid«, prepared by interaction of pyrrolc-trbsr 
chloride and aniline in ethereal solution, forms coloiirles., l.m- iti 
much intergrown prisms, m. p. 153—154° (corr.) after i.r-r a 
sintering. ' ' 

<^l'yrroylglycint tthyl e$Ur crystallises in six-sided plaielet,, r. » 
118 (corr.). a-Pyiroylglycine forms small, spindle-shaped crr^ii.l 
m. p. 167° (corr.). It gives no coloration with ferric chloride 

E. K 


Action of Ammonia on Benzoyldehydraoetic Acid, i'cu 
Iw. Petiiknko-Kritsciienko and Job. Schottlk (Btr., I'Jll, 44 
2826 2830). — Feist’s so-called 2 : 6-diphenyl-4 pyridoue, obuiiiri 
from benzoyldehydraoetic acid and ammonia (Abstr., 1891, Ec a 
not identical with the author’s compound of the same name 
1909, i, 605), and is proved to be probably the lactam, 

of benzoyidebydracetic acid by analysis, and by the fact that i! » 
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'01**^ ’’ ’ — : r .* ^ 

wH, yislilB 2 : 6- 

. i.-» t.4-pV«^”»* (“• .P- 176—178°) At its m. p., 343—245°. 

V^', eompoondi which ccn also be converted into 2 : 6-dipheDyl> 
J hydrochloride by concratrated hydrochloric acid at 180°, is 
^^^from beowyldehydracotic acid and alcoholic ammonia even 
I ihe ordiiiCPy temperature in two to three days (compare Feiet, 


hy afeokcdio poUwinm 


hydroxide 

=CHv 


into 3:64tpilMyl-4- 


C. 8. 


fgjaoyl- and Xyloyl-picolinio Aoida. Ottokar Hali.a (Afonattk., 
jll. 32, 747' — 751). Just (Abate., 1898, i, 42) has obtained 
oondenaatiou of quinolinic anhydride 
■ih toluene in presence of aluminium chloride. Quinolinic acid 
fords an exception to Kirpal's rule that two isomeric ketonic acids 
9 formed in this reaction, as he only obtained S-benzoylpicolinic 
J oa condensing it with benzene. 

It is nuvr found that when condensed with toliiBiie, llp toluoyl- 
adiaic acid, m. p. 169°, is the main product, but that traie.s of a 
apsund, m. p. 150°, are also formed ; this has not heen investigatod. 
•Kie S-p-tolyl p^dyl ketone obtained by Just on healing 3 p toluoyl- 
(S^iaic acid at its melting point, has been synthesised from nicotinyl 
joride and toluene ; this establishes the formula of the 3.;y-toluoyl- 
(uliuic acid, which has also bean synthesised from quinolinic acid 
oibt l ester chloride and toluene. 

l im : tyXl/loylpieoiinic acul, prepared in a similar manner from 
xWene, has ra. p. 142°. On heating, /3-m : 4-ary/ yf ptjruhil Irefone is 
^.jlaiiied, identical with that prepared from nicotinyl chloride and 
Ijleue ; it is a faintly yellow^;oloured oil, b. p, 240°, and forms a 
piffste, crystallising in yellow plates, ra. p. 134°. K. K. A. 


Aldehydes of Oxindole, Indoxyl, and Hydroxythlo- 
napbtben. Paul FaiEDL.iNDER and 8 t. Kieldasinski [Her., 1911, 
H 3098 — 3108), — Friedlander and Schwenk (Ab.str., 1910, i, 692) 
lure shown that indigotin is decomposed by potas.sinm hydroxide 
il 150° into anthranilic acid and indoxylalJeliyde. In a similar 

owner the isomeric oxindolealdohyde, is 

jbuined from " tliioindigoscarlet K,” whilst the dye prepared by con- 
irn.iing hydroxythionaphthen with cVmethyli.salin yield-s a A°-methyl 

iffivHtive of oxindolealdehyde, All three 

■ mpounds show the normal aldehyde reactions. 

ludoxylaldehyde, however, behaves abnormally towards mineral 
icids, which on moderate warming convert it into an intense violet 
l;v; this dissolves in alkalis with a bluish-green coloration. 

3 lndoxyl-2-tbionaphthen-2'-on6 (Abstr., 1908, i, 673) is decom- 
>o»cd by alkali to 3-hydroxythioDaphthen-2-aldehydo, 

his is converted quantitatively by dilute acids into a red dye dis- 
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tolving in aIImU with • edoitiW Thi« j., ■ 

formed from cqoel moleeolee of hydnucTthuns^tlm tai k 
tbiocapbtbennldebjde, and baa tbe conatitntioD 

ch:c<J2>0,h,. 

The came d;e ie formed from hydroxythionaphtben nnifer a 
of eouditions ; for example, by tbe action of air on theatfongly 
eolation, particularly in pretence of formaldehyde or other 
aldehyde. It is aleo formed on heatiug carboxypheayUuiit.^^ 
acetic acid, CO,H-C,H*-SO-CHj-CO,H, in anhydroue Mtaii 
acetate at 160— 1 70". 

It ia probable that the dye formation from indoxylaldefayda jj 
in character, and that it may be formulated aa 

Other analogous hydro.ayaldehydee, for example, indaDdioEMlJ+tj^, 
C',tI|<!^|^^^’^‘CIIO. behave similarly towards acids. 

Tbe 3-aldehyde8 of oxindolo and 2-hydroxylhioosphthen are [.l 
wise seceitive towards mineral acids; the latter, 

P^jj^<C(0H^C.0H, 

is prepared by the action of potassium hydroxide <vi 2'.iijdi.\,i 
3.thioraphthen.2 one {loc. ci/.). 

OxiduU 'A-tUdthydt crystallises in faintly ysllow.coloured nceilo 
m. p. 213"; tbe nqueoiu solution is turned dark blue by fany 
chloride. The sodium salt forma light grey crystals, The /iUn^ 
hydroions separates in stellar aggregates of pale yellow needles, n, j, 
210". The aldazim forms orange-yellow needles, m. p. 230", TU 
oxime forms corny crystals, ro. p. 150" ; its hydrocbloride and sulplua 
crystallise well. The a>til crystallises in yellow needles, m. p, Jt*/ 
(decomp.). Analogous sparingly soluble anils are formeil sits 
benzidine, yellow needles, in. p. 300", p-tofutV/ina, grcenish-yelloa 
plates, m. p. 173", m-<tminobenzoic acid, yellow needles, m. p. above 
390", p-phenijlenediamine, yellow plates, m. p. above 300°. 

\-Methyloxindole-Z-cddehyd« crystallises in pale yellow needle.', ra. p 
186" ; the sodium salt is sparingly soluble. Tbe following derivatirei 
are described : phenylhydrazone, broad, palo yellow needle.*, ni. p. 193’; 
oxime, small, yellow, indednitely formed needles, m. p. Ill"; aldtizine. 
orange-yellow needles, m. p. 211"; anil, pale yellow needles, m, p. 
141°; benzidine derivative, greenish-yellow needles, ro. p. 21S ; 
p-toluidine derivative, well-formed, yellow needles, ro. p. 150"; m umiw 
benzoic acid derivative, yellow needles, m. p. 296° ; p-pKenyleiicdiumm 
compound, orange-yellow needles, m. p. 210" (decomp.). 

Jndoxyl-2-aldehyde, m. p. 145", forms a phenylhydrazone, crystalliv 
ing in yellow needles, m. p. 116" (decomp.) ; the cUdazine form.s niMli, 
orange-red needles, decomp, above 160°; the anil gives orangc yellov 
needles, m. p. 196" (decomp.). 

'i-llydroxythiona^then 2-aldehyde crystallises in yellow needle*, 
ffl. p. 107", and gives a dark olive-green coloration with ferric chloride. 
The phenylhydreszone crystallises in broad, golden-yellow needle*, 
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I |35“. Ifci* obUioed on vrarming with 5% 

KXoii! ei7st<i|t>*** in bu^. red needles ; the loi/iuni snlt forms 
pbtallM- The conteponding Jyt, C„H,0,S,C1, obtained 
^^■LnSeg hydwwythionephlhensldehyde with 6<-hlorohyilroxy- 
**■ **^hen, i* 'f**7 cryslellbing in slender, red needles. 

rryetellisea in colourless needles, 
it gires a dnric blue coloration with ferric chloride, 
form* slender, yellow needles, iii. p, 203'’; with anthranilio 
j rellow, crystallino precipitate, m. p. 2ta^ of the aumeihint is 

^ >■- P- 


nwlio Ammonium Bases. Hehm.vr Decker and .Xuotr K*o# 
^(J. yr. Ck*m., 1911. [iil. 84, 425—448. Compare this vol , I, 
jqgeous solution of iso<|uinolina methiodide, when treated 
** ik noUssioM hydroxide and shaken with benEcne, tieIJs tho corre- 
carbinol base ( l-hydroxy-2-methyldiliydrL iseipiinoline). By 
|Kin£ the benreoe eolntion with water, the greater part of the 
fbipot bate may be extracted in the form of the annnuniutu base 
“ ^lijltjoqainolinium hydroxide), the amount of which may be 
I^ertninfd by titration with hydrochloric acid, 'ihe ililiite lujueous 
Rations thus obtained are strongly alkaline, procipitato metallic 
brdtoxides, and show all the characteristic proiioities of mpieoiia solu- 
of iliphalio ammonium bases. In contrast to the c ii hinol base, 
•hkh undergoes atmospheric oxidation very readily, the ammonium 
laM is very stable, its aqueous solutions .showing no change even on 
Hposute to air for seventy-two hours. Dilute uqiicnns solutions of 
Iheanitnomum base', when shaken with heoEene, yield no appreciable 
amount ol the carbinol base; on the addition of sodiiini hydroxide, 
however, considerable quantities of tho carbinol hate may bo 


extracted. 

From these observations the conclusion is drawn that in aquoous 
lolution there exists an equilibrium between the aiumoniiim and ' 


carbinol bases: 


.011=;— roll , 

■OIKdllVNMe’ 


dilute solution the amount of the latter base is very small, hut incro.asea 


on the addition of an alkali hydroxide. 


'h^Hkyliioijuinolinium picraU, C,„H,./),N,, crystalli..-es in long, 
slender, yellow needles, sintering at 183°, m. p. 187°. 

.Similar experiments were carried out with qiiinolino methiodide, but 
no evidence of the transformation of the c.ribinut base into the 


corresponding ammonium base was obtained. 

J With Math Sassu and Wasi.aw Wisloki.] — Addition of aqueous 
ium hydroxide to pyridine methiodide yields a solution, which 
resembles in its behaviour that obtained from an aliphatic quaternary 
ammonium salt, and it has therefore been assumed (KaiilEScIi and 
Kalb, Abstr., 1900, i, ! 13) that the base is present in solution wholly 
in the ammonium form. The ready oxidation of such a solution to 
I-metbylpyridone (Decker, Ab.str., 1893, i, 279) is, however, in contra- 
diction to this view, but is leadily explicable on the assumption that 
there exists in aqueous solution an equilibrium between the ammobium 
and carbinol basw, the amount of the latter being very small in com- 
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{tuiwo wicb tbAt of ibe MUBOftiam bain Oa 
bxe iM caotioQoa^ ramoved, and tha aqiiiliWaai tboabr 
notil tha vbota of tiw uuiiOBiaB 
eoDTartad into l-metbjlpyridona. ^ ^ 
Baaaoiu are given in favour of the u, 
formnta for the compoand obtained ht 
(Abutr, 1902, i, 677) by tbe actio,, 
on trimethylqninolide methiodide. 
l-Alkylpyridonea are readily prepared by oxidiaing l alkylpyridji 
balidea with potaeeiom ferricyanide in aqueoua lodinm hydrfix,^^^ 
tbe preaeiice of benzene. The preparation of l-methylpyridiDiun, 
if beet accompliehed by treating the extremely hygroacopic ad./di * 
compound of methyl aulphateand pyridine with tbe acid corresco, j ** 
with tbe ealt required ; tbe picrate, C|jH,jOjN,, ia thus 
anhydroua in needlee, m. p. 113 — 114’, or rhombobtdra « ' 

109—110“. ' ! 

Propylpyridinium hromidt {pyridine propylbromide), prcqoied fr, . 
pyridine and propyl bromide, yields a cadmibromide, C, 5 l|,,N Ji, 
crystallising in white needles, m. p. 117 — 118°; the chloride!, iltrn!,'. 
Moridt, m. p. 82“ Avd f/latinieljoride, orange-red crystals, m. p ijt 
are also described. 

X-Propyl-l-pyridone, C',H,,ON, is a light yellow liquid, (, „ 
263 — mm., having a repulsive odour of fungi. 

, \-ieolSutylpyr^inium iodide forms very hygro-scopic, light ytl).,* 
crystals; the pierale, leaflets, m. p. 114°; tbe piaiinic/Uoridt, 
leaflets, m. p. 220° (decomp ). l isoButylS pp-uJme, CjH„ON, is , 
yellow oil, b. p. 264 — 265°/725 mni, 

l-i»oAmylpyridinium iodide forms hygroscopic crystals ; the piVrut 
yellow needles, m, p. 145°, and the platinichloride, yellow IpsiifO, 
which decompose at 200°, were also prepared. {-isoAmyl 'I vmluni 
has b. p. 283 — 284°/730 tnm. 

3-ilrmnopyridiru viethiodide crystallises in hygroscopic, ydi,,. 
needles, m. p. 146°, and is oxidried by potassium ferricyamdo ts 
3 bromo-l-meihyl-2-pyridone, which forms a brown oil, and ou tr«ai 
ment with bromine in glacial acetic acid solution yields 3 : 6-diloomo 
l-tnethyl-2-iiyridone ; the latter compound , which crystallises in white 
needles, m. p. 176°, has also been prepared (1) by the oxiduliou o! 
the oddtttM compound of methyl .'■ulphate and 3 : h-dibromupyridnie. 
(2) by brominating 1 -raethylpyridone. 3 : b-Dibroimpyruline otelhioUtk. 
obtained by the action of potassium iodide on the above-meritionc) 
additive compound, resembles tsoquinoline methiodide in its behaviui:, 
towards alkalis. 

[With S. Pfeifkk, N. Pbobaizka, mid A. ALBKRTisi.j— Ttic 
entrance of subetituents into quaternary quinoline salts con«iders)<ly 
modifies the behaviour of the latter towards alkalis; whilst C-sniino 
quinoline methiodide on treatment with aqueous sodium hydicxi'le 
undergoes no change, the dinitro- and bromouitro-derivatives ars 
converted into the corresponding carbinol bases by dilute scslimii 
hydrogen carbonate. It thus appears that positive subetituents previi.! 
the tiausformation of ammonium bases into carbinol bases, whil.-i 


Me/Nco 0 

Mei,,^H,*OH I 
NMe ' 
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galwtitnaitB the Ire&sforinktion takes place with 

prepared by heating 6>aminoquinoliue 
^‘^^Mihydrido in banxena solution, cryelallises in long, slender, 
^.Bccill**i P- product, obtained by the interaction of 

•^"^^jj^iJsand silver chloride, yields either ^-Hineftylaminoqvinotim 
or 6-aetl^iaminofuin^iHt mUhothloridt, smirdingly as it 


j, joftaUised from alcohol or water. 


^o,tflaniino-l-inethylquinolone, prejered by oxidising 6-a«ly#- 

■ ...Mfl/ins wetAiodide, crystallises in needles, m. p, 278'' (compare 

Engler, Abstr., 1003, i, 518). 

jxiMOjtttnol*** melhoMorute, obtained by heating the acetyl (or 
Siirettel) derivative with hydrochloric aciil, crj.stiillises in citron- 
needles, m. p. 242— 243'j it se|)aratea from water in cdlorescent 
containing one molecule of the solvent ; tlio methiodide 
rtddish-brown needles, m. p. 199^ (compare Clans and tichnell, 
Ahstr, 189®! b 319). When treated with Sfr;,, ai|uion8 sodium 
. 6-aininoquiuoliue inethiodido yields a mh/litnct, 

"• C II O N 1 

cjYiUlliMDg in microscopic, needlos, m. |>. 166’, which have a 
niid (r«*ni lustre, aiul yield solutions having a yellow 


ittor^^nce. 

6 • S'PinUt'O’^’i^tUylox^-l-met^t/idi/tydro^utnocine, 

t-'uH.AN.. 

Ustn. p. 87°; the methyl and ethyl ethers (Kaufiiiann and Stnibin, 
ihi* rot., i, 322) are also described. 

6iironio-8-nitroquinoline, which has m. p. 170 -177“ (compare 
CUus and Hartmann, Abstr., 1896, i, 391), on successive treatment 
with methyl sulphate and potas!<iuin iodide yields the mefAiedids, 
C 11 OjNjBrI, which crystallises in dark rcddi.sli lirown Leedlos, 
dccouiposiug at 185 — 186“ With dilute atjucous ammonia the, 
methiedide yields ^■hroino-8-nitroihydroxy-\ vir.lhjUihydroquinolint, 
»hiih basin, p. 173 — 175“, and forms a DWl/iyf «(A«r, m. p. 121 — 122“; 
the ecAyf ct/isr crystallises in prisms, m. p. 111“ 

3 llromo.8.nitro-2 liydroxy-l-methyldihydi(>quiDoliiic (Decker, Abstr., 
1305, i, 374) is obtained in quantitative yield by the action of very 
dilute aqueous ammonia on tlie methiodiilo ; tho ethyl ether, large, light 
brown, prismatic crystals, has m. p. 90 — 91". F. B. 


Preparation of Halogen substituted Indopbenol Derivatives 
from Carbazoles and p-Nitrosophenols. I.kopolu CAusELLa & Co. 
(b.K. P. 235836). — When p-nitrosophcuol or its halogen derivatives 
ire condensed in concentrated sulphuric acid solution with A'^alkyl 
or balogenated carbazoles, indopbenol derivatives of tinctorial value 
ICC produced. 

The pToduett from monochlorocarbazolo and p-nitrosophenol, from 
cirbazole and Af-ethylcarbazole with o-chlorouitrosophenol respec- 
tively, and from carbazole with 3 : b-dibroraonilrosophenol were 
prepared. They are dark blue or green substances, insoluble in 
Viter, but soluble in concentrated sulphuric acid with a blue 
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ABsmon or oniMwu. 

ccdontioD, dcoompoM Abon S60° mtiiovt fsirieikt ittd jwM eb)os,j^ 
i«ii«o-(oiDpo«Ddi. t. SI. (;. jf 

[Prepomtion of Anthraquinone DeriratiTes.} PAtac.vri^, 
vonji. PuED*. Bates k Co. (D.R.-P. 236407).-— When 

sotbnqainone is boiled wiih iaUin ' 

beDieoe tolatton) in tho presence of 
I cbloiide and copper acetate and (he nmir* 
eubeetiueotl; acidibed, it yields the compul'u 
(annexed foimoU) as a blnish-red, cry.iullh 
powder. The proJuft* from 1 ;5-dichlot<n,.tff' 
iiainnne and umtin (I moL), a violet powiji.r 
the same with 2 mole, of isatin weie s;, 
prefared, whil.«t 4 biomo-l-nielbylaminoanthraquinone iinJer .iurja, 
condtlions yielded a ffreeniah black powder. K. S| (; jj 



Preparation of Pbenanibridone OeriTativen. 

Akius- k SuDA-FaBEiK (D.R.-P. 236857). — When halogen (j-l,ei,u„i 
aminoanthiaquinone.'i (or their derivative^) are boiled with or wrlo'ir 
copper powder in naphtbaleie solution with anhydrous soliaa 
carbonate (or acetate), condensation occurs, yielding phenatithti.i>,ie 
derivatives. 

The compound (1), OjilfuOjN, pieparid from 2-bromo-l heiiml 
aminoanthriquinone (without the addition of copper powdtri. 
crystallises from dichlorobtnzeue, and has ni. p. 266—267''. 

The compovnl (II), m. p. 274—275°, was obtained from l-tidoro, 
2 bentoylsminoanthraqiiinone in i.ilrobensene solution without ccjifer 
powder. Tho }iro<lucli from 2 : Sufichloro l ; d dtbeoioylaminoaiilbri 


/' 

I 

\. 


CO 

NI|/\/\ 

CO ; j i 

/\/ n/\. 

/'x/ 

(0 

II.) 



/\ 


CO I 

/\/\/' 

! I I 


CO 


\ 


CO 

I 

Nil 


(II.) 


/\ 


Cl 


CO I V'* 


\/\/ 

CO 

(IV.) 



OiKUNtC CBKMISTRT. 


L 1027 


asd fts#* 3-byogett-2-b9Dtoyl»mino»nthraqiiinon* Jo not {iwo 

, JJS*. 

yrW«c< propnreJ frtim 1 ; 5-dichlora. 

« •“ •*'« presence of coppor, ilo«t not 

Lit »t 320*. 

ooMpouwl (IV), CjiIfijOjNCI, tn. p. 278— *28(1^, whs obtained 
fnm Ichloro^oblorobeMoylaminoanthniquinone (prepared from 
^rtlocobensoyl chloride and l chloro-2 »n)inoaiitbi-!i(niinotie). 

I-'. M. a. M. 


[preperntion of Carbnmido Derivatives. ] Caru Jaokr 

jD.B.-I’' 23659*).— When «u aromatic la-diainiuo-sulphonio acid 
(J ool) reacts with an aminonaphthoUulphonio acid (2 mots.) and 
chloride (2 mols.) in dilute aquoons sodium ctrbonato 
icluUoo, derivatives of cai biimuic are oblained. Tim su/«(<iiicc 
S0,H-C,HjMe[Nll-C0-NH-C,„iri(01l)-S0,||),, ' 

is prepared in thia manner front 2 : ti-tolytentMliamiuc't aulphonio 
6.ainino«naphthol-3 stiliihonic acid, and o.tiltonyl chloride. 
Hese compounds when combined with 2 iuoIh. of a diaionium 
{oopound yield orange to bluiah-red direct cotton dyes. K, M, 0, M. 

Cawlytto Deoompoeition of Alkylidenehydrazines. II. 
SilOUI M. Kijnkr (J. liM». Chem. Hac., 1911, 43, 951—062). 
—With a view to generalising the method of obtaining hydrocarbons 
pretiously describe (this vol., i, 679), the author liaa studieti the 
dfcomposition, in presence of potassitim hydroxide, of the hydrazones 
of dihydrocarvone, carvenone, citror.ellaldchyde, and eilra]. 

Under these conditions, diliydrocnrvonehydrasoim yields A***'-;)- 
aentlwne (compare Perkin and Pickles, Trans., 1905, 87, 659). The 
action of hydrobromic acid on this hydrocarbon gives the bromo- 
doiirative, C,|,lIi,Br, which yields t-A*'>.ti,eutheuc (compare Wallach, 
Ahstr., 1906, i, 682) when distilled with aniliiie. 

Urvenonohydrazone, when distilled in presence of fused potassium 
hydroxide, yields A' menthene. 

Citroaellaldefaydehydrazono yields ti e hydrocarbon, 

C5ie,;cH-cir2-CH,-c£iMe(;n,/cn„ 
b. p 164-57756 mm,, U? 0-7533, no 1-4304, fa),, +9-2,T'. Oxidation 
of this hydrocarbon with permanganate yields acetone, active 
Miylacetic acid (compare Welt, .\b,str., 1895, i, 203), and, as an 
intei mediate product, the kto-alcohot, 

OH-CMej-CO-GHj-CHj-ClIMe-Cn^Mc, 
h. p. 318°/755 mm., 0-9069, ti„ 1-4363, which reduces ainmoniacal 
silver solution in presence of alkali, and forms a semicarbaisons, 
m. p. 123—1267 Wn + 178'’ to + 3-20". 

The hydrocarbon, b. p. 164 5°, obtained from citronellaldehydc- 
bydrazone, gives with hydrobromic acitl the ircmo-deiivative, 

OijIIjjBr, 

1-0772, Ho 1-4578, which gives a hydiocai-bon, C, 5 lfj„, wit,h almost 
the same physical constants as the original one when distilled 
with aniline, with the exception of its spccilic rotation, which is 
{«!» -t-d-ag”. 
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B«(liictios of tlw hydroearboo, h. p. IM-S*, by bmu« of bydna*. 
in s stalod tab« yioldi /Jf-diBiotbyloetuio, ^ 

CHM6,-CH,CH,0H,-CHMa» (!). 
b. p. 159— 15H77i3iDni., Df 0 7313, »„ 1-4H0 ,(»]b +175 
pare Markownikoff and Kaformataky, Abatr., 1893, i, 863 : .si ;, 
Bitter, iSer., 1911, 44, 668 ; thia vol.. i, 272). ‘ 

Citralhydraiona, when diatilled with aolid poUaaiam 
yielda an inactive kydroearhcn, CMe,:CH-OH,'CH,‘CMV<’(lw 
b. p. 164-1657755 mm., 0-7674, 1-4443, which U 

with the dihydromjrreone, b. p. 171-5 — 173-5“ obtained by tWaiuiW 
(Abatr., 1901, i, 732) by the reduction of myrcena T. U p 


Decomposition of Alkylidenehydraanes. Conversion of 
Pulsgone [Tanacetono] into a Bioyclio Hydrocarbon, i- 
Nicolai M. Kuseb and A. Zavadovsky (7. Aum. l‘hys. Clum. 

1911, 43, 1132—1148. Compare thi« vol., i, 679).— The art,,,,, ’,j 
hydrazine hydrate on tanacetone would be eipected to girt i. 
alkylidenehydrazine of the structure 

CHMe<^|]|^ j>C.CMej, 

this yielding, on decomposition, A*®-mentbene (compare Walla, j, 
Abstr., 1908, i, 402). It is found, however, that pulegohydraz:!,,, i, 
not hydrolysed by mineral acids, with which it forms stable 
and that, on decomposition, it gives ’a dicyclic hydrocarbon, turaj 

i ll! (jy — Qp[ 

( \ ] T„>CMej, corresponding with carone. The actinn 

J1IM6‘CH,-CH 

_r> bydraziue hydrate on pulegone is ber.ce 

I I accompanied by isomerisation, pulcgelijilr 

I 2 azine having the, annexed constitution. 

CHMe-Cll.— t. 


J'ulegohydraziiu, C,tH,gNj, is an sIihd,! 

iqoo,Qo„„ we IV.SiMiL'i., 


colourless li(juid, b. p.l31 — 132“/23min., 143 — 144 /35 moi.y U,f 
ral, - 6 - 55 °, Hu 1-4943. The thioaemicarbazmte, 

NHPh-CS-NH-NX’ H,„ 

form.s thin, rhombic plates, m. p. 176“, [a],, - 114-33“ Tlie hvdr 


ii'/ine uudergoe.s oxidation in the air, yielding pulegone, and an .ali 
product which was not investigated. 

Carane, GijHig, obtained by the slow distillation of pulegohydi.uir..! 
with potassium hydroxide, has b. p. 169-57750 mm.,D^ 0-8404 — b'Cll 1. 
n,, 1-4561 — 1'4576, e.xaltotion of molecular refraction O"-.’ 

[a]t, H 56 89“ to 57-64°. Caiane is quite saturated in character, and, 
owing to the presence of tho trimethylene ring (indicated by ihe 
optical exaltation) readily combines with 1 mol. of bromine or halogen 

bydroacid. The irorao-dei-ivative, 

obtained by the action of bydi-obromic acid, has b. p. 123 — 124“/29 inni 
(slightly decomp.), D? 11811, Df 1-1691, n„ 1-4893-1-49U, 
[ajo +5-37 ' to 6-42°, and loses hydrogen bromide in two different ways , 
(1) with alcoholic potassium hydroxide it gives A*'’ ! 7 i-menthciie 
(<»mparc Walloch, loc. cit.), which yields /S-methylodipic acid wlmi 
oxidiied with excess of permanganate ; (2) with aniline the principal 
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^ CH,<CHS^n 

wilich 

. j,^T«r, BiiMd A’^-m-manUiene. 

i® treated with hydi iodic acid and tho 
jiy, hmttd *iO» aqueous-alcoholic potassium hydroxide, 

^tkane U oMamed. 

{{aaucUon of earane or A**-m-m6nthene yields wi-iiumthniie. 

of MJrane with bromine (1 mol.) aud distillatiou of the 
j^iJe thus obtained with quinoline (jives hevoroutory montha- 
which, after prolon^erl boiling with sodiuu}, Invomes inactive, 
jBdhss h. p. 182—1857743 mm., i)J' 0-8544, ti„ l-t'JKi; this hydro- 
auhon in awtic anhydride solution gives an inten.-H blue coloration 
.iiifulphuric acid. Such a coloration Lsgivouby nicnthadiene 

{rouipire Haworth, Perkin, and Wallach, Tians., lUl !, QG, 1 18), but 
diis could only be derived from c,vrane as a result of isonicriaaliou of 
(he brouude previous to the removal of hydrogen hroniid,- (see also 
Perkin, Trans., 1910, 07, 2154), -p jj p_ 


Influence of Auxochromea on Phototropy. Macuiok Padoa 
jfld U Samti {AUi H. Acea</. lincei, lUH, |v], 20, ii, 136—200. 
t'omjiare this vol., i, 693).— On conipariiig the piioiutropic .substances 
(jvviousty obtained, it appears tlmt the aldehydraroncs which contain 
vtixlirome groups are generally more (ihototropic th.sn those which 
ilo not contain any, and this is even more noticeable in tho case of 
;ti8 osatones of diketones. The position of the anxochiome appears 
U) have some influence. lu the present paper eight tinishydrazones 
(p methoxyphenylhydrazoues) are descrilied, which have U'en prepared 
for comparison with the corresponding phonylliydriizones. 

pMethoxyphenylhydrazlne (compare AlUclnil, Ahstr,, 1892, 1080) 
II twit obtain^ by diazotising p-auisidiiie and reducing iho liiuzonium 
compounds with stannous chloride. It has to. p, Gfr' (Altschul, 65°). 

flrazaWeAyds-p-mstAoxypAsziyf/iydmzoio!, O.Me-lV.H^’N II -N’-UHPh, 
crystallises iu pale yellow needles, m. p. 123°, and is pitolotropic. 
AnitalMiydt-p-melhoxypUnylltydrazmu, 

OMe-t;,II,-Hll-N:ull-(Vn,-OMc, 
forms lustrous, yellow scales, m. p. 126°, and is not phoLotropic, 
CmnamaiMiydef-nulitoxyphent/lhydrazunf, 

OMe-OjH,-Nli-N:CH-CH;CHl‘h, 

crystallise in rosettes of short, thick needles, m. p. 126'5° and is 
pbototropic. 

(^^fninald^hydt-p-methoxyphenyl/tydriizoney 

OMe'C,U,-S H-N :CH-C, ,11^-011 Mcj, 
forms long, pule yellow needles, m. p. 93 '. It is phototropio. 
l‘>p>ro7uUdehyde-f^mlliOxyphmylliyilr(tzone, 

0Me;C,H,-NH-N:cil-(.^,Hj:O.;CH2, 
crystallises in yellowish-green, lustrous needles, m. p. 134 — 135°, and 
18 phototropic. 

p- ^ohuddehydt-p-methoxyplienylhydrazotui, 
forms lustrous, yellow scales, m. p. 131°, and is not pbototropic. 
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OM>C,U,MHM:CU'C«H,(OH)>OJfa, 
eryttolliMi in minute, poM yelloir prienu, m. p. 1!5 — 12S', ly 
j^ototropie. ' ■ 

Saiicj/lalilthydt-p-MMoceyphmtlkydrtucnt, 

OMe-C,H,*NHK:CHC.H,-OH, 
fonra yeUowub green needier, m. p. 133^, nnd ii not phototrapi; 

, li. V. s 

Pbototropy of the Hydrazonee of PnrfhraldebTde i 
Sakti {Atli H. Accml. lAncui, 1011, (vj, 20, ii, 228— 230. 

1‘ikdoa and <Jiaziaiii, Aliatr., 1910, i, 509, 778). — Furfunililtj,,^ 
phcnylbydrazono i» not photolropic. 

F\iTfuTaldthyiUa-iiai>hlhylhydratont, C,H,0’CH rN-NH‘C,ull,, 
email, canary-yellow [iiifnn, m. p. 1 lO'S’ and ia not phototropic, 
J^tr/uraUthyle ji naplUhylhydrazoiu cryatallisea in jelc 
needlee, in. p. 137°, and is phototropic. 

Fur/uraldehydt-p-totylhydraione, 0,H,0‘CH;N'Nn-C,H,Mr, j, , 
pale yellow, cryetallino powder, which ia weakly phototropic. 

U. V. S. 

Action of Aldehydes on Pyrrole Derivatives. U. Couc. i„ 
(Alti K. Aaad. Lineei, 19U, [v], 20, ii, 312—317). — Pyrrole dem 
ativea which have only one free lueihiiio hydrogen, and have a neguiif 
aubetituent, react with aliphatic aldehydes when warmed willi tht-ui it 
the presence of a little zinc chloride. The condensations with form 
aldehyde are be.st effected in the presence of hydrochloric acid. 

Hia-5-(Utlyl-i ; i dimtthylpyrrylmihane, CHjfCjNHMejAcjj, fura 
yellow scales or needle.^, m. p. 272°. 

Bit Z acttyl-^ : i dimthylpyrryluitthane, CH^fC^NH JIe,Ac)j, is s 
yellow, crystalline [lowder, ni. p. 268°. 

hu 'i-htnzoyl-'i : i-dimetkylpyrrylMtlhati^, CHj(C,NHMejlJz)j, cry 
stalliees in small, colourles.s needles, lu. p. 257 — 258°. 

aa • Jlii • 5 - acetyt-2 : i dim^kylpyrryltthane CHMe(C,NIlMe,A(), 
forms yellow needles, m. p. 253°. 

an- Bis ■ 3 • acetyl - 2 ; i dinutiylpyrrylel/iane, CHMe(C,NUMe,Ac) , 
crystallises in pale, rose-coloured scales, m. p. 254°. 

oa - Bis - 6 • bsnzoyl-2 : i-dimsthylpyrrylsiitans, CHMe(C,NHMcjBri,, 
forms very small prisms, m, p. 244 — 245°. 

an- Bis-3 -bsmoyl-^ : i-dimelhylpyirylbulane, CllPr(C,14HMejl5zi, 
crystallises in small, yellow prisms, m. p. 217 — 218°. 
aa-Bis-6-benzayl-2 ; i-dimsthylptp-rylholutans, 
CHMej-OH(C,NIlMoj,B7.)i, 

is a yellow, flocculent sub.staiice, which on heating becomes soft at 80’, 
spongy at 100°, and melts at 180°. 

aa-Bis-t)-bemoyl-2 : ^ dimethylpyrrylheptans, 

CsH„-CH(C^NUMe2Bz)j, 

forms a yellow, crystalline powder, in, p. 178 — 179°. R. V. 8. 

Preparation of Halogenated Derivatives of Indigotin. 
BAnisciis Amiun- it Soda-Fabeik (D.R.-P. 235631. Compare this 
vol., i, 925), — The preparation of tetrahalogenated indigotins lias 
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. ^ n(Wt<d«d ; penU- m) 4 b6*»-h*log«aated d«riv*Wv« h*v« 

u obUined when 4 : 1'-tlicliloroindigoUu, 
is nitewbNwen© (or oretic »cid), is slowly treated with 
. ^ the mixtnre aabsequantly boiled uotil the evolatiou of 


hromii* cease*, 

^^piuUoroiitJvot** i* prd|iared by the further chlorination of 
r (jifhlotoindigotin at 25 — SO® in acetic acid silution. The leuco- 
^ MtiVes a**^ intermediate halogenated acetyliiuligotins are also 
^tiened and their tinctorial properties described, K. M. 0. M. 


Hydantoitua. VI. Action of Acylthioncnrbamatee, Acyl- 
isiocarbamatae, Aoyldithiocarbaiuates, and Acyliinidodithio- 
l^bonatee ou o- Amino-acids. SThiolnydantoin. IIenbv 1<. 

Bkn 11. Nicolkt, and Thkat li, Joiixson Vhem. J., 

1911 40.456 — 474). — This work was undertaken for llio purpose of 
gome A'-acyl derivatives of hydantoic and thioliydaiitoio 
l» and of investigating their behaviour on hydrolysis and their 
activity towards aldehydes. 

Hf^yl-^tlhyUtydanloic acid, NRzi('(()KlVN ll-CIl./('0jH, m. p. 
jitj^ained by the action of amino.trctic acid on ethy l hensoyltliion- 
rtrbainate in pre-sence of [lOtassiuni hydroxide, ciy-inlli.s s in needles ; 
tl. (itAyi ester his in. p. 79 — 80®. A'tAyf htmoidi me.lhtdhydanloaU, 
.STti:C(OMe)-Nll-CH,'CO.jKt, ui. p. lO.T', is obtained by the inlcr- 
irtioo of elbyl aminoncetatc and melliyl bcnzoylUiioncaibamate. 
When benioyl-^ ethylbydautoic acid or ethyl ben/nyl i/.-motby). 
bvdantoate is hydrolysed with bydrccliloric acid, Umoy'hjdanloic 
akl, h'HBfCO-NII-CHj'COjH, m. i> 253— 254'' (ilecoinp.), is pro- 
dur^, which crystallises iu plates, and is docoinpo.-ed by bydrocliloric 
icid into benioic acid and bydantoin. An atteinjit to condense liouzoyl- 
bvdintoic acid with benz ildeliyde was not huccu.-s^nl. 

Thiidxntoylhydanloic acid, Nlll{z'C8-Nll-(.'ll./t'(>,dl, in. p. 202°, 
|.rc|iared by beating a mixture of aiiiiiioncetic inid, potasaium 
liydroxide, and etliyl beuzoyldilhiocarbaiuate, eiy,siuUi>o.s in plates or 
wedles ; its tlhyl ester has m. p. 128 — 129 ’. When either thio- 
henzoylhydantoic acid or Ihioaeetylhydantoic acid is heated with con- 
centrate! hydrochloric acid, 2-lldohydanloin, ?• 


22i° is produced, which forms yellow prisms. Hcnzoylthioliydaritoio 
acid condenses with benzaldehyde to form ‘l-lhio-i hcnzotjl i htnzylidene- 

CO — Bz 

hflaatoia, CHPh;C<[„,jU.^g ■ “• P- crystallises in 

lectangular plates, and is decomposed by jiotassium hydroxide solution 
with production of 3-tbio-4-benzylidenohydantoiu, in. p. 258°, which 
can also he obtained by the condensation of thiohydantoin with benz- 
aldehyde. lluhemann and Stapleton (Trans., 190(1, 77, 246) have 
stated that this compound has m. p. 280° (decomp.) whoa heated 
slowly and m. p. 300° (decomp.) when heated rapidly, but the authors 
lound the m. p. 358° under all conditions. 

Thifdtmzoyl-t^ ithylhydanlok acW, NHzlC(SEt)’NH'CH 2 ‘COjH, m. p. 
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198°, pnipued from aniinMoetio idd and l>*B»yliiuiaoii,u 
oarboMte, tormt daitani of needlac ; ita dW aiiar haa m n . 

rkwaal^hydaniaie aad. MHAb-C 8'NH-CH,-00,H, ‘ ^ 
(ileooDip.), from amiootoetio add and ethyl acetyMithiotg,^ 
cryatalluM in dander neadlee ; ita patauiuBi salt haa m. p. 
(decomp,), and ita $ikyl eater, m. p. 1£4 — 105“ The ati(i'ct„,,jT‘'' 
with beiualdehyde to form i-thiM[-acttyl-i-htasylidtnfhJ7^ 
Pf^NAr 

CHPh;C<jjjj^^g , m. p. 231“ which crystalliaee in light }eU,„' 
priama. 

Thio-\-aettyl-^-met)i>jlhydantoie aeid, NHAc’CS'NH’CHSIfid [( 
tu. p. 171°, from alanine and ethyl acetyldithiocarbam^te, 
in priema, and i» coiivorte<l by concentrated hydrochloric wi.i 

i-tkio-i-melhylhydantoin, CHMe<[ 1 , m. p. 158 — 15‘j' ah-t- 

forma flat priama. p (i 

Preparation of 6 : 6-DiaIkylthiobarbituric Acida. 
hlencK (D.B.-P. 235801. Compare this vol., i, 683). — The iTcpirstno 
ot 6 •. S-dMkylthiobarbituric »cid.s by the eraployujent of nn. 
alkyloxides has previously been described ; it is found that thcJe . « 
be replaced by the free alkali metal (or its amide), and the preprtaih.s 
of diethylthiobarbituric acid (m. p. 180°) from diethylmalonn- 
thiocarbamide, and soditmidc(or metallic sodium) is now JeimiDatiaud 

K. M, C. J1 


Constitution of the Nitro-2 : 6-dimethylbenzimiuatol« 
Obtained by Nitration. David Mako.v and D, .Sai,zbkiiii [Htr . 
1911, 44, 2999—3005), — The proof that the ni'ro-group in tlio niiru 
compound, m. p. 200—201°, obtained by the nitiation of 2:;ii!i 
uiethylbenziminazole (Niementowsky, Abstr., 1886, 719), ncniiiw 
position 6 is as follows. By reduction with iron and 3(l'„ aati.- 
acid, the nitro compound yields an amine, m. p. 85’, the o.'l'ii 
derivative of which has m. p. 263 — 264°, By nitration, dhicetyl w 
tolylenediamine yields a nitro compound, which con le rcdiictJ te 
an amine, m. p. 252—253°, which forms an azoimide with nitmu. 
acid (therefore the amino-group i.s ortho to an NHAc group), and 
yields the preceding acetytaminodimetbylbenziminazole, ni. p 
263 — 264°, by heating at 250°. Finally, the nitration of diareiyi 
3 ; 4-toIyJenediamiDe yields a nitre-compound, the rediicthin of winch 
yields an amine, m. p. 238°, the acetyl derivative of which, m. p. 
273—274°, is identical with that obtained by the acetylation of thn 
preceding amine, m. p. 263 — 253°. Consequently, this acetywicii 
triamino-derivative must be triacetyl-3 ;4 : 6 triaminotoluenu , ihu 
amine m. p, 238° is 6-aminodiacetyl-3:4-toly!euediamiiie, the amine 
m. p. 252 — 263° is 3-aminodiocetyl-4 : 6-toiylenediamine, and tiie 
nitrated dimethylbenziminazole is 6-nitro-2 ; 5-dimethylbenziminazole. 


Besearohes on Azinetripbenylpyrrole. Feancesco Asotuuo 
(ffozaMa, 1911 , 41 , ii, 378— 381).— By the action of ammoniam 


sulphide on the diketone. 


2h:ch-^n: 

JlHlCH-C-CBz: 


;L 


(compare 


Abstr., 1909, 
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i *• ''*‘® oorresponding 

«. p. SOO", «ad h« hu now iaointod from the product (5 
^ i*»*^**^ • thiophen eo»»p<ma<f, which forms 

yellow oOsdleSi m. p, 151®. When treat^ with iiiiric acid this 
r^Boerates the Icetooe of in. p. 163“. 

{^•tmctoio cJ the dithio^tone follows from the fact that both 
auid the diketone yield, when treated with hydroxj Umiiie, the same 
ntmely : (1) a red pyrrole deriealive ; (2) s subsUnce, pro- 
E. s mUture of mono- and di-orimos ; (3> a tul^lawt, e„U^O,N», 
dystaUisM in golden-yellow needles, m. p. 205—2011''. 

K. V. & 

S-Aminophensmoxoniutn Salta. Phisdkicii Kkiihuans and 
h liOWST (3sr., 1911, 44, 3006 3011). — h-Atninopimnazoxoiiium 
^ j.i(ninophooMthionium salts cannot lie prepaieJ in a similar 
asBoer to 5-anunophenyIphenazoniuiu salts (Kelinnuhn and Maas- 
Ifukcff, this Tol., i, 927). However, by the redm tion of Ullmann 
aed Kuhn's 5-nitrophanoxazino (Abstr., 1900. i, 173) by stannous 
^Uonde snd concentrated liydrochloric acid, b umiunjAtnoxatilM 

ijfdfeeWorid*, is obuinei, which is 

jiidiied by cold concentrated ferric chloride to b-amimjilMMzoxonivm 
(MariU, greenish-blacli crystals ; the corre- 

ipondiag IromuU, iodldt, nitraU, and plfUiniclihrult are ilescribed. 

When acetylated by sodium acetate, acetic anhydricle, and a trace 
(if zinc dust, S-aminophenoxszine hydrochloride yields 5 a«(y/ommo- 
fimoBuiM, in. p. 197® (docomp.), cidnurless needles, which is 
oxidised by ferric chloride to a mixture of two substances, m. p. 
ibout 215“ (decomp.), which aie probably isomeric o acolylamiao- 
phenaioxoDes. 

3:5DismiDophenazoxonium chloride reacts with acetic anhydride 
snd xinc chloride to form a blackish-red, crystalline ziacic/dortds, from 
•hkh S-anu'no-S-acstylaininop/isnuzox'oaium chhridf, 

0’,U.<^J^>C„U,(Nlf,)-NII..Vc,H.d). 

i« obtained in dark red prisms with a green lustre. The jdaiini- 
tHorids ia a brownish-red, ciysUiUne powder, whilst the base itselfp 
m. p. 185 — (decoujp.), crystallises in citron-yellow needles. 

0. S. 

Mutual Replacement of Azines and Semicarbazoneft. 
Gum? Ks6prfiB {Uonatsh., 1911, S2, 753—772).— It has been shown 
preriously that the azine residue is readily replaced by phenyl- 
bydrazine, and this in turn by semicarbazide (Knbpfer, *\.batp., 1909, 
h 188; 1910, i, 432). It is now found that azines are very easily 
ctfflverled into setnicarbazones, but that in most instances the reverse 
ciMge does not take place. When aldehydes or ketones are treated 
»iw a molecqiar mixture of semicarbazide and hydrazine, the 
••B^bazone is, as a rule, the sole product. 

^e oanveimon into azine was observed in the case of the semi- 
cvbanuieg of salicylaldehyde, p-hydroxybenzaldehyde, p-nitrobenz 
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»Mebyd*, re*oreyWd*hyde, pr<rto<»t«eho^ddiyd^ j>diantli.i.^;^__ 
benuldebyde, And acetona. 

Tbe <mn* of pbeny) otbyl ketone form* yellow needle*, m. p. yj ^ 
Tbe eemicerbeaone form* colourlees cryeUle, m. p. 179— 

DUtyryl )iet<»ir-$tnuxirbaamt forme oolourleei, soluble a«,y 
m. p. 187 — 190“; a-diMoroaettonattnimriatim* bee m. p. 
yielding » compound, m. p. 254®, which proved to be nmiji' 
glyoxaldieemicarbazone. 

ChLoralhydratuU, C'Clj'CH(OH)‘NH’NHjp forme large, «ilou,i^ 
cryaUle, m. p. 85® (decomp.). Tbe bydr .tide is readily repU,«) 
eemicarbazide, forming chloral semicarbaeide, m. p. 90', but 
rererfle change docs not take place. 

The only eubstancee to give both aemicarbaxone and ^ 
treatment with an equimoleciilar mixture of the two 
p-nitrobenzaldehyde and p-dimethylaminobenzaldehyde. K. p. a, 

3:6- Diatninophenazthionium Derivatives. Feirt,,„, 
KKiiKMAiiif and J. Stwnbeho (Bvr., 1911, 44, , 3011— 
course of the reaction between picryl chloride and o auiiuoplwt,,; 
mercaptan proceeds, as stated by Kehrmnnn and Schitd (Abstr., l*,Kst 
i, 61), not as by Mitsugi, Ueyachlag, and Mbhlau (Absli-., 1910, i.jj;, 
the proof being as follows. A hot alcoholic solution of picryl cbloiiie 
(2 mola.) condenses normally with oo' diamioodipbenjl disulpbij, 
hydrochloride in the presence of sodium acetate, yielding ov'-difnrryi 
diaminodiphenyl disulphide, [C,Hj(NOj),’NH'Cj,H,].j8.^, wbicb it 
reduced by alcoholic sodium sulpliide to o-rncnjlaminophstiyl m8Tca;*M, 
CaH,(NO,),,-NH-C,H,'SU. The latter, in which the picryl tTwij, 
must be attached to the nitrogen atom, Is converted by warm atjutoti. 
sodium hydroxide into the same dinitrophenthiaiine as results froii, 
tbe condensation of o^aminoplieuyl mercaptan and picryl iblondr 
consequently In this cooden.sation the amino-, not the sulphyiiryi, 
group reacts with the chlorine atom of the picryl chloride. 

3 : 6-DUminophenoztbionium chloride, acetic anhydride, ami licr 
chloride react to form a violet-black, crystalline zitwiehiurids, Inia 
which 'i-ammQ-5-(iicelylaminophenasthionium cldorxds, 

C,H,<^g>C,H,(NH,)-NHAc, 

can be obtained in violet needles ; tbe corresponding nitrate, ;d«ti»'- 
cklwide, and dichroinute are describ^, whilst the buss itself, Cj, li 
crystallises in brick-red needles. 

In the hope of eliminating an amino-group, 3 : S-diaminopheoai 
thionium chloride, dissolved in moderately-concentrated sulphuru- 
acid, has been treated with 10% sodium 
N — N nitrite at 0° ; however, the product, isolated 

^ j as the nitrots, brownish-yellow needles, sp 

_ . 1 pears to be a diazonium salt of tbe annexed 

f Y Y ^ constitution from its snalysU, explosiveiies*. 

i i. i. ilfiN'NOj and general behaviour. When treateii with 

boiling water containing a little sulphunc 
acid, nitrogen is evolv^ and a brownish- 
red mbilancs, CjjH,ONjS, is obtained. 



OBOAKIC GHElilSTRT. 


i. loss 


pinHrylmaloBic esters react with guanidiae lu the presence 
*0 y*®'** dialhylmalonylguanidiiies (5 ; 5-diaIkyl- 

«<."^ nric«ada). 

] /Jiinir ^ • ?i^l«rt*v<W6>turte acid, eolour- 

^ ^ 1 .. which on heating decompose without fusion, forms a 
*** n:^ nUraU, and on boiling with miueral acids furnishes 
jjjl^hituric acid, m. p. 191''. K. M. G. M. 


1 Phenyl = 2 ; 4-tria2ole and Cynnophenylacet- 

'idine. GciBoPw-i-izaABi 191 1, 41, ii, yd—loO. Compare 
abstract). — Bladin (Abatr., 1891, 47'i) doscribetl 1-phenyl- 
|***\,|,1 ; 2 : 4-triaiole (at first erroneously as l -plu>nyl-3 methyl- 
I „ . ^(riaaole) sa an uncrystallisable oil, b. p. nlioiit 250°, whilst 
RiBbereer and Gray ter (Abstr,, 1894, i, 23) recorded the same 
^^(*nce as a crystalline solid, ui. p. 191“ Thu authur has prepared 
I ^^yPS-methyl-l : 2 : ^-Iriazolo from formylpheiiylhjilraiine and 
„iilniide (compare following abstract), and finds that it is identical 
nlh the substance described hy Kladin. The substance, m. p. 191°, 
J lUmberirer and Gruyter is cyanophunylacotamidino, 

* ^ NPhlOMo-NH-CN, 

dteiital with that obtained from etliyiisoacetanilide and cyauamide 
bt the method used by Comstock and Wheeler (Abstr., 1892, 747) 
(w cyauophenyltormamidinu. Cyanoplionyiacolanikiine has m. p. 
!9J'. With warm potas.sium hydroxide it yields itcclanilide and 
rransmide. When treated with concentrated hydrochloric acid, it 
lakes up water with formation of carbamidoplienylacelamidine, 
M’hX'Me’NII'CO'NII,, which crystallises in lustrous plates, m. p. 
llStf' (decomp.) if rapidly heated, or about 166“ it slowly heated. 


Triaaole and ita Derivatives. Guido Pkm.iz/.ahi (O’assetto, 
1911, 41, ii, 20 — 42. Compare Abstr., 1895, i, 308 ; Pellizzari and 
Abstr., 1897, i, 205; 1901, i, 488). -The author gives a 
nunmary of the triazole derivatives which have boon prepared by 
himself and his collaborators, and describes a number of other 
compounds obtained in the same way. Some of these have been 
prtpared already by other investigators by different methods. 

2-Phenyl-l : 3 I 4-triazol0 (compare Young, Trans,, 1901, 79, 659) 
can be prepared from benzoylhydrazine and formamide, or from 
formylhydrazine and benzamide. The hydrochloride, CjH,N,,HCl, 
forms colourless needles, m. p. 195“ The plalinicldoride, 
(C',H,N,)„H,PtCl,.,2H,0, 

crjstsllifes in orange-yellow plates, decomposing at 255“. Young 
obtained this salt with 3HjO. The platinic chloride compound, 
(CjHjS,)j,PtClj, obtained by boiling the preceding salt with water, 
is a yellow, flocculent substance. 

2; 5-Dimethyl-l :3; 4-triazole (compare Stolli, Abstr., 1904, i, 463) 
on bs prepared from acetylbydrazine and acetamide. 

h c 9. 
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3 : 5-Dipb«nTl-l : 3 : 44ri«(J« {eamytn Komp, 18*4, i, sjj. 

CM be obtained from b«i*oylhyd*«iM Mii benw^rfe. 

l-Phonyl-S-niethyl-l ; 3 ; 4-trU»>lo (oompnw Anwooeci, Abstt,, isj, 
i, 636) w obtained, mixed with l-phenyM ; 2 :44ri»io)e end 
6.me4bTM:3:4-tr»»>lo, by the ecUon of ncetylpbenyihy 
formwnide. The l-phenyl-l -2 ^^‘^4 

the insolubility of ite nifrote, C,H 7 N,,HNO^ which forae 
needtee, m. p. 141°. l-/‘A«>«yM ; 2 ; C,H.N,,C,!I,(xS- 

be* m. p. 159°. I Pkenyl-Z rmthyl-i ■■ 2 = 

forme long, pale yellow needlee, m. p. 171°. 

l-Phenyl-S methyl-l .-Sid-triaiole, b. p. 275" (compare 
abitract), can be obtained from formylpheoyllvydriiiine end areumti, 

It U mixed with l-phenyl-l ■. 2 : 4-tri«xole and 1 -pheoyl-3-melhyl 1 ; ; ( 
triaxole, of which the former can be removed m the form of nitrate, 
the latter by distillation. l-PAeny/.S-metAyM ;2 id-tmsol* peran, 
n H N C HwOwN*, forms short, prismaiic crystals, m. p. Ub". 
S 2 S^r 4 ,VvbN,),.IUPtCl., 2 H ,0 crystallises in yellow 
m p 129“ (decomp ). Tiiepi<»<i«iccUort(i«comi)Ound,((..,lljNj),pi(,'|^, 
is' obtained as a pale yellow precipitate by boiling the pt«elit,j 
substance with water. l-Pheuyl-5-metl.yl-l : 2 ; 4-tri^le yieldMi., 
same methyltriarole as l.phonyI-3-methyl-l ; 2 ; 4-triaxole (ri.ii,[«, 
Andreocci, L. cit.), so that there is only one 3-“®%'-’ ' 

1 • 3 ■ S-Triphenyl-l : 2 : 4-triaxole (compare Engelhard, Abstr , ISJ,, 
i 127)’ can be obtained: (1) from benzamide and ^-benjoylphttii 
hvdraiine 1 (2) from benzamide and a benroylphenylhydnume; ,S 
from dibenzoylphenylhydtazine_^ and ammonia. Its hyMIml, 

; 2 ’ 4* rtacofc, C',oH„N„ from Metamid.. u,i 
acelylpbenylhydrazine, forms coloui les.s crystals, m. p. 43 , b. p. .el 
ThepLJcAWe, (C.,H,,N,),,H,PtCl/2H,0 forms orange-colou,..! 
ftcicdar crystals, m. p. 185-186" ; the anhydrous salt hw m, f.Ui 
. The picrJ, C,oH„N„C,H,0;Ns. crystallises m long, yellow needir., 

‘“■l^>W.2-met/.yM : 3 A triazole, C,H,N from acetylphenyllijd, 

azine andVmanilide, forms laminar crystah. (c^^^^ 

68°' the anhydrous salt hasm. p. 112°. i*>epicr^, CjUjNpt-slV'iY 
has'm P 134° The jinftntc/i/ortde, ((l,H„N,)„H,PtUe, c^sullw ■ 
™~loured laminm. m. p. 206"; when it is boiled with watar t • 
yuliL chloride compound, (C,H,N.)„PtCl„ H obtained as z 
yellow precipitate. 

Action of Acetyl Chloride on Aoetylbiuret. Ansusi, 

Action ii 70 — 74 ) —Further eiamination 

OsTEOaoviCH {Gazzetla, 1911, 41. 11 , 70 , Vi-ra. -n acetvlbinrf^ 

of the base obtained by the action of acetyl chloride j, 

(compare Abstr., 1898. i. 336) ^s shown that it m dAe 
triaiine (identical with that of Nencb, Ber., 1876, , 

by a dehydration analogous to t^t winch ~ in the case 
a^tylguanylcarbamide (compare Abstr., 1909, 

COMe-N H-CO-N H-CO-NH,= H,0 + NH<^o.j,hP^' 
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■ ^ moct flODvenient for the e^^theeis of the 

7* Hoee it ii only neeeacary to heat biuret wiih an exoeee of 
•^^jilorWe 7* three hours at 100“, and then to raise 

peiataie to HO — liS® for about four hours. R. V. S. 


a imioopyrMOlee and Iminopyrines. II. 
'*rr]gil, 386 , 1 — 43 . Compare Abstr., 


Al'GlST Mu'UABUS 

~ jyil, OOU, 1 tu. 1 UO.’i. i, 476).— The 

^^***^tains a description of the deriratire.s of 5 aiiilo- and 5-tolyI- 
.fsiolonee {S^inilino- and S toluidino-pyraioles). A general 
pjepering these substances is the Wting of the primary 
***”^ie tm *» and antipyrine chloride or the 2 melhoclih>rides of other 
r^jTamlesat 200“. 

^Tjlif».l-ii*s»«I-3-«iMfAyfpyrri2ofon« (5 anifiMO- 1 plitnyli methylpsfr- 
i-iHuvi r Jip. NPh'N' 

^),NPh:c 4 H^.tc;jie I*- P’ 

oLl— 366® thus prepared from aniline and antipyrine chloride forms 
UdreeW'onA C„H,iN,.HCI, m. p. 118“ jiliUinicMorule, m. p. 136®, 
Lfr^idr, C„H, 5 N,H 1 ,H, 0 , m. p. 110®, n.fraM, m. p, 150®, and 
P- Fri-ix Kissk.j— I t is converted 

^T^^ntrated hydrochloric acid and sodium nitrite in a freezing 
■iiiar* into i-oximino-5-<inilo-l-]>lu>n</l-3-nuthyli)f/raiolo»e (l-nitroso- 
i^,iliKo l phenyl-3 m«thytpijrazol«), m. p. 168®, deep green needles 
JufrocA/ortis, Ci.Hi^ON^HCI, yellow needle.s). This nitroso-com- 
naTnd is unstable in solution, readily changing to the isomeric 3 ; 4-tit- 
F*"* NPirC’NPh 

^yl i-inethi/ldiJiydropyrazofurazan, jj>0, m.p. 167°, 

«llow needles, which is also obtained by the action of concentrated 
ijdrochloric acid and sodium nitrite (in small excess) on 0-anilino 
1 (ilwnyl-S-methylpyraiole at a moderate temperature. 

\-iBano-5-anilino \ phen;/l - 3 - methyipprazolt, C„.H„jN,, m. p, 
H0_14ie white needles, obtaine<l by the reduction of the uitroBO- 
(oopaund, forms a hydrochloride, m. p. 240“ phtnylcurbamidt, m. p. 
'iiV\phtnylthiocarhamide, m. p. 16U“, and acetyl derivative, m. p. 130 
(dteomp.), and is converted by so<Uum nitrite and warm dilute 
acetic acid into 3 ; h-diph»nyl-(i-meOiylaziminopyrazole, 

,NPh-C-NPb. 


white needles, m. p. 152°. 
i-n-XUroanilino-\-phenyl-3mcthylpyrazoloue, 

.NPh-M 

jrtllow needleSf m. p. 153°, can be obtained in bad yield by the action 
(rf concentrated nitric acid on the anilophenylmothylpyrazolone, but is 
best prepared by heating 2 :5-p-nitroanilopyrine hydrochloride or 
bydriodide (following abstract) ; the m-nifro-isomeride, m. p. 138°, has 
bera obtained by a method similar to the latter. 

[With Fritz Iseht.] — b-AnUo-X-p-bromopIbenyl-^nteth^lpyrazolonSy 
Ci|Hj^NjBr, m, p. 106°, is obtained by distilling p-bromoanilo- 
pyrine (2 : 5-etK2owilO'l-j7-broniophenyl‘2 : S-dimethylpyrazole) hydro- 
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eUortde (following Abxtract) imdor 11 mm. pnamro, or bv k,,,. 
aniliiM and {l-cliloro-l-^bromophMiyl-3-m*ttiyIj(jn»2ol*.2T^ 
eUorido at 200P ; tho oorrMponding p-eUm^Hxmipa^ h»s j, tiT** 
[With W. THoms.]— g-p-gromoa)>t/o-l-pt«ii»^3-w«rtji/p ^J;^ 

. (k 136°, and tbo oorrMponding cUorivoompoaod, m. p. 


tSL 1^ auu 1.00 cornrapoDuio^ c»<orcM»uipuaiiap m. p. 

obtained by methods similar to the preceding. The action of 




(3 mole.) in acetic acid on S-anilo-l-pbenylv 
a tribrominated sub$tana, m. p. 131° (4-brosu>-5 
phmyl-imMylpyrazelonti), which certainly contains a bromine 
in position 4, since it is nnattacked by nitrous acid. 

[With Pklis HmK.]—5-Ani/o \-pkenyl~i l>entylidmt-Z-iiittj,^pi^ 
hn*, m. p. 164°, yellow prisms, and the corresponding a»i*yfi<fese 4 ^ 
atiee, m. p. 205°, yellow needles, are prepared by heating the u,.'* 
phenylmethylpyrazolooe and benzsldehyde or anisaldehyde wjy, 
chloride at 125° for four to five hours. ^ 

[With Pettx AnaAusn.] — The reduction of 4-nilroso-5-m6thyUniji 
l-phenyl-3-methylpyrazoto (4-nitro8o-^-anilop)’rine) (Abstr., Ijfjs 
61) jMdn t-amino-5 nutliylanilino-l-p/nnyl-3-mtthglpyrttzt>lf '' 

NPh N ’ 

m. p. 85°, which forma a hydrochloride, m. p. 107°, heruylideitt Jcht 
ative, m. p. 101 ° (by means of which the base is best purified), < 0 /,, ■ 
idttu derivative, ni. p. 133°, cmnarnylulem derivative, m )](' 
bmxoyl derivative, m. p. 167°, and carbamide, C];U|„Nj->;Hd' 0 -SH 
m. p. 193°. By diazotisation, 4-amino-^ anilopyriue yiehis s M„b!^ 
crystalline diazo-ip-anilo/iyrine chloride, which couples with /J nsphiW 
to form a red, crystalline eubUanee, 

173°. i-Amino-5-ethylanilino \-phenyl-Z-niethylpyrazoU (|.«i,,ins 
ethylaniiopyrine), obtained by the rt duction of 4 nitrono-^ ethjUnili. 
pyrine (Abstr., 1908, i, 61), crystalU.ses in white IcaBots, has o. p 
129'5°, and forms a hydrochloride, m. p. 22 ii‘, »id 

benzoyl derivative, m. p. 208°. S-Anilino-l-phenyl-S-metbylpyrualt 
cannot be acetylated (or alkylated) directly, but S-uMfylandiu. 

\-phtnyl Z-methylpyrazoU, NPh.Ac*C'<pjj_tj m. p. 96°, can bejn 

pared by distilling a solution of anilopyrine in chloroform with scat) 
chloride, at first under ordinary, and finally under reduced, pres'Ure. 
b-p-dfitromethylanUino-l-phenyl-S-methylpyrazole, 

NPh-N 


NO,-C,H,-NMe-C< 


cu- 


ll 

-CJIo’ 


m. p. 174 °, and the meta isomrrirfs, m. p. 125°, form stout, yellos 
crystals, and are prepared by beating the methiodides of the cor^^ 
spending 2 : S-nitroanilopyrines. b p-Chloromethylanilim i phenyl'i 
melhylpyrazole and the corresponding p-hromo compoimd have ni. p. 
61° and 84° respectively, whilst the isomeric 5-aniliito-l-p-chlorophniyi 
2 : Z-dimethylpyrazole and 5-a7tilino l p-bi-omophenyl-'l : Z-Jitnetkyl 
pyrazoU have m. p. 126° and 120° re,spectively. 

[With Feiedbich Walter.] — 5-AnUo-\-pfienylpyrazolone, 

.NPh-N 

NP -tKcH -{3 h> 

m. p. 138°, is prepared by hating S-chloro-l-phenylpyrazole-B-metii' 
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. RlxtrEet) *itk amlioe (2 mols. ) at 200°, forma a green, 

*«i«w»<or *ibY)*a-)-compoun(J, m. p. 113°, and yields a 
25** (identical with 2 : 5-anilo-l-plienyl 2-methylpyraH)le hydr- 
[faltawing alwtractj) with methyl iodide at 110—120°, an 
m. P- 1*9°. *o<i » propiodiU, m. p. 165 ’. 5 .VsUytmiiiao-l- 
>“• P; *^1 prepared by heating S anilo- 1 -phenyl-3- 
^Jjlpyraaole methiodide under 13 mm. pressure, forma .a stable, 
^■green d-wilreae dorieative, m. p. 09°. 

JWith V. Kisse] — 5-p-7’o/y(imino-I-p/ianv/-3-wnMyf;iymsoloiis, 

g_p. 109°, i« prepared by heating 2 :5-/) tolylimino-l-pbenylpyrine 
lydriodid* (following abstract) under 15—20 mm, pressure, or, batter, 
by belting chloride and p-toluidine (2 mols.) at 200°. Its 
j^aWaoderirativo, m. p. 117 ', dark green leaflets, forms a reddish- 
iyifroeWori(i«,C,,H,„ON,.U('l, m. p. 152°, and yields by reduo- 
pgn 4-amiao-S • p-(o(nidiHO-l-pA«iivf-3-)«s///ir/p,i/riKofi>, p jjyo 
jifJrecUondt, m. p. 241 — 242°; oci-li// derivative, m. p 19:1"; azoimido- 
maipaund, m. p. Ill — 1 12°), ■i-l‘ken;/l-3-^ tolyl-6-m*!li}/l,liliwlropiiraso- 
„^NPh-C-N(C,irA . . ■ 

O"*”*’ *^CMe-C'NU— — '•)' ititraniolivular change 


from the preceding oximino roin|«)uiid, forms yellow needles, m. p. 
i;r. 5-p-Tolylimino-l plienyl-3-meihylpyrato!(me rmiden.so8 witli 
beeialdehyde and witb anisaldehydo in the presciut' of r.inc chloride 
te form the hmzyluUnt and anvii/luUne derivatives, m. p, 163° and 
1<4° respectively. 

i Anil<f-\-’y-U>lyl-3-7Mlhylpyrazoloti«, m. p. 106°, and the corrospond- 
ioj ode/yf compound, in. p. 1.31°. are obtaimsi by heating the hydr- 
iodides of the respective tolylanilopyrinea (fcdlowing abstract). 
5 Jf«lAyiini(tno-l-pdoft//-3-me(Ayi/.i/ra;oi', m. p. 96", forma a hjdro- 
lUoriilt, m. p. 133'5°, and p!ati»ichhn,le, m. p. 1.SU ‘. 5 df«(/iv(ttnt(iiio- 
\-a-Uilyl-3-mtthylpyrazoU has m. p. 67°. S-dwiv/oni/mo-lni-fofvi-S- 
N(C H )*N ^ ^ 

■wtiyipyrosoie, NAcPlrC'-^^^jJ *tnd the cerrosponding 

Unayi derivative have ni. p. 84° and 114° respectively. C. 8. 


Subetitnted Iminopyrines. August Micii.tKi.i.s (dnW»», 1911 , 
385, 44—102. Corapire preceding abstract).— The chief object of 
the res^rch is an investigation of various iminopyrines and their 
derivstives, in order to show that the subslances represented by the 
censtitutions (I) and (II) are isomeric aud not identical. 


CMc=NMe, 

I NPh N-C,H,R 
Oil— C — 

(I) - 
C.\{.=NMe 

I fC,H,R^NPh 

UH==C 

(IL) 


[With Fkikukich WALTEii-j—S'CAioro- 
l~pAe7ii/lpyrazols~3-c(tr/M.rt//ic acid, 
ru.ri /, ^N— aNFh 

COM’C<^ 1 
- ^cjf:cci’ 


m, p. 158" (ef/ttjl entar, m. p. 46"; 
chloride^ m. p. 'JB"), ia obtained Ijy heating 
eth^l l-pbenyl-O-pyraKolcne-S-carboxylate 
with phosphoryl chloride and benzene at 
160 — 170", The action of chlorine or 
bromine on its acetic acid solution yields 
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tad, m. p. Jtr, mpeeji^ 
When fc«kt«d «t 200— 21 OP, the dOorephenylwweoleiarboitjBe^ 
Yield* S-ehlore-l-pheorlpyMuole, wbh* U »l»o eoB»«Bi*o% 
by heetiog l-phenyl-O-pywioloii* end phoeidioipi diltmde et IW-isj, 

The bromiMtion of S-cbloropl-pheDylpyrwow m ec^ie »cj^ 

S^Moro-i-bivnwl-p/umylpyraztU, m. p. 66°; 4:6-die*iOT<).l.pi,^ 
nunaoU, m. p. 48 ", which cennot be prepared m • nnuUr j, 

obteined by heetirg O-cbloro-l-pheDylpyreiole eod pbetpi^ 

penUchloride »t 150—160°. 3 : 4 : 5-rri<!4for<>-l-^jrfpyTo«o?4,B, 

82°, » prepared by cblorinatiBg Micheeli* end Bobmer’* 3 ; 5 dichiB^ 
l-piienylpyreiole in chloroform or by beetmg it with ptwyhiBB 
peWhIoride at 160°. 3 : b IMehUro i brmo-l phmylpyratelt. a, f. 
86°, is prepared by brominating the dichlorophenylpyraiole. 3 :5.£^. 
hK>mo-\-phmylpyratcl«, m. p. 60°, prepared by beating ihydnaj 
l-phenyW-pyrarolone (Micbaelie and Schenk, Abstr., 1907, 
with pboephoryl bromide et 120 — 130°, yields 3:l:5irttmw 
l-phmylpyratele, m. p. 122°, by bromination in bi^g acetic acid 

i-CMoro-l-phtnylpyratolf 2-nuthiodidt, ■“ p 

161° (deeomp.), is obtained from its constituents and a little metitl 
alcohol at 100°. The corresponding methoMoridt, m. p. U7 form*’, 
plMiniMmds. 2C,„H,oN.,CI,PtCl.,ll.A m p. 207°, and b p 

106° The tthioduU, m. p. 209°, ethocUondt, m. p. 181 (flat™ 
chloritU, m. p. 217°), and propiodiJt, m. p. 166° (decomp.), are .l« 

mentioned. r,T,.vTM 

CH.NMes^ 

^.i-Anilo l-phtnyl-i^mtthylpyrmolt, 1 NPh >NPh, m. p. UP, 

CHIC— ^ 

prepared by the general method of heating S^shloroptraiclc 
2-alky!iodideB and primary aromatic bases (preceding abstract), lormi i 
hydrochloridt, plalinxchl^'k, m. p. 177°, hydn^ide, m. p. W 

(identical with 5 anilo-l pbenylp}’razolone-2metbiodide [precMmj 

abstract]), thiocyanate, m. p. 137°, piorate, to. p. 104°, methM. 
C(Mel)^jjpj^^ ^ p 124—125°, ethiodide, m. p. 14C", and 

m. p. 108°, 2 iS-dnifo-l-pM 
i eZlpyrazoU, m. p. 155°, and 2 : 5 omfo-l-;.W-2-}iropyp^a«(t 
m. p. 124‘5®, are prepared by the general method ; the former » 
piJinicUoride, m. p. 197°, hjdrMide, m. p. 149°, pierce, 
and mclAiodide, m- p- 119“ whilst the plaitmMorxdt end hy,lr,ixluU<^ 

thelatterhavem.P. 195° and 165° respectively. 

rWith Eeich Wubl and Feux Doepbabk.]— 2 :8-ro-.Vil« 
(mWl-pAenyl-2 :3-dimethy/pyrazole (2 : 5-m-nilroanilopynne} (snneirt 
formula), m. p. 114°, garnet -re) 
CH - C — crystals, and 2 : 6-p-n»<r(WBaopyn«, 
I iWh >N-C,H.-NO. m. p. 129°, dark red cry^s with a 
' / green shimmer, are obtained from wli 

' pyrine chloride and the nitroeniliJi* 




CMe:i 
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dc 8*®®**^ BMtlMid. Th4 fofiner forms s 

m. p. 204“ (docomp.), VK^TTp! 
164“. mtthioiuU, m. p. 144“ noKyf 
C— \ m. p. 196^ (decomp.), and 

i }fPh /K'C.H.Me-NO, m. p. 178“, whilst 

I , / 2 :S-p-mtro*i\ilopyrine forms a 

pltUmitUoriiU, m. p. 217”, Ay<Wodf*, 
(I-) ro- p. 198“ (decomp.), and nieeAiodids, 

fM—C — N “• P-. (Jseomp.) (iNimparo this 

, t „ ™J-> '< 232, for the isomeric nitro- 

j JJPh ADilopyrini^s ami llu^ir i]frivfttiv 4 jA)i 

i'Ui'KMe' ? ■ ^•®'3'tVro-p - (oVimiiio - 1 - jiAssyf- 

^ ’ ,jj ) - ■ (forumlal), m.p. 

I(K>“ stout., red i’rystjiU, forms a 
jflmuUtiridt, m. p. 131°, and piiTnie, m. p. 145“ 
't:i.jliAiiii*oanilo-lphmijl-^ (formula 11), m. p. 

4j_^, can bo prepared by reducing the nitro cmh|K)und, but is far 
0ore eonvenimtly obtained by heating siitipyrine chloride and acetyl- 
« pbenjrlenediamino at 125—13(1“ and hydrolysing the rc.sulting 
^y{ deriratire, m. p. 212”. It forms a dikt/JroMonih 
C„H„N.,2HCI, ■ 

decomp. 260“ plattmclUorult, decomp. 227°, ben;o;/l derivative, m. p. 
i;3“, and benz&i/l iodide, m. p. 218“, the hydrochloride 

(•,,H„UN,l,HCl, 

of which has m. p. 223“ '2 ■.S-p AminoeiniM-yheoyl 'i \S.dimethyl- 

yyniolt, m. p. 112“, prepared hy similar melhodM as I he' niota-iHumeride, 
fotos a dihyd^loride, m, p. 245“ and an wttyl derivative, m, p, 
186°, the kydriodide of which has m, p. 151". ^ 

si Dimetbyl-p-phenylenediamine and antipyrino chloride react best 
it 125“ to form 2-.fi.pdiiiielfiyl<wiitioatiilo l ]>henyl-2\3 dmuthyl- 
fynzali, m. p. 120“, green plates or greenish-yellow prisms, which is 
t very stnng base, absorbs carbon dio.vide, amt forms two series of 
rtlli, according as one equivahnt of an arid combines with the 
dimethylsmino-group, or as yet another wjuivalent breaks the bridge; 
the former salts are green, faintly alkaline, and (ontain 1I„0, whilst 
the latter are colourless, faintly acidic, and anliydrous. The dihydro- 
fikride, m. p. 224“ dihydriodide, m. p. 2ij8“, hydrochlride, m. p. 116”, 
kydriodide, m. p. 72—73“ dimethiodi.le, m, p. 2(15", a.id methiodide, 
m. p. 153°, are described. The action of Hodium nitrite (3 hioIh.) on 
2:5pdimBthylaminoanil^ytine in acetic acid yield.s formaldehyde 
CH — C~~\ 


and Uie nitrosoamiTW, 


8, NPh , 
I I / 
CMelNMe^ 


N-C^If -NMe-NO, m. 


wangeyellow leaflets, which ie converted by reduction into 
•^'P'^fi^i/l(tfntnoanUo-\ph«nyl'1i:^-diinethijfp^aznlet ra. p. 143°, 
sulphur-yellow needles {acetyl derivative, m. p. 142“). The nitroao- 
o»n^ m. p. 164° dark red needles (kydriodide, m. p. 192“), of 
( ®‘^®®*'*‘y*“'“'“‘^"‘*0'l pl'e'*y*-2:3-dimothylpyrazole is ob- 

_nitrou8«fumea into an alcoholic solntion of the 
preceding nitrosoamine contaimng a little acetic acid. 
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m-Pkmt^tiubi$-i : S-AwAw-l 


CH=C — 

I NPb^N-C,H,*N< 


by hmbpg 


»miM uul Mtipyrio# 

At 130— ISS", "-•• • ^ 


NPh 

CM*;NMe' ''NMerCM* „ 

At 13W— isa", And f^"’ 

fiaUniMoriU, deeomp. 300°, tliiydriedtdt, m. p. 203°, And dimHud^ 
m. p 164°. 

[With WiLHfUf Thomas and Fbitz 1«ibt.]— 8 : 5-p^dfor M^ , [ 

phmyl-i-.i-dimtthyliyyrazale, j NPh )N"C,H^C1, m. p, jy. 

CJIerNMe^ 

yellow prisms, is obtained by beating p^hloroaniline (2 moU.) 
antipyrine chloride or 5-chloro-l-phenyl-3-methylpyrazole-2.nietii|odi,jj 
on the water-bath. It forma a hyiroMoridt, platinichloriiU ^ 

89° (decomp, in its 6H,0 of crystallisation), hydriodidt, m. p 
pimU, m. p. 147°, melhiodide, m. p. 192°, ethUdidt, m. p. 17 ;' ,,_j 
benzoyl iodide, m. p. 183°. 2:5-ni;p-DicAforoomio-l-p4«nyf.2 : 3 ^ii»^^; 
pyrazoU, a yellow oil {picraie, m. p. 162°; meModide, m, p. 15 ,,^ 
i :&-^hromoanilo l-jAenyl-2 •.3-dim«ihylpyrazol«, m. p. 81° (pi, 
chloride, m. p, 115°; hydriodide, ro. p. 206°; {derate, m. p, uj; 
methiodide, m. p. 193°; ethiodide, m. p. 176°), and 2 : 5 in- 6 r(wu)nMi?» 
l-pAeayf-3 : 2-dimethylpyrazole,a yellow oil [ platiniehloride, m, p. 21 ) 
hydriodide, m. p. 205°; {derate, m. p. 190°; methiodide, m. p 133 
ethiodide, m. p. 118°), have also been prepared. 

\-t^Chloro{Jtenyl-2-methyl-5-pyTazolone, m, p. 88 °, is obtalnel !,i 
heating equal molecular (jiiantities of p-chlorophenylbyilraziue sr,i 
ethyl acetoacetate in 50% acetic acid at 100 °, Its mriltiolilj 
m. p. 233° (decomp.), reacts with an excess of aniline at 110° to lorm 
\-p-chloroanito-l-{>henyl-2 :',i dinuthylpyrazole (anneied formiili), 

, m. p. 96°, yellow needles {h;/drochlvrtdi, 

\ ra. p. 200 °; platiniehloride, m. p. 19J , 

NPh ^N'CjH^CI, hydriodide, m. p. 189°; {rierate, m. p. 192 , 
i-_. / methiodide, m. p. 70° [hydrated] or l.'ij' 

[anhydrous] ; methocldoride, m. p, l.'ij-j 
\.pBr(ymoanilo-\-phenyl-2',2-dimelhylpyrazole, m. p. 119°, fortm 1 
hydrochloride, m. p. 202 — 203°, platinicldoride, decomp, 202°, aur,. 
chloride, m, p. 160°, hydriodide, m. p. 176°, picrate, m. p. 193°, metho 
chloride, m, p. 157°, and methiodide, m. p. 101° (hydrated) and 15s' 
(anhydrous). 

[With Waldemar ME.XTZEI,.] — The 2 : 6-tolyIimino-l-pheny|.2 :.1 
dimethylpyraioles have been prepared by the general methol 
from antipyrine chloride and 0 - or p-toluidine (2 mols.) at 125 . 
2 : b-p-Toiylimino-l'phenyl-2 :d-diinethylpyrazole (annexed formula', 
ra. p. 106°, white leaflets, forms a hydro- 
chloride, m. p. 207°, plaiiniMoride, m. p. I'li* . 


CMelNMe'^ 


OHrC 


OMe’.NMe' 


NPh^)N-CjH, 


hydriodide, m. p. 166°, piarate, m. p. 


U4°, 

methiodide, m. p. 1 87°, acetyl iodide, m. p. 166 , 
and bemtoyl iodide, m. p. 207°. 2 : 5-o- Tdyl- 
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;>- A»wrty tp 3 >fa«oi«, m. p. 69”, forma x kj/driodHt, 
*™ w< <Horftrf« , m. p. 192®. The iaomeric 1 -p. end o-tolyl- 
tmva bean prepared from enUine (2 mola.) and 1 -p- or 
•^^upjrine Aloride at 125®. 2 : 6-^nf/o-l.p-((rfvf-3 : S^intHhgl- 
B. ^ I06°t fonos » platiHtchloriJt, m. p. 210®, hydrioii^ 
J^TisS-S®, pterrrfe, m. p. 169®, mathiadidt, m. p. 175', aeetyl iodidt, 
^ a 206®, and h*»»oyl iodidt, m. p. 147®, whilst 2 ; 5.,mif<^l 

P- 129®. yields a hydriodidt, m. p. ]96“ and 
^itiidt, m. p. ISr. C. 8 . 

gtliyl ArylMoaoetonedicarboxylates and their Isomeric 
Coodenastlon Products with Hydrazines, Carl BClow and 
jjmyASS GGllbs (Bar,, 1911, 44, 2835 -2847).— The reaction 
^veen a diaaonium salt and ethyl acetoeetlicarhoxylate in cold 
uiisaus alcohol in the presence ot Ho<liiim acetate yields tOtyl arulazo- 
ggfiMktditoirhoxuloiat, R-*N. 2 ‘CH(COjKt)*CO*CH.^‘('OjKt, which are 
■jjow, crystalline substances soluble in dilute alkalis ; U-Ph, m. p. 
4 S- 5 “; R-o-C^H,. m. p. 80—85°, dccomp. 111,5®; 11-;».C,H-, m. p. 
Sl_81'5®; R = m CjUjM 0 „ m. p. 71—72'; U -<) C„H, -00,11, m. p. 
114 — 146 “ These substances react with phenylhydraziiie in glacial 
Mrtic seid at the ordinary temperature to form athyl 57 iyJroa,y-l- 
fitni/lpi/razoU-Sglifaacylattarijlhydrazones, 

il!r.ph, to. p. 137 — 138®; K»o-0-H;, m. p. 171® (decomp.) ; R =5 
p.C,H„ m. p 170— 171" (decomp.) ; R «». 0 „U ,Me„, m. p. 161°; 
K “oC'sHj-COjH, ni. p. 218 — 219" (dccomp.). These compounds, 
which sre yellow and crystalline, .are given tho constitution stated, 
because they respond to the Biilow reaction, and are soluble in dilute 
alkalis or aqueous piperidine. In a similar uinnnor, the ethyl aryl- 
amscelonodicarboxylotes react with 60% hydrazine hydrate to form 
yellow, crystalline ethyl 5-hydroxypyrazoic-3 glyoxylate arylhydrazones, 

'^^P'bra.p. 170-171°(decomp.); 

K-o-C,H;, m. p. 162®; R = p-C,H;, m. p. 180-181® (decomp,); R = 
wCjHjMe,, m. p. 207 — 208® (dccomp.); R = ot;.ll,-UO.,U, decomp. 
25.^^, dlu’kening at 235^^. 

The two preceding groups of cofnpounds arc isomeric witli the ethyl 
4-trylazo-5-hydroxj-l-phenylpyrazolC'3acetatcs or ethyl 4-arylazo-6- 
bydrozypyrazole*3 acetates obtained by condensing ethyl 5-hydroxy- 
l phenyipyrazole-3- acetates or eihyl 5 hydroxypyrazole* 3 “acetates 
rwpectively with diRzoninm salts in the preacncc of sodium acetate ; 
UuM ethyl 6-hydroxy-l-phonyIpyrazole‘3-acotate and p-toluenedi- 
uonium chloride yield ethj/l i-^ tolueneazo b-ht/droxy'l-phenylpyrazole' 

i aetlaU, l-^^'’>o™“l®“eedlee, 

which U soluble in dilute alkalis or aijueous piperidine ; ita constitution 
is proved by the fact that the acidy obtained by its hydrolysis by 10 % 
Joses carbon dioxide at 175 — 180% yielding Lapworth's 4 ^)- 
toiueneazo-5-hydroxy-l-phenyl-3-methylpyrazole. The constitution of 
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•tbrl 4-jHmtiob*B««ii«Mi>^hydwxy-^P*“57*^P"'^*'«*l^ 

by the preceding at by Bhiow end Hopn^e netlKKl (Ai^ 
1901, i, 239), he* been limilerly prored by conTarUng the lubetetH, ,-1 

4-p-nitroben*eneeeo-5-hydroxy-l-phenyJ-3-n»ethy}pyr»wile C ^ 


Qnndrinmtaa. Wiuntin E. Risann {fnUek. pijwrf. Ckem.^ is[j 
75 ^ J3— 18. Compere KobUr, thi* to!., i, 243, 690; ii^o 
Abetr., 1910, ii, 838).— It i» considered thet tbe non ^ 

qnedrinratee he* not been proved es yet. The possibility rf ti, 
fonnationol mired crystals of urates and nrio acid is 8 agg«t«j 
cooling such a mixture, the solid would remain in presence of 
mother liquor for a time, although not in equilibrium with il,*n 4 ,jji 
lese in equilibrium with water. In time, decompomtion and liUtata* 
of part of the uric acid would take place. The mired crysuli 
on evaporation at a constant temperature are in equilibrium with tb 
mother liquors ; they therefore do not decompose when kept, s.-., 
deoompoee only very slowly in presence of water at the same tempers 
ture. Such substances would correspond in composition with ti, 
quadriurates without being true chemical compounds. K. F. A 


BenEuninazolee and Benzoxazoles and Azo-dyes Derived 
TherefWim. Otto Kvm and S. Kowabski {Ber., I'jli, 44 

2919 2932. Compare Abstr., 1904, i, 453).— The effect on tb 

colour end affinity for vegetable fibres of an increasing number o( 
aminO’groupe in aioulyos of this cla.ss has been investigated alrra^ir, 
and in this paper the effect in this direction of introducing (o) a seivni 
iminazole group or (J) a second ox.izole group, is shown to bo the pro 
duction of a red tone in the dye, with no increase in the aOmity 
for cotton. . 

S-Xitro-\ ■ ^.di-^nitrohenzoyl ^ phmyhtt*iltamtne, 

NO./CjH 3(N H-C0-C,.H,-N Oj)j, 

m. p. above 305", prepared by tbe action of yr-nitrobonzoyl chloride eo 
either nitroyj-phenylenediaraine or nitrodiacetyl-p phenylenediamine, 
crystallises from pyridine on adding hot alcohol in glancing, golden 
yellow leaflets. On nitration with fuming nitric acid, it give* 
2 • 3-dimtro-l : 4 -dt p nitroienzoyf p-pA«uyl«nedia»ii»K, m. p. 262", wliirh 
may also be obtained by the action of p-nitrobenzoyl chloride nn 
dinitrodiacetyl-p-phenylenediamine. Thi.s crystallises from acetoy on 
addition of water in small, yellow needles, is much more soluble 
in organic solvents than the mononilgo-compound, and on redurtion 
with tin and hydrochloric acid furnishes the corresponding 2:5 di 
rmminapktnyl-o-hmzdi-iminazoh, 

^NH-C'CH-CH-C-NH. 

which sinters at 230", losing water of erystalli^tion, and then molts st 
255°; itjiBryBtallises from pyridino on addition or water in bngj 
brown, ^cing needles, and shows a bluish-violet fluorescence m s i 
solutions. The diacelyl derivative is colourless and practically 
insoluble in all solvents. , „ 

4 : 6-Dinilireretorcinyl di-f-niirobtnzoaie, m. p. 178 , 
treating dinitroresorcinol with p-nitrobenzoyl chloride, cry 
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MDowkk-Wftvn nesdlM from boiling acetic acid od addition 
rf*** ia inaotnble in acetone or pyridine, but appears to under- 
■f in the Utter solvent, since addition at water causes 

fp of an intensely yellow jelly. On reduction with 

«4* *55r^oride, tioi and hydrochloric acid, it furnishes a 5% yield of 

NH,-C.H,-C<^>C,U,<«>C-C,H.-NIL. 

jL antats at 170“ and remains unchanged on further hosting, 
f*®®* acetone on addition of water in small, brown 
shows a bluish-violet fiuoresceuco in alcohol. The same 
was obtained in larger yield in the folloning aeries of 

4 ; 6-dianunoresorcinol hydrochloride is heaUsi with p nitro- 
i„«ia*l chloride in xyleno solution, dt-y nitrobemoi/l'iininoratorcinol, 
r UJOH) (NH'CO'C^Uj'NOo),, is obtained a.s an orange-coloured, in- 
sandy powder, which does not melt at 311(1', hut on heating at 
Ssd— 270° Is converted into 1 :5-<U-}t-nitroplieit;iU>»tijlioxaiol«, which 
ijjpj is formed if the initial reaction is carried out in nitrobeniene 
«lution instead of xylene, This Inns in. p. above 3(l0^, forms small, 
l^ght yellow needles, and is insoluble in acids or alkalis, hut can be 
ncnstall'*®^ from nitrobenzene. On reduction by heating with zinc 
Just and acetic acid, it gave the corresponding 1 ; S-di-p-amino- 
(jrtnylbenzdioxazole described above. 

diaminobenzdi-iminazola and di.aminoheuzJio.va 2 ole bases here 
dweribed were diazotised and coupled with amiuon iiililholdisulphouio 
icU, ^-nsphtholdisulphouic acid, and a-iiaphthol, and gave in each case 
4yw which on cotton furnished colours distinctly redder in shade than 
those given by the corres[)onding products from the mouoiminazole 
uul mono-oxszole respectively. T. A. H. 


Acoxy-compounds. .\n(;glo Anueli and Luini Alessanuui {Atti 
B, AcMii. Zincei, 1911, [v], 20, ii, 170 — 176. (Compare this vol., i, 
j|7),_Xhe yr-nitroazoxybeiizeno of Zinin is unaltered when treated 
with nitric acid (1) T48) for four uiinutos at room temjsiralure (27°), 
whilst under these conditions tho compound of m. p. 148“ (now given 
u 149°), previously described, yields 4 : 4' dinitroazoxyhenzeno, which 
IS only formed from Zinin’s com|K)und wlieu tho action of the nitrio 
acid ia prolonged. Both substances remain unaltered when treated 
with bromine in glacial acetic acid, hut if they are mixed with a little 
iodine and added to bromine, Zinin’s compound is unacted on, whilst 
from the other a 6r<w»o-derivative is produced, crystallising in yellow 
prisms, m. p, 199“. Azoxybenzene in similar circumstances gives a 
bviao-derivative, m. p. 70“ K. V. 8. 

Action of Phosphorus Pentachloride on the AsMljgr-oom- 
pounds. G. Chakbies and G. Fekueki (dwi A’. Accad . Sei. Tonno, 
1911, 46, 1009— 1023).— The authors have studied the action of 
phoi^horus pentachloride on the azoxy-compounds obtained by uniting 
ilnsphthoi with o~ and p-methoxyphenyldiazouium chloride, and with 
»• and y>-ethoxyphenyldiazonium chloride. They find that in the case of 
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tlM compoaodf fiom jD^Duidiae sad p-pfaMutidiai^lb hrdinxi 
UMb«titD(ed by cUoriaa. The dcriratiTM of e-aa^UMaoj 
diae, however, behere differently ; hydrogen chloride nod 
ethyl chloride are evolved, and a compound oontainiag pbo«ph(^ ^ 

chlorine ia obtained, for which the formula 

geeted. Thia aobekance yields o-bydroxyben(ene«zo-^-naphti>ol 
treated with water. In addition, all the azoxy-oompoands gi*, 
quantitiee of infusible substances conteining phosphorus. ° 

o-MeOuyxyhementaio-pnapKthol, OH-C’,jH,-N:N-CjH,-OMe f 
yellowish-red needles, m. p. 178“ It dissolves in concentn^ 
sulphuric acid, giving a reddi-sh violet coloration. 


o-Etiuxtyhenzmtato-P-iiafiiUiol, C,gH„0,N’j, crystallises in mii.m. 
or^ge-red leaves, m. p. 138“ It gives a reddish-violet color»t 
with concentrated sulphuric acid. 

o-Hydroxybenzeneazo-/3-naphthol crystalises in three forms - ii 
green tablets (from ethyl alcohol and ethyl acetate); (2) in crii*u,lt 
small, red needles (from benzene and toluene) ; (3) red needle# witb" 
golden lustre (from methyl alcohol). The last two forms chsDeei„i^ 
the 6rst in contact with alcohol or on heating. The stsfium jji, 
*“is.Un'^a^zNa, 311^0, and the jiolagnum salt, C, 5 H„ 0 jN.,K,l JH o 
which both crystalliso in green scales, were prepared. .The ’oc^. j 
derivative, forms ruby-red needles, m. p. 153» Xi« 

kmoyl derivative, C'„tI„0,N„ forms small, orange-yellow needitT 
m. p. 216“. The benzyl derivative, cyiijOjNj, crystallises in »b,||' 
red needles, m. p. 152 — 153“ ’ 

p-.Vet/i&j'.ybenzeneazo-fi-napfitM, 0,jH„0jN„ forms red netdlH, 
m. p. 137“, It dissolves in concentrateii sulphuric acid, giving # 
reddish-violet coloration, and is reprecipitated on addition of waut 
When it is heated with an e<iiiimolecular quantity of pbospbotm 
pentachloride on the water bath, I p-tnetkoxybemtneazo-i cilorimaiJt- 
tWsns, C, 5 HjCl-N;N-C,jH^- 0 .Me, is produced; it crystallises in smsll, 
orange-red prisms or lustrous, reddish-yellow scales, m. p. 87“. 1; 
gives a reddish-violet coloration with concentrated sulphuric acid, tin 
reduction with zinc and acetic acid, it yields p-anisidine and 2-chloro 

1- naphtbylamino, of which the monoucetyl derivative, C',jHjjOXl'l, 
crystallises in colourless needles, ai. p. 191“ and the diacelyl derivniive, 
Cj^HijOjNCl, forms colourless prisms, m. p. 88“ With nitrous scid, 

2- chlaro-l-naplitliylamine yields in solution '2-e/Uoro-l-iuiplUJiyUiatm- 
turn chloride, which reacts with /J-naplithylamine to form '2-cilim- 
1 -ziaphlhaleneazo-f-naphthylamine, C,„HjC1-N;N-Cii,Hj'NUj, which 
crystallises in red needles, in. p. 125“; this substance dissolves in 
concentrated sulphuric acid with production of an iuteese blue 
coloration. 2-Chloro-l'naphtbyldiazonium chloride and jS-napbtbol 
yield 2-Moro - I - naphthaUneazo-^naphthol, C,|,H,C 1 ’N:N'Ci(,H,- 0 H, 
which forms minute, red needles, m. p. 177“, and gives a bluish-violet 
coloration with concentrated sulphuric acid. 

p-EUwxybenMiuazo-p-napktlu,l, OU-UioHj-NiN-CjHj-OEt, crys- 
tallises in red needles, m, p. 132“; it dissolves in concentrated 
snlphuric add, giving a reddish-violet coloration, and is reprecipitateJ 
on addition of water. 1 - p - Elhoxybemeneago - ’2-MoronaphtAalent, 
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0 « 01 , o^aMliaaii in - onuKe-jiellow ImfleU, m. p. 94°, and 
otdantioa with concentrated sulphuric acid. R. V. S. 

a^vioor of Some Nitroaso derivatives Towards Phenyl- 
a Gmiaidi (ffatMUu, 1911,41, ii,."!’.!- 324. Compare 
^iTxbstr., 1909, i, Hi).—<i-Xitrob*iao>/latofK!nutif, 

' no,-c,h,-co-n:n’K 

J^„;nad by the action of nitrous anhydride on an olbereal suspen- 
“V^^Uobenioylphenylbydraiiue ; it crystallises in red needles, 
gSC, and is reduced by phenylhydrazinc to o uitrobeiizoylphenyl- 

Ni:>j-0„Hj-(X) NH-NHPh, is ob- 
by acting on an ethereal eolutiou of phonylhydraeine with 
,uttobentoyl chloride ; it forms yellow kmiim-, m, p. 158° 
("oteorielb gave 205°; compare Abstr., 1901, i, 18S). 

B .'’Oreirms^lasoietuens, C„H,,OjN,, erystellisos in dark red 
bring, m. p. 117°, and is reduced to wi-nitiohenioylplionylbydrasine 

br pbenylhydraiine. 

' p.Virroieniny^s*®^^^'^*! ^'isfl„OjNj, forms small, red lamin», 
B p. 1 J 6 ^ and is similarly reduced by pbeuylhydrazine. 

0- S^roktnzayl-^^^ouwphenylhydrazine. 

NO,'C„H,CO'Nll-NH<!„lI.Ur 

diom p-bromophenylbydrazine and o-nitrobeiizoyl cliloiiiio), crystal- 
Isas in colourless needles tinged with yellow, and Ians m p. 193°. 
U'htu oxidised it gives o-uitrobeuzoi/hno-pbruiiiuUiizait, ui. p. 
119 — 120 °, which is, however, not pure. 

m yitn^uoyl-pbronwitluii^/lliydraziM, iJijUniCsNjI’r, crystallises 
10 pile yellow needles, m. p. 195°. m-i\^irroteHcoy/«^o-|> iTO/Mo5et»rene, 
i.'ijlljOjNjlir, forms bronze-colourtsl lamime, m. p. 124“, and is 
nduced to m-nitrobeuzoyl-p-bromophenylliydiaziiio by plienylhydr- 

inna 

pXUrolt»nzoi/l-p-brojnop/ienylh//Jrazi/tt, C,,H,„0,Njl!r, layslalliseB in 
irlloir needles, m, p. 194°. p-.VilTohenzoi/lazo p broiiivlienzene, 
C, 3 ll, 0 ,N 3 lJr. 

(TTRUllises in bronze-coloured lamina;, m. p. 1.53°, and is roiluced to 
//■nitrobenzoyl-p-bromophenyllivdiaziuc by pbenylliydra/,iiie. 

li. V. S. 

Preparation of Bromonaphthalene - 1 - diazo - 2 - oxide - 4 - 
sulpbonic Acid. Chkuiscjik Kaukik vokh.' .Ssnuoz (il.it.-P. 
236656).— When naplithalerie-l-diazo-3-oxide l-sulpbonic acid is dis- 
tolced in concentrated sulphuric acid or chlorosuljjlionic acid, treated 
ailh bromine, and heated at 00—05°, bromination takes place, 
jttiding brom<maphthulent-\-diuzo-^Qxide-\ svlphonic axid, decomp. 
IsO^; the zinc salt forms glistening, greeni.sli-yellow needles. 

F, M. a. M. 

Nitrogen Chains : Diazobydrazidee from Diazotetrazole. 
Kssl A. Hofmann and Ueinkicii IIock (/2er., 1911, 44, 2946 — 2956. 
Compare Abstr., 1910, i, 446, 547 ; this vol., i, 359). — Diazotetrazole- 
Asiinogoanidine (guanyltetrizyltetrazen), 

nh:c(NH3)-nh-nh-n:n-cn^h,HjO, 
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<Jecompo«e« witn siijgni ezpi»«>n « w utana^^^ 

dusotvM in dilute nitric acid. It doee not react with m^nrie 
or benaaldohyde, but Fehling’e lolntion fomiahea copper ^ 
tetraiolo (1) aa a brown powder, Sodinm hydroxide decompoi*, ^ 
into cyanamide, ammonia, and totrazylaioimide. When h«u«.J 
dilute Bulphuric or nitric add, cyanogen and nitrogen are 
and the reaiduo contain* amino^uidine and it* decomporu,;,^ 
prodocta, a* well a* aminotetraiolic add. The periodiiU, C,ll.s i 
which form* brown to black, pleochroic, cubical crystaie, npl^ 
gently when heated, but rery riolently in cou^t with nitne wj 
and eilrer nitrate. 

DicMUtrazoU-Kmicarbazidt, NHj"CO’NH‘NH"N.N-CX,|{ 
m. p. 122'-', obtained by adding diajotetierole to semicarbaiide hydn, 
chloride in aqueous solution in presence of sodium acetate, («,j, 
colourlese, doubly-refractive crystals when dilute nitric acid i* s/lW 
to it* solution in alkali. It is acid to litmus, and is only 
decomposed by alkali, forming tetrazylazoimide and carbamide. Thi 
same products result from heating the substance with water or dilut, 

adds. , . , 

The decompositions of these two substances are in harmony with the 
constitution assigned to them (compare Curtius, Ahstr., 1803, i, i63 
Wohl, Abstr., 1893, i, 509 ; Thiele and Marais, Ahstr., 1893, i, ttui 

Diazottlrazoltbtnzyliiltntuminogvanidme, 

NH:C(NHj)-N(C7H«)-N-N:K-CNrH, 
obtained by admi.<ture of its componeDts in acetic acid, is an otsiift 
red substance, decomposes at 132^ and crystallises in i!rou|.w el 
needles from alcohol by evaporation of its solution under rcducet 
preeeure It i.s decomposed by acids, yielding nitrogen, cyanosen 
benzaldehyde, and hydrazine. With concentr.sted sodium hydroiit 
solution it gives a eodium derivative, orange-red needles. Diaw 
Utrw:oltphnuthydrazidt, ilH,-NPh-N:N-ON,U, obtained by imer- 
action of pbenylbydraziue with diazotetrazole in acetic acid, sepamie. 
from methyl alcohol on adding ether, in orange-red crystals, give. » 
brownish-red sodium derivative, and is decomposed by acids, yielding 
nitrogen, cyanogen, and phenylhydrazine. The mode of deraiapjei 
tiou of thesa two compouuda indicatea that they are a-hydrazidft^. 
their behaviour with acids and alkalis clearly distinguishing them 
from the /3-hydrezides represented by the first two (compare Wohl 
and Schiff, Abstr., 1900, i, 706). _ wv.nw vt nb 

MitdiazoMrazoi^ijdrazide, , ■ 

tained by adding hydrazine hydrochloride to diazotetrazole hydro 
chloride, both being in strongly cooled solution, J 

refractive spangles, and can be kept for a month in » 

25°, but explodes with great violence when pressed with a gl^ 
01 heated to 90°. It is decomposed by am*, 

(5 atoms), cyanogen, ammonia, and tetrazylazoimide, but ““ 7 . . ' 

Concentrated sodium hydroxide solution gives a Wram 
as intensely yellow, doubly refractive plates, which in wa^ 
poses, giving nitrogen, tetrazylazoimide, and aminotetrazole, bu 
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WMtioni M<* in b&rmony with tbo constitution 
1^*^ to the Mbstonco, u are also ita acid reaction and non- 
with hM»ldehyde. With Fehling'e solution gas ia 
^ adntiim becomes brownish-yellow, and, on warming, 
Ijjj^'brown flock# are deposited, probably of a copjicr deriratire or 

*g^^J^^and dicyanodiamidine react with diasotolraiole to form 
j,,' of diasoaminotetraiolie acid (compare Abstr., 1910, i, 647). 
^ ^feyaaaWssndtns salt forms yellow groups of microacopio 
ond dissolves in sodium hydroxide solution, from wbioh 
I ^^.1 nrwipitates the sodium salt, C,N„Nb^HjO, doubly refractive, 
**^ lilies. The well crystallised barium salt, (Cj>;„)jBa,,8H,0, 
be obtained from this by double decomposition. T. A. H. 

^ )few Method of Preparing Diasoacnino-compounds, and a 
jlswEeaotion for Nitrone Acid. Wilbslm Vauhkl ((.’Asm. Ztit ., 
]J11, 133> 1238)- — Sodium nitrite, in aqueous solution, acts on the 
ig]ii of aromatic amines with mineral acids to form diaroamino- 
snd its derivatives. Aniline hydrot-hloride ami sodium 
sitnt* yisid diaxoaminobenzene, the best yield of the latter being 
(buiesd when the proportions taken are 1 mol. of aniline hydro- 
^blcHde and J mol. of sodium nitrite. Hydrtx:hloridea may be 
,,^U(ed by nitrates. Keaction proceeds more slowly when salts of 
hfertot amines are mixed before addition of the nitrile. 

A simitar action occurs when solid sodium nitrite is added to an 
tlcobolic solution of the amine salt, and also when the dry salts are 
isiimstely mixed. In these cases the reaction can easily become so 
riolent that a portion of the diazoaminolranzeoe is decomposed, 

The reection may also be used in testing the pn^sciiee of nitrites in 
vsMr. The preeence of 0'00035% of nitrite could be recognised by 
lb* yellow coloration formed on addition of^aniline liydrocbloride. 

11. W. 


Losses in the Isolation of Monoamino-scids [fiom 
Proteins] by the Bster Method. I. Kun. AnnKRiiAU)EN and 
ASTBfs WiiL (^’rifseA. phi/tiol. CIttm., 1911, 74,445 — 471. Compare 
thbaroe and Breese Jones, Abstr., 1910, i, 698). — The isolation of the 
Bonmmino-acids obtained on hydrolysing proteins is not a quantitative 
operation. In the case of glutamic and aspirtic acids, the yields 
obtained, starting from the pure acids, esterifying, and converting the 
(iter into acid again, have been determined. The experiments have 
boon carried out in a variety of ways, and the 1u.sbob at each stage of 
tbs process determined by nitrogen determinations ; For the details, 
the ofiginsl should be cousulted. 

Staniog from pore aspartic acid, about 40% is lost during the 
iadatioD by the ester method ; with glutamic acid the loss ia 30%. 
GIntamic acid is usually isolated without the help of the eater 
■wtbod, and the loss in this case will not be larger, but it is 
“nsiderod that the values for aspartic acid previously obtained can 
be doubled. E. F. A. 

Ochrein. Francesco Mabino-Eitco and Ida Foa (Gazzetta-, 1911, 
41, ii, 331 — 336). — Ochrein is the name given by the authors to the 

foi* n i A j 
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■obctonea ooiit«iiiii)g iron irhid> i* oWiiarf liiotoiin .e,, 
blood or bamogtobin (compare Merino-Zuee ead Giag»Bioo, 4 ^ 
1910, ii, 223). It i» prepewd by inen^Hag a edntioo o(^ 
toxin «nd oxyhanwglobm for Bve or «u dnyi ni %I , until the »bi«- 
tioa epoctruB of bamoglobia u ao loager prewnt, ead the iitjaiij .t-,, 
aot become turbid oa heetiag. ^ The sabetaaoe ie an 
ochre-coloured powder, iaeolnble ia moot eolTonte. The pertee-j^ 
oompoeitiuD of differeot niaplea is the same, sad oorrespondii wiy, 
formula C^j« 0 „hVe- When heated wirt exWemely dilute »l„, 
hydroxide, a very email quantity of the substance aitsolvei., a^d 14 , 
solution shows the spectrum which appears when biotoxin ift* o, 
blood (compare Marino-Zuco and Giogaaino, foe. cit.). It. v, ,s. 


3 ;6-Di iodotyro 8 me from lodiwd Protein. III. Prom lodo. 
casein. Acotr Oswald ^2tiUth.fkytiol. Chem,, 1911, 74, 290— 'i‘j6i _ 
3:9-Di-iodotyroaiue was prepared from iodocasain, but the yield i* uniii^ 
namely, about 1%. lodocasein contains 10—14% of iodine; of tiu, 

only 4 9 % ii united to tyrosine; the amount obtained reprew.* 

only about one-tenth of the tyrosine present. W. 1 ) H. 

Compoeition of Different Kinds of Silk. XIII, Ksn 
Abdckbalden {Ztitieh. pAyiiol. Chtm., 1911, 7*^ 427 42S),— .sjit 
from the cocoon of Anapha contained tyrosine, Ranine, and given, 
in Urge quantity, and was similar in composition to other ku.i 
of silk. Silk from Bombyx mori and African tussore silk wu situ 

qualitatively similar. . 

Silks as a class are very similar in composition, all contuung 
mainly of tyrosine, alanine, and glycine. They are not, howw,,. 
identical, showing differences in the nature and amount of their ruer 
constituents. ^ 


The Proteoees, Edoakd Zuki (Bull. Acad. ray. Btig., 1911, 

g 53 734). The hetero- and prot-albumoses prepared by the methait 

of Pick, Adler, and Haslam, as well as the synalbumose and thiu 
albumose of Pick, were prepared in quantity, and a large nuuihtr d 
both chemical and physical constants of the preparations 
ascertained. The experimental methods are given in full detail, sr.l 
the analytical results and physical constants are tabulated. r“rthn 
separations were also attempted by the 

(BMhhold) and precipitation by colloids (Michaehs and Rona). 
was found that the method of Pick yields products of the moi-t con 
stsnt composition, and his method of classification of the pro^ 
appears to be preferable to that suggested by Haslam, although it can 
be^proved in certain details in the technique of precipitation inire 
dttced by Haslam. Certain differences in the physiological aoWo" » 
the fractions previously observed by the author are also summan.s^ . 


Plastem Poramtion. A. Bakoczy (JoittcA. 

75 273— 281).— The Danilewski reaction is not due to the acti 
any specific subsUnce, but plastein formation occurs in “ 6 ^ 
proteocUsUc enzymes, rennet included. 
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— . Ham to» Eutn (JSniwl. 

1911 , 74i IS— 14). — Eoxjmw *re osiully iuuii«d after tbe 
they epK^ mrtanM. for example, maltaee after malton. 
ij diffioelt to apply to eniymee which produce syntheaes. The 
made ia that termiDation in tuoh caaee should be eM 
frlT J M*, fw inatanoe, lipase, lipese. W. D. H. 


Mode of Aotion of Phoephateae. Hans von Eulm and 
KiixBlM {ZtiUek. pkytiol. Chan., 1911, 74, 1 5 -28).— There 
eo evidence that the eotyme which synthesises carbohydrate 
Vgj^ofic acid asters has any splitting action. Tlie Wrm photphatttt 
(see preoe^ng abstmot) ; it is active in faintly alkaline 
hat iW stalulity is small. The ester formed from dextrose and 
l^lo«e is Optically inactive, and on decomposition hy acids or bases 
^^^Ids no opUcally setive products. The enzyme is found in 
JJJ^and Jsparytttns. Two enzymes are really in all probability 
i^K«rned, one which changes the dextrose or Issvulose into an ester- 
farming carbohydrate, and the second is the phosphatese which bnilds 
l^her the carbohydrate and phosphate ions. W. D. H. 


The Eaectrical Transport of Pepsin. Cornki.is A. Pekel- 
SAXiso and Wilhelm E. Rinokr {Ztiitdi. pht/siol. C/umi., 1911, 76, 
JS2— 289 ).— Using a commercial preparation of pepsin, Michaelis and 
Davidsobn (Abstr., 1910, i; 795) drew the conclusion that with acid of 
t wrtsin strength, the pepsin travelled to both poles ; on lessening the 
ittvogth of acid, it went only to the cathode ; with still weaker acid it 
t^is went to both poles, and finally with the weakest acid only to the 
mode. The preparation they used was mixed with proteo-ses. In 
tbs present research, the authors prepared their own pepsin from pig’s 
itcinacb ; they do not pretend it is absolutely pure, but at any rate it 
vu free from any large admixture with grosser impurities. It always 
irsrelled to the anode ; when, however, proteoses wore added, it was 
carried more or lees to the cathode also. No separation of pepsin from 
rennet occurred by this method. W, D, H. 


The Influence of Hydrogen Ion Concentration on Trypsin 
Action. Lbonob Michaelis and IIeinkicii Davipbohn (RtocAem. 
Zfiiah., 1911, 30, 280 — 290). — The principles of the experiments and 
the methods of interpreting the results are precisely the same as those 
used by the authors in their investigations on the influence of hydrogen 
ion concentration on the action of invertin (next page). They 
draw the conclusion that trypsin is an amphoteric electrolyte existing 
in solution in the form of anions, cations, or unchang^ molecules 
iccording to the [H'] concentration. Only the cations act proteo- 
clastically, and the trypsin action is directly proportional to the 
somber of these present in solution. The acid dissociation constant 
i» 5.10"’. Above 10"* the tryptic action diminishes, possibly owing to 
the forfflation of doubly charged inactive anions. The optimal action 
talus place therefore in solutions when [H ] concentration = lfl~*. 

8. B.a 
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PrapOTOtion of Para InwtMW. BmuiB 6. Hrua* i f^ } 
pkynJ. Chtm., 191I« 74. 511. Oonpu* Eiter Mid XoU Wg, tt!'!?’ 
i, 829).— Polmiio*!. Kul«r *1x1 Knllli*^ h»»» ifiMnd tb« 
mento of tha moloeuUu- wa^ht of inrartaaB f^ tW 4^^ 
ODMtanta made by Heraog mod Kaaaniowaki (Abatr., 1908, i, To;^ 

K- f.A. 

Tho Aotion of Hydrogen Iona on Invertin [Invertaae j. 
MiCHASua and Hkixkich Haviimiobm {Bioehtm. ZtiUeh., Idtlx 
386 — 412).— The action of »DTerta«o onxucroaa aolutions «w 
gated in aolntiona with aarying [H'] ooncentrationa, and the ^ 
optimal action wax found to occur between [H*] « 0‘65 x 10 * j 
0-98 X 10“*. A xtandard curae wax obtained when *, the iromiat a 
change (extimated polarimetrically), wax plotted againxt t, the tao, g 
action of the ferment, the curae being conxtructed from the varloot 
obtained from certain cloxely agreeing eiperimente carried out uej* 
CQoditionx of optimal ferment action. Another cnrae wax cotntnjct4 
when the ratio Tjt and Iog[H] were plotted against one «noth«r, f 
being the time necexeary to produce a giaen change read from tj, 
standard curve, t being the actual time taken to produce that chun 
in the concentration [H]. The form of the curve thnx ohiaiuel a 
aimilar to that of the dissociation curve of weak acids obtainej hj 
Michaelix. The conclusions drawn from the result are, that inrerue 
is an amphoteric electrolyte with acid dissociation constant > 2x10 ' 
and basic dissociation constant The inverting srtloo se 

sucrose is due to the presence of undissociated electrolyte, h, 
optimum action corresponding with its isoelectric point. As £,i, » 
greater than k„, there is a broad isoelectric zone. Meitber the cstiia 
nor the anions can act as ferments, and the action of the hyiirugw 
ions depends, therefore, entirely on the degree of dissociatiou d 
invertase. The latter is not readily adsorbed by kaolin. Prslitulnan 
experiments on emulsin show that this is adsorbed to a grsatw 
extent than invertase. 8. E. .S. 

Influence of Certain Acids on the Inversion of Sucrose by 
Buorase [Invertase]. Febdkbick Stowaro (Bio-CAem. J., Vjll.i, 
131 — 140), — Acids favour the inversion of sucrose by invertase. Tb* 
action proceeds most rapidly when small amounts of sulphuric, hydro 
chloric, nitric, and phosphoric acid are present, and also in the prescrxr 
of larger amounts of acetic acid. Increase of acid beyond a ccrtat 
coucentratioo, which differs in the case of different acids, retards, u4 
finally arrests, the actiou. W. D. H. 

Diastase. JOsef BuRAczEWSKt, L. Krauze, and A. KEznimi 
(BuJi. Acad. Set. Cracow, 1911, [A], 6, 369— 370).— Pure commercUi 
diastase was treated in suspension in methyl alcohol with bromiM at 
iodine. The compounds obtained contained 6'23% Br and 9 0% 1 
respectively. When heated with water for half an hour, a grs^ 
white, insoluble substance, probably a halogenated protein, remuMd. 
The soluble portion was precipitated by alcohol, and behaved as s cirto- 
hydrate, giving a blue coloration with iodine like starch. Unchanjad 
diastase converted it first into dextrin and then into reducing •ugst; 
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'i aadi luitiil d*il*riy. Th» carbofajdnta gaw the oreinol 
IV ptMayleeuone obuined from the reducing sugar had 


ISS— 157”' 

»hid> h*» *>•■“ boiled with eery dilute mineral acids giee* 
P*****?!— tioo with iodine. It is regarded as an unstable compound 
^yescow^^ ^ carbohydrate of the nature of starch, which i» 
g| pown^ pentoean. The arabao described by Wroblewaki aa 
^ .in^iastase is probably a dextrin-like decomposition product 

*vin of Bmulain on Oontiopicrin in Alcohol. Euilu 
B sinxi, {J. Pharm. C/tim., 1911, [vii], 4, 
—It has generally been assumed that tho activity of 
is inhibited by small quantities of alcohol (compare Bougarel, 
*""* Paris, 1877), but tho authors find that emulsin still hydrolyses 
^'^Jeoicrin to a slight extent even in presence of 95'’ alcohol. 
**^**^eobol at fitf’, gentiopicrin is hydrolysed to the extent of 77-2% 
ILtr days, and the action then stops. In 80° alcohol the same 
**uilibniini is reached in seventy-five days, whilst in 85° alcohol 69'1% 
^hvdrolvsed in the same time. In 90° alcohol action ceases at the 
fifty-three days, when 48-4% of the glncosido is decomposed, 
ltd in 95° sleohol no further hydrolysis takes place after the twentieth 
when 6 to 7% of the glucoside is hydrolysed. , , . 

Pren after keeping ninety days in alcohol of 80° strength, emulstn 
uitill active towards gentiopicrin, although its activity is diminished 
bv th** tr6fttiD6nt< 

^Emulsin is insoluble in alcohol over 50“ in strength, hut with 
nroRessive dilution of the alcohol with water it becomes more soluble, 
nd tttu rated, filtered limpid solutions of tho eniymo in 10“ or 20° 
slcohol are ilmoat as active aa similar solutions in water. In alcohols 
of strength above 60°, emulsin appears therefore to act by simple 
contact T. A. H. 


The Ricinue Lipase. Y. W. Jalsnber (liiochem. Ziitsch., 1911, 
30. 435—476). — The microscopic appearance of the mixture of fat 
and lipase in the presence of acetic acid and water vapour is described. 
The lipase imbibes water, and an emulsion is fornted of the colloidal 
hydrated particles in oil (disperse phase). Details are given as to the 
methods for producing the oil-enxyme-acetic acid emulsion so as to 
obtain the maximum enzymatic activity. With 5 mg. enzyme 
(prepared by a modification of Nicloux’s method) and 1 gram of 
Uiolein or cotton-seed oil, the beat results are produced with abouh 
0-6 c.c. of acetic acid. The concentration of the latter can vary 
between .V/500 and A^/10 without producing appreciable variations in 
the results. Much depends, however, on the mechanical treatment of 
the mixture, about which point full experimental details are given. 
The ricinus powder contains a small amount of acid which can be 
wished away. This washed powder in the presence of water alone is 
only slightly active. If it is first treated, however, with jV/lO-acid, 
iUreacbee its maximal activity in the presence of water alone. The 
results seem to indicate that a free acid plays the activating part in 
the enzyme action. By keeping the purified enzyme, however, for 
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AinTMcra Of aoMKsu, rmtm. 

lODM tin* with wat«r or tad, ito » dimiiti^ 


Uuting onr one boar, th« Sehttte l»w xj eooisUnt 
zoamoant iftponified, (-quantity of oiuiyiM) w»* found lu 
ovor » comparatively large range. With more rapid hyd,^^ 
bowevM', the law no longer hdd. The relationabip betwMii 
of action and the amount gaponi£ed waa alto inTOatigated iu oua*^ 
experimenta. It waa found that the relationalup can be best 
by the equation x/<" = conatant, whan n varied betweeu 0 5; 

0'70. No perfectly eatisfactory formula could, however, !» 

The lipaae can also produce fate aynthetically from oleic acid ^ 
glycerol. The presence of a email quantity of water, suScieot 
produce the swelling of the lipaae, acceleratea the aynthetical tvaciiot 
aapecially if the mixture be kept in continual rotation. S. b. ij. 

Syntheele of Fata by the Action of BnEymea. F. k D^sut 
and L. 0. Gilbert (J. Anwr. Chtm. Soe., 1911,33, 1787— t;9i| _ 
Experiments are described which show that the lipam of castor oi; 
seed is capable of effecting the synthesis of fat by its action .u , 
mixture of glycerol and oleic acid (compere Taylor, l/niv. Cofi/uraa 
?ui., J’alA., 1904, 1, 33, and Welter, this vol., i, 409). K. 

Extraction of Zymase from Fresh Brewers' Yeast bj 
Plaemolysie. P. RiNCKLEBKM(C4«nt. Zstt., 1911, 38, 1149— ll60i . 
Brewers’ yeast was incubated with glycerol (25 c.c. to 40b gnmu 
yeast) at 25'’ for fifteen to forty hours, whereby tbe yes*i’ wu 
plasmolysed and the mass became liquid. By filtering tlin>tj{ti 
hardened filter-paper, a liquid was obtained which, as a rule, »i» 
without fermentative activity. In a few cases, however, the li.jui<l 
readily fermented sugars, whilst in others it was only active after ibc 
addition of a boiled yeaat-joice. The last cases thus owed lb«t 
inactivity to a disappearance of the co-enzyme of alcoholic fermentaiioB 
during the plasmolysis. 

An active liquid was also obtained when yeast was plasmolysed by 
means of disodium hydrogen phosphate in the presence of boiW 
yeast-juice which had previously been dried in a vacuum.^^ ^ ^ 

p-Aminophenylareine Tetraiodide. Albo Pitta and Pieso 
Caccia (BoU. Soc. Mtd.-Ch^rg. Pavia, 1911; Keprint, 9 pp. Compre 
Mameli and Patta, Abstr., 1909. i, 543 ; 1910, i, 531 ; also Bertheim. 
this vol., i, 593 ). — p Aminopiunylarnju Mraiodult AydnoJidr, 
AsI,'C 5 H,-NH 5 ,HI, is obtained when p-aminophenylatwnic acid is 
heated with hydriodio acid (D 1'7) until iodine vapour is evolved ic 
moderation ; it forms orange-red crystals, m. p. 140® , and pye a wbii^ 
insoluble substance on treatment with water. The toxicity of th« 
tetraiodide does not differ greatly from that of the atoiyl derivativea 
Mameli and Patta (foe. cU.), but its injection produces a 
action. . a- 


purified enzyme loM its activity wnen Kept who neutral (»(, 
without the preeeoce of either aad or water. (M the fats 
triolein eierte tbe grentert action in thia meneet. In 
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u ivuu 

STi. ■',*"!■ ' 

^a» hvpodiloriM (or hjpobrJmite/^n 

totnpMrtoro, Md tho aolation MidiL Xrt' V 

^ ifl,»log«i*ted Mtd («comu*iiied by trih.l I'® 

Znt»; >t erystalliM* f^o, w.^ ,L phonol) 

^|pl»Wh«nyUrMnit» (283 pu-U) is treated -“iT 

}30 psrts) in dilute sulphuric scid solution 
^um iodW. (J20 psrts) .«bsequ«S“''.d ’ r ’ 
snlact sepsrstes m orystsdline form ^ ’ ‘^wOng th« 

rtfr^WefoarsTOopW, a yellow ' powder in«,l,.Ki 
ppsrri by t^tmg the foregoing dieWoro-ec.d » it , alklnT'tJ^ “ 
i.T«dpl„ee m the presence of magnesium chloridll 5 , ' , ® 

um; the corresponding Mrairoaio- and <<crai„,/,r *®“9 

siue TOui, Mtisrua, LuciSfl'BBCNlJo*^®!^ *''*“*■ 

Abstr.. 1909, i, U8).~dmi«<.*Wrol;!XliiL 

u s colourless, ■nicrocrystalline'powdw wLn Tvl 
scid solution of sminophenolarsinic acid 14 ) eiilphurio 

^1«1 with potassium iodide. : ‘l “ 

oedinsiy temperature, and subseouentlv re!^ ®‘' ‘'*‘® 

usmoniurnhydroiide; itis some^at slkalme with 

.»«*! adds «d alkaU hydSi '* '^«'®^>/>'adily so in 

t'. M.G, M. 

Nitro* and Amino-arsanilio * 

, 1911, 44, 3092-3098),-!^ f .IiK«T»EiJi (£er., 

udsrsbly diminished by the entranj of »o'd i» con- 

>w»oe nucleua A similar effect accomL “‘'""o b'foup into the 
weond amino-group, the toxicity^ of , ‘■'‘'“'iootionof a 



ixtSfrSSS-”'"’-'"--- 

■'cnMcopicpri.m^which do not me t or d'J®'’’ “f s>>ort, 

njirttion^ it yields ntfrra. ^ decompose below 300^ On 

“OMphenylarsiiiic acid, NO,-0 H fNH ?• 4 ^ 

a yellow needles, deeompostne 'einln.- This crystallises 

if sqoroua lodiL ‘‘ is reduced 

<'tUi(NHj),-AsO(OH)^iH which r ' acid, 
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ABBTiuon or oanocui* f 

tb, «tiM. of nifarOM «a « ^ 

tarhemidtarthtu {btnziminattitmtarMitu) and, 
CO<^^>C,H,-Arf)<OH), 

which cryfUlIttM in pri*m« or pUtolot*. “<* 
in elacinl noetic ecid nolution to form 

® C H *C‘N 

. {jJma»lkraj>h4natintarnnie) add, 

•ubitanced remnin unchnnged below 300P. F. Is. 

Prepnration of Nitrohydroxyary^rsinio ^i«te. 

TOSM. M«m», Lucies & BRCniiio 

l-wninophenyl-4-»r*lDic icid (this vol.. i, ‘ 

(olution of polnseiutn bydi oxide (36 Be) end »*; 8° • d ytrU. 

the correxponding nitrophenol-4 eieimo ecid, which is i,ol»u<J t, 
ecidilicetion, whilst by an enalogoue eeriM of o^rations o uilmdiw- 
4 -eriinic ecid fumiihes nitro-o-cre«)l-4-arsinio ecid. h. M. M 
Diphenyletibine Compounds. Augow MiOTexiis and Aaea 
OOSTSKRiflcr., 1911,44. •i316-2320).-The subeUnce pr^lu.^ U 
the reection of triphenylatibine with antimony trichloMde ,a 
presence of xylene i. not chlorophenylstib.ne, as aUt^by i^enUam* 
I^Abitr 1899 i. 209), but cblorodipbenylstibme, SbPb^C), aliI <vrujL 
of ^e derivatives obtained from it have been desenbed prcvioudy b, 
Michaeliaand Ueese (Abetr., 1886, 885). 

CUarodiph^yUiibim, m. p. 68», cry.tall.se* from ether on add, non 
of light petroleum, decompose* when heat^ in air, melu uinhuisei 
under water, and irritates the skin when »PP'^ i 
carbonate converts it into diphtnyUtxhru os^e, 0(8bPh,),, m. p. , . 
which .eparate* on evaporation of ita solution* in alcohol as au o.l, 
which slowly solidifies into colourles* needles. Both these subsUnoM 
have faint ^oors in the cold, but develop strong, unp ^nt ^iour, 
when heated. The oxide is transformed into dtpiunylUxbmt 
m. p. 69°, by hydrogen sulphide in alcohol; it crystallises froiu hot 
alcohol in long, colourless needles. t- '' 

Preparation of Nuclear Substituted Mercury privative* of 
Halogwated or Nitrated Phenote, or " 

F*a 8 *»r*BRlXKNV 0 Bll.FBIB«B. Batbr A Co, ? 

halogen or nitro-derivatives of phenols are tref ed with “i*';''*™ ^ 
ormicaric BalU,s«bstit...tion products if . W 

characUrs are formed ; they can be purified by solution in slWi 
hydroxide and piecipitation by carbon dioxide, and are deeompo>ol .j 
concentrated mineral acids into their ... ^ _y„,„i,enal 

^Chhrvphmylxawcxxrxc oxtdt was prepared by boiling p 
wifb an a^eous acidified (sulphuric acid) solution of 
ZnSropiunyfmsrcurtc Jd.,a yellow powdy, 
anal^ manner, whilst W.foro- 2 -»riropAsnyfn^c«r« <Ws, a ys 
crya^line powder, was obtained from mercuric oxide and 4^ohbro 
2-nitrophenol in boiling acetic acid solution. r- 



instructions to abstractors, 

GIVIKQ TBt 

SOSIBSCUTURE AND SYSTEM OF NOTATION 

ASOFTEI) ni THE ABSTHACTS. 


Tn obi«ct “f the abatncte of chemic&l papers publisheil elsewhere 
io the Tnumetiona of the Society is to furnish the Fellows with 
account at the prepress of chemical science from month to 
' th. It must be understood that as the abstracts are prepared 
^ information of the Fellows in general, they cann<it possibly be 
10 full or so detailed as to obviate on the part of those who are 
^^^od on special investigations the necessity of consulting the 
,n,gi&a] memoirs. 

1 , Titles of papers must be given literally. 

s' Before beginning to write the abstract, the whole of the original 
^ most be read, in order that a judgment may be formed of its 
BoorUnce and of the scale on which the abstract should be made. 

i. In the case of papers dealing with subjects not strictly chemical, 
ths abstract should refer only to matters of chemical interest in the 
onginal. 

4. The abstract should consist mainly of the expression, in the 
ibilractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

i. A concise statement showing the general trend of the investigation 
ulioold be given at the commencement of those abstracts where the 
uture of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
tethor of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstraeta is not to be 
ibstrseted again, a reference being given to the volume in which the 
siwtnct may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
<|iite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
tscorded in earlier papers. 

VOL. c. i. 
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NoBu&olatan. 

10. Emplojr omum nch m todUm tUondt, fotmum nlpi^, 
inorganic eonpoandi, and u»e the terminaU mm and m.obIj i, ^ 
Ungniihing oompounda of different ordert deriTed from li, ^ 
etementary radicle ; ench, for inetant^ ae merenrooa uid n»(^ 
chloridee, aulphorona and eolphuric rada. 

11. Term componnda of metallic radiclee with the 0 H.b(„ 
hf/dnaida and not hydratea, the name hydrate being reurrtd 
potinda enppoeed to contain water of combination or eryatallUuij^ 

12. Term aalta containing an amount of metal eqairalmt u> 
displaceable hydrogen of the acid, normal and not neotral ^ 
assign names such as sodium hydrogen sulphate, diiodium hjfirap^ 
phosphate, &c., to the acid salts. Basic aalta as a rule are best d«u. 
nated merely by their /ermuf*. 

13. Names in common use for oxides dould bo emplojej, (» 
example ; NO, nitric oxide ; 00|, carbon dioxide ; phospbers 
oxide ; Aa^O,, arsenious oxide ; Fe,Oj, ferric oxide. 

14. In open chain compounds, Greek letters must be used to iadj^tu 
the position of a substituent, the lettOT a being aaaigued to tie ti* 
carbon atom in the formula, except in the case of ON and CXJ.H, 
for example, CHj’CHj’CHj’CHjI a-iodobutane, 
a-cyanopropane. 

15. Isomeric open chain compounds are most conreniently rspre 
sent^ as substitution derivatires of the longest carbon chain in tt* 
formula ; for example, 

3>CH-CH<d”» or CH.-CH,-CHMe-CHMs CH, 

CH3*vM.2 

should be termed /Jy-dimethylpentane not metbylethyiMfipropt! 
methane, and or CH,'CHMe-CHMs(.aH 

should be termed o^^limethylbntyric acid, not a^^-trimethylpropiouK 
or a-methyltsovaleric, or methyltsopropylacetic acid. 

16. Use names such as methane, ethane, 4c., for the nonci 
paraffins or hydrocarbons of the CnHft,+j aeries of the fm 
^ . [CHjlj-CH,, 4c, Term the hydrocarbons CjH, and C,Hj ethjlen- 
and acetylene respectively (not ethene and ethine). Homologne* ol 
the ethylene series are to be indicated by the suffix -ens, and those o! 
the acetylene series, wherever powible, by -inem. Adopt the nsmi' 
allene for the hydrocarbon CH^iC.CHj. 

17. Distinguish oil hydroxyl derivatives of hydrocarbons by nsmw 
ending in oL Alcohols should be spoken of as mono-, di-, “ 
n-hydric< according to the number of OH-groups. Compounds which 
are not aloohob, but for which names ending in of have been used, 
are to be represented by names ending in ofo, if a systemtic name 
cannot be given, thus anisole not anisol, indole not indoL CompoundJ 
such as MeONa, EtONa, 4c., should bo termed sodium methonde, 

sodium ethoxide, dm, , , 

18. The radicles indicated in the name of a compound are to t* 



jg tk* ordir eUoro-, broino- iodn. 

Coopoandt uialogaw to the keiib of fi,. I 


EDd not OXviCOtiV n ^ 

the »nal<^KOQt grouM OBl OPh^m ^ Compounds 
b. in like 

,*a,yi>n^oiiio toid, OEfCHMe-CO.H in*t«^ ^'*“* 


i *-di«w0XTW«i*0W ftetd, (OEt).aH -m H :7: \ ^^[^ji'iAcuo *cid; 

rf w(jrl-Uoti« mmL Terms such es diethylp/otoMt^'b 
*, uAritood to » compound form^ed by Thr^l "'1“"* 

Irdropn ‘toiw w the hydrocarbon radicle of n Jf of 

o,mm,co,H, .oTLoIV/h H “‘“I 

awooprotocatechuicamd is understood to be thl s r “ 

j formuU C,HBr,(OH),-CO,H “»»'»of a compound 

ja The term «Asr should be restricted to tl, 
arhaa radicles and their deriratives. and th« ! . 
pMDil ethers or ethereal salts) shoutdV remm„Tt^7t ('“^*‘1®"* com- 
M thoes giren to metallic salts. ^ “““les similar 

21. WhenaenbetituentisoneoftbeirrouDsVH TCiio v,.. 

KR, tie name should end in ino ; for exam^s /} 1’ or 

VH,-CH,-CH,-CO,H, /9-anilino.keryiir i^fd ’ “'id. 

^uninopropiomo acid, NH:CMe-CO H ’ 

21 Compounds of the radicls H . 1 .. u , 
unBedwlphonic acids, or foiling this* bu 1 d 1 i.! 1>5 possible, be 

keoBnesulphonic add, sulpho^liro^i^T i 

23. Basic eubetances should invarishl., n ■ j- 
•eding in ««», ae aniline instead of anilin thl *>y “»“«» 

wtricted to certain neutral compounds y’is^ 
utter principles, and proteins, such as Mimft/n* ^ 

Dm eompounds of basic substances wiff hvd ’ ^’^fJol'n, albumin, 
or iodide should always receive names^o^df '>''0“iiie 

ootphine hydrochloride and not mornhine htd ® " 

11 The Collective Indei sJd dT ? 

M the standard of referenc^ on qUMttni^oTno^^^^i ft<lopt6d 

for m the preceding sectiona. ^ nomenclature not provided 

Notation. 

orirO,H,o!N!c],B™l,F,S^VinTthe “** 

.6. ^nations should be om’itt^ iml alphabetically. 

“«<hng of the resulte jls a thel 

•strata Une, but should -run on « ^ife ®“ “ 

- . ^“omise space, it is desiwble ; 

’ »S.~ '.irj'Sri “ — »* 


4 


(b) Tiuit fonnnia dboold b« ibratMMd bf the 


C,H.,'Pr* for CH,-Oa,-CB^ Tt» for aitCR** W 
for C,H„ Py for Cfi^S, Ac for 00-CH- 


amploTmonh of tbe crabolc tte tw C'H 

n TT n 4 i^nr .mn .mr r^-M » I* «i lI 

CO-C,H.. 

(c) That formiiue thouM be written «t oim A'ih eu. 
thU can bo done without obecnring their 
28. In representing tbe constitntion of benzole derivatif^ 
relatire positions of tbe radicles in the symbol of benzene ihenu'^ 
indicated by numerals, instead of by means of the hexagon fo^' ^ 

(a) The abbreviations o-, m-, and p-, should he used in 

of 1 : 2- or ortho-, 1 ; 3- or meta-, and 1 : 4- or 

(b) In numbering positions in the case of snbstitutionXr 

tives of phenol, aniline, benzonitrile, betuoic 
benzenesnlphonic acid, benuldehyde, and t«W 
the characteristic radicle of each of these ^ 
substances is to be regarded as in position 1 
Collective Index). ^ 

(c) Names of substitation derivatives should be given 

such a way that the position of the substituent 
indicated by a numeral pre&xed ; for example 


/^Br is 2 : S-dibromobenzenesulpbonic acid ; 


Me 


SOjHl^^jBr 


NHj is 3-bromo-o-toluidine-5.salpbonic acid. 


29. In representing the constitution of derivatives of other "clfeej 
chain" hydrocarbons, graphic formuls should not be employed, ex 
tbe system of numbering positions indicated in Bichter’s Zszthn Jr 
Kohltntioff-Yerhindungm (3rd edition, 1910, pp. 14 — 26) should i» 
used, of which the following schemes may be regarded as typical - 


0 

S 

NH 

/7\ 

/?\ 


|6 

6 2 



A 3 

A i 

Furan. 
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Saphthalcne. 
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Quinoime. 
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Anthrtc«D«. 
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DipbenjL 


/9 io\ 
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S , 


Vh«*nftntlir«tit\ 



S S 

x/xy V/ 

d3-Diiiaphthyl. 


Uanuaciipt. 

30. In Tiew of the diflSculty of dealing with MSS, of widely varying 
M, abstracts cannot be accepted unless written on quarto paper 
lu » 8 in.). 

31. Not more than one abstreict must appear on a sheet. 

32. MTien an abstract exceeds a sheet in length, the sheets must be 
Mtened together by means of gum at the top left-hand corner, 

33. The name of the abstractor mu.st be written diagonally at the 
)p left-hand corner of the first sheet of the abstract. 

Proofs. 

34. Abstractors are expected to read and correct proofs carefully, 
rid to check all formula and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
ot later than 24 hours after receipt from the printers. 


The Editor’s decision, in ail matters connected with the 
Ibrtraeti, most he considered final 

’ This lamhering, proposed originally by E. Fischer, is adopted in the text of the 
ieiin. 
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OeaerKl and Fhjgical Chemistry. 


nsoaitTand Befreotion of the Systam Piirftiraldehyde + 
^ F. ScnwMS {BuU. Aead. roy. Btlg., 1911, 641 — 65S). — 




^pitien »nd refractive indices of binary iniitnres rontsining 4-6, 
• s »Bd 96‘3‘lo of furfuraldehyde have been measureii at diffarenl 

are pioft*** t® show the volume contraction wliirli occurs in 
^ (ansatioo of the varioas solutions in its dependence on the 
*** rature. These curves exhibit certain irregularities, which in the 
'**'*tf the dilute furfuraldehyde solutions are similar to those which 
*** observed previously in tlte case of mixtures of water with 
glycol and ethyl acetoacetate. * 

nigaH to the refractive iudax, the observed values differ from 
j^ljulated by an amount wliich is more or loss independent of 
' p(^t 4 gn and the temporature of the binary mixture. Observa- 
with the hydrogen lines H, and H, and the yellow helium 
■ Jiow that the difference depends on the wave-length of the light 

II. M. D. 


Refractive Indicoa of Liquid Crystals. Paui. (Iauukht {Compt. 

191i. I®®> S73— 576. Compare Ab.str., 1909, ii, 629 ; 
Wtllerant, iid ). — The author lecords observations on the refractive 
icdires of the isotropic forms of cholesterol, cholestcryl benzoate, 
..vute, decoate, and propionate ; also of mixtures of the latter with 
IBS decoste and with p-azuzyphenetole. Measurements could not be 
awie in the case of some of tlie mixtures, owing to solidification 
4 tbs superfused liquid taking place without production of the 
optically positive anisotropic phase. 

fbe difference between the refr.ictive index of the isotropic liquid 
.ad the liquid crystal is small. Crystals of the doubly refractive 
Isjaid phase, produced before solidihcition, are optically positive, 
vliiUi those ^longing to the anisotropic liquid phase existing at 
i higher temperature are negative. The experiments on mixtures 
.bowed that their optical properties do not follow the laws 
relating to the mixture of isom'irphous solid crystals, apparently 
owing to the occurrence of one substance in a polymorphous, crystalline 
liijttid rot%), unknown in the pure substance. W. 0. W. 


The Secondary Spectrum of Hydrogen. C. Poklezza {Atti R. 
A'<ad. Lincei, 1911, [v], 20, ii, 176 — 18.1). — The moaHiirements of the 
Mvondary spectrum of hydrogen have now been extended to the 
yellow and red regions, as far as \ 6963, and to the ultra-violet as far 
at X 3295. Kew lines are found in both regions, as well as in the 
regioo X 4807 — 4253. The wave-lengths are tabulated. Certain lines 
ohsirTed by Croze (this vol., ii, 658) are not found, and the differences 
ar« possibly due to the difference in diameter of the capillaries used by 
the two observers, otherwise the lines found only by Croze must 
vuL C. u. 64 
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be due to the preeeoce of an imparity (oompHW Watwo, Ahsi, i 
ii,453). C.aP 

The Katio of the Intenaittosof tb« S«riM Unw of Btdro. 
in the Canal Bay Speotram- Fairz LonnHBmn (Ak* 

1911, [i»j, 36, 13t— 152>.— The relative istenritia of it,, 

H, anil Ha in the hydrogen canal tay apeetram have b»n 
for different relocities of the luminoua particlee. For thi* 
intenaitiea of the two linee were compared with that of lijist'j 
the same wave-length emitted by a Nemat lamp, and ai,,, 
Geissler discharge tube, which were operated under constant * 

In some experiments, the comparison was effected subjectiveiy, 
others by means of photographic records. Within the limits i.t 
errors of experiment, the results obtained show that the rsf;-. , 
the intensities of the two hydrogen lines is independent ij 
velocities of the canal ray particles. This ia opposed to th^ . 
obtained by Stark and Stenbing (Abstr., 1908, ii, 646), whofoucd ^ 
an increase in the velocity of the particles ia accomp»i,tni ■, 
an increase in the relative intensity of the lines of siualler a,,, 
length. It is probable that the relative intensities are dspendn., . , 
the gas pressure in the discharge tube, and this may account fur tj., 
divergent results obtain^ by Stark and Steubing. H, M. I) 

The Resonance Spectra of Iodine Vapour and their 
Destruction by Qaaea of the Helium Group. Robebt W. W,. ; 
(/'Ail. i/off,, 1911, [vi], 23, 469—481. Compare this vol., ii, U;, 
170). — A method is described by which the resonance spectra of iikiiM 
can be exhibited to an audience by means of a Cooper-lUwitt Ian,, 
and a small pocket spectroscope. W'ith the improved iDuniiriaii jj o' 
the vapour which can be obtained by means of suitably arnuiiti.t 
quartz-mercury arc lamps and a cylindrical vapour tube, new 
graphs of the resonance spectra excited by the green and tlw u 
yellow mercury lines have been obtained. The spectrum e\dtt,l in 
the green line consists of a series of equidistant lines, 
members of which are shown in the photographic lecords Tin 
yellow lines give rise to a series of fifteen equidistant doublet,-, i,', 
of which are situated below and twelve above the exciting line'. Ti- 
series excited by X- 5790-5 is much more intense than the «rie- i* 
'oX»6769'6 ; this is probably due to a closer coincidence betwet-ri tie 
wave-length of the less refrangible yellow line of mercury and on, li 
the absorption lines of the iodine vapour. The wave-lengths of tt* 
various lines are considered to be correct to about one Angstrom uni! . 
From a comparison of the wave-length differences in each scrip', 
it is found that these increase as the red end of the sptctium i- 
approached. 

As the result of a comparison of the effects produced by the variou., 
inert gases in transforming the resonance spectrum into the landed 
spectrum, which is excited by white light, it is found that helium -.- 
the most active. In presence of krypton at 1'7 mm. pressure, the band 
spectrum could only just be distinguished, and with xenon at 15 mm 
pressure, no trace of the band spectrum was found, although Ua- 
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emiiaion «m reduced to about one-fourtb of 


ptiffbAf ohB6i^^w®* in which the vapour was excited by polarised 
u«)ti fcho* UiAt theresouauce liuea are themselvea polarised, and froui 
^ inferred that the directed motion passed over by 
ISC ligW »*”• resonant electron is jiassed on as directed 

ipotien to the other electrons. When in pre.^ence of helium the 
^,»nce spectrum is completely replaced by the hand s[>ectrum ; the 
^Ueii i'g*>‘ “ **® partially polarised. ]]. M. D. 


The Colorimetric Dilution Law. Ahthl’r liASTrscH (ditnofsn, 
isil, 3W, 135— U2. Compare Piceard, this vol., ii, 561 ),--Picrard'a 
rtfss are at variance with the results of the author's experiments on 
chjoHioisonieridas, which show that Peer's law :s untenable even for 
,*oinerides. The law holds for the structurally nnebatigeablu ethyl 
jwihylacetoacetate and ethyl ethoxycrotoiiatu in all solvents, but m 
case of ethyl acetoacetate in hexane the equilibrium is shifted with 
jDcteasiog dilution in the direction of the more strongly absorptive 
M'S)! form, a result which is confirmed in a purely chemical way by 
wtrttion with bromine (Meyer, this vol., i, 350, 832, 833). 

The author also shows that Beer’s law is inapplirable to solutions 
of the colourless and the yellow modilications of ethyl dicbloro- 
iihydroxyterepbtbalate and of the colourle.ss and lliu yellow forms of 
o-iiitroaceto-p-toluidide (all of which are unimolecolar in solution), and 
»l-o to the chromoisomeric pyridine, quinoline, and ucridiuo salts (this 
roL, i, 673). 

tkintrary, thereforo, to Piccard’s views, the author is of opinion 
ihitthe untenability of Beer’s law denotes tlio exislciice of chromo- 
oomerides iu equilibrium in the solution, provided that polymeridos 
lave previously been shown to be absent. U, s. 


The Colour of Iodine Solutione. IIkinkich Lky and K. von 
Kxgeluardt (^srtsci. oao?*^. Cftsm., 1911, *72, 55 — 62). - A re-examina’ 
tton of the absorption spectrum of freshly prepared solutions of iodine 
in ethyl alcohol confirms the results foriuoily obtained (Abstr,, 
1910, ii, 813) with a single band at 1/A 2150. The dillerent results 
obtain^ by Waentig (Abstr., 1910, ii, 117) and Crymble, Stewart, 
and Wright (tiwf., 470), showing two absorption bands, are due to 
the use ol old solutions. I he gradual ducomposition may bo followed 
qieclroecopically. 

The violet solutions of iodine in hexane or chlorofotm havo identical 
spectra, with a band at 1/A 2000 and another in the ultra-violet. 
I^r’s law is not followed, especially iu the ultra-violet region. The 
elhere..! solution is intermediate lu ehanrctor, and the differenco.s 
istweeu the spectra are lees than those found by Waentig. Tho 
sh-orption coefficients of a solution of iodine in benzene show that in 
this case, al8^ the head of the band lies at 1 /A 2000. It is held that 
the blown solutions contain additive compounds, but tho 

constitution of the violet solutions is still uncertain. (J. H, |). 

04—2 
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Abflorption 8peofcr» of Tripbmrls^rt and of a.u 
TripbenylcarbinoL Krar H. Heib «Dd ^ 

1911. 44,3857-2559).— Non-«»diictb>g«olntion. of tn 

methyl (and algo of other triarylmethyla) in orgenhj «clv*^"' 
ghsrply digtioguigbed from the triphenylmethyl ion, aign[a (4 *** 
{ireaent in golationg of aaltg of tripfaenylcarhino), by maaos ^ 
spectroscope. Whilet the latter exhibit contionoiu abeorpiion i, ^ 
more refrangible region of the (vieible) gpoctrum, eolutions <,F >** 
phenylmethyl are characterifed by a banded gpectrom coo.^^* 
of one gtroQg, eharply defined band and a eecond, which in Woak„ ^ 

The conducting eolation of triphenylmethyl in liquid ealpliurdi.i < 
exhibitg the continuoue abeorption of the triphenylt&tihvl T' 
(probably, therefore, a ealt-like additive compound of eolm., Vi 
eolvent ie formed), but after removing the aulphnr dioxide t.v 
current of carbon dioxide and diseolving the residne in 
the yellow eolation ehows the banded epectrum of tripheuy|[u,,tu" 
These resnlU are claimed to be in harmony with Buyer’s tii^V- 
(Abstr., 1905, i, 281). L' s 

Cryetalline Liquids. H. vox WaKTKNBEna {Phytikcd. 

1911, 12, 837—839. Compare Bose, 1909, ii, 383; this voi., ii, 

— The optical behaviour of the crystalline liquid forms of p.stuj,- 
anisole and p-azoxyphenetole has been examined when the i irlVi 
liquids are subject^ to the iullueuce of a magnetic field. UW,,, 
tions were made with parallel and convergent polarised rays of 
and in directions puruliel and ut right angles to the lines of twcs 
Both substances were found to behave like uniaxial crysU!.'^. x,,; 
thus the crucial test suggested by Mernst (Zeilteh. EUluraJtuM , 
1910, 10, 702) is in favour of Bose’s theory of the liquid try.suljiu 
state of aggregation. The magnetic field has no influence on ii., 
clearing temperature in either of the substances investigated. 

H. M. 1). 

Development of Colours on Fibres by Light Energy 
Oskar Bacdisch (CAem. Zeit., 1911, 35, 1141 — 1142).— Silt sd! 
wool may be dyed a brilliant cherry-red, which is quite fast, Kv 
treating the fabric with an aqueous ammoniacal solution of tb* 
ammonium salt of a-nitrosonaphthylhydroiylamine, steaming, dryitj;, 
and finally exposing to the action of light. 

During the steaming process, the a-DitrosoDapbthylhydroiylainice. 
which is fixed on the fibres, decomposes with the formation i>f 
u-nitrosonaphthalene ; the latter fuKstance, probably aided by th? 
reducing action of the animal fibre, then changes into a-azoxynnplitlu 
lene, which under the influence of light becomes red, in all piobsliiliiv 
owing to its transformation into the corresponding hydroxyaio 
naphthalene. 

It is not improbable that other nitrosoarylhydroxylamines will b 
found to behave in a similar manner. 

a-NitrononapKlhylkydroxylamiM is a white, crystalline substance, 
which is very sensitive to the action of light; the ammonium salt 
crystallises in white leaflets, and is most readily obtained by t.‘.t 
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^ «nfl AB * 0^ aolotioB of a-mttoDaphtbylhydrox;l-< 

^ r» oTcimii <a mnunonU ; tho eopptr snit, 

(C„HAN,),Ci1. 

Hues fr(M cl»hwof<w® in glieteoing, greyish-blue needios ; the 
rff****^ WIT eolnWo in ether, forming an intense n’d solution. 

\V. H, G. 

Tha Bangofl of a- Particles from Various Radioaotive 
firttotanoos and a Relation between the Range and Period 
^l^nsforination. Hans Gkioeh and J. M. Ni ttall (/'Ait Mag ., 
^[1 fvi], 23, 815 — 621). — A 61m of the artive Kub^tauce «'aa pla^d 
' ’lAlWin * silvered globe of 8 cm. radius, and the ioniKatioii current 
determined at various pressure.^. This is imicpcndent of the 
*^ui« until the range of the a-particle becomes cipml to the nidius 
ij .i,e globe. At this point the ionisation cm rent begins to diminish 
, 5 * 1 , e pressure is further reduced. From the |wini of iutieiion on 
Ttf lOrve the range is found, and from this the initial velocity of the 
•ariiflo ran 1*® calculated. The results obtained aie given in the 

laoie ■ 
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If the logarithm of the range is plotted against the logarithm of 
(he period of transformation, tho points for the uraniuiu radium series 
Ml approximately on a straight line, whilst I huso for the actinium 
•rries fall on another straight line of similar slope, parallel to the 
tlrtl. The thorium 8erie.s i.s still being inve.stigated. The results in 
•be other two series include in each case five a ray-giviiig products. 
Tbo period of ionium calculated from the range of its a-pavticles is 
nsarlv one million years. That of radium-C similarly calculated 
»boul<i be about a millionth of a second. Tho range is pro(K)rtionnl 
!« the cube of the velocity, so thai similar straight hues would result 
rai plotting the logarithm of the periods and of the velocity of the 
a particles. On this rule, which at present is empirical, an explana- 
tion suggests itself why no o-rays of low range are known, for the 
pericsl ot trausforraatiou would be so great that the activity would be 
is'jond the limit of detection. F. S. 

Production of Helium by Radium. Bkktkam 15. Boltwood 
anil Ernest Rotbebford (/'M. Mag., 1911, [vi], 22, 580 — 604). — A 
ijiiantity of radium chloride, freed from ladio-leatl and polonium by 
ireitment with hydrogen sulphide after addition of bismuth, lead, 
and antimony, was sealed up in a Jena gin.ss combustion tube and the 
.•or exhausted. By y-ray measurements the quantity of radium was 
found to be 0’191 gram. Re-measured at the close of the experiments 
tie quantity found was 01 03 gram. In the 6rst experiment the 
time of accumulation was eighty-three days, and the volume of helium 
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evolvfwl OD haatiog tba lube WM 6'58 ea. mn. At ^t.T.P. 
aecoud experiment the time of secnfflnUtion «W 133 da^g, 
the eritbdrawel of the geaee, the tadiom chloride wae duiaiif^ " 
dilute hydrocfalorie acid end the helium collected. He tuui 
was 10-38 CO. mm. The two reeulU agree in giring the 
production of helium per gram of radium, in eqailibriuu) t 
firet three o ray-giving productii, ae 156 cii. mm. ^r year, 
theoretical rate, calculated from the number of a-particles ex(»)|^l 
158 cu. mm. The radium atandard employed wae 97'22% puiV -i 
terms of that used in the atomic weight determinationi by Thon^ 
The production of helium from a known amount of radium 
was found to be in fair agreement with that calculated. The i(rt«lui t. 
of helium was nl«o observed from preparations containing polonirj,,, 

F. > 

The Belatioe Number of Ions Produced by the jS-Particles 
from the Various Radioactive Substances. Hass CJemrs 
Alois F. Kovabik {1‘hil. May ., 1911, [vi], 22, 604— . 

assuming that the ionisation produced by a yS-particle does not ilejjoi,.! 
appreciably on the velocity, and examiniug eases where tbe/J.m, 
giving product is in equilibrium with an a-ray-giving produr!, 
relative number of ions produced per atom dirintegrating by the d r»v« 
can be determined ; for the number of a-particles oan be counteti, »,„j 
this is identical with the ntimlier of atoms breaking up giving /J r»js 
The ionisation due to ^-rays divided by this number gives the ji nx 
ionisation per atom disintegrating. The number of o-particles wascletyf. 
mined by an ionisation method at low pressure from dat-i prerioiob 
accumulated (Abstr., 1909, ii, 473), and checked by scintillstioti 
experiments. The number of ions produced per cm. of path per sio a 
disintegrating was found to be similar in the case of the rjv 
products thorium /) and the corresponding actinium pro lunl, ani 
about twice as great as in the cases of radium-Zf and iiiaiiiiiiii .1*. 
whilst radium-6' was intermediate. In the 6rst ca.se the immWr 
found was 136, in the second 69 and 78, .and in the third IDH. The 
most probable explanation is that different numbers of ^ pailirlf. ite 
expelled per atom dieintegiating in the different cases. If ii , 
a.ssumed that two /J-particles are given per atom of thorium /), ibe 
number of ions produced per cm. in air by a high velocity ^ partirh 
is 67. This is higher than Durack’s value, in which, howevr, li.e 
reflexion of the /S particles by the walla of the ionisation chamle-r 
was not corrected for. !■ '' 

The Bmiesion of Electrons in Chemical Reactions. Fsii/. 
Habkr and OERBARn .Ju.st (Ann. Physik, 1911, [iv], :I08 :!4'-, 
Oompare Abstr., 1909, ii, 853 ; this vob, ii, 572). An iinprovei 
metliod is described for the investigation of the electron 
which takes place whon electro-positive metals react with certain ga^ - 
With this apparatus experiments have been made in which a pota-Mun: 
sodium alloy was allowed to react with the vapour of carbonyl chloridf* 
at very low pres.siire, the surface of the reacting alloy being con- 
tinuousiy renewed by the formation of a rapid succession of drop- ai 
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of » •Hy*' »piHA»7 tenniDating in the neighbourhood 
' pJaW nonowded with the electric diKcharge measuring 


^ * 

of theee experimeots eonariii previous concluaions, and 
reaetion at the ordinary temperature and in the absence 
, is accompani*^ by the emission of electrons, ivsulting in the 

" - ‘ oU, That the 

proved by the 


li ' of the alloy to a potential of aiiout one v. 
of the electric dischar^ are free electrons is 


towards a magnetic field. 

^■Lo the imrbonyl chloride is replaced by bromine, free 




elei’tronft 


^ but if the sodium-potiwsium ;iHov is repluceJ by 

L-s 10 patAW^iu^'f or Itthiuui-AuiftigAm, negAtivt* iuii:* Aro prtx^uced. 
ttm th« effoct IB of unipolar chAracter^ aiut is ol^served in the 
absence of light. H. M. D. 


■r-nsfonotttion and Nomenclature of the Radioactive 
BmaaaOona Eekist RirrHERFOHn and Hass (Jitnisii (l‘hll. Mag., 
^i| !vij, 22, 621 — 629). — Tho new short-lived products of trans- 
I ithin of the thorium and actinium emanatimis give a i sys, snd lince 
i^vsluc p<'r'ode respectively of 0-14 rec. and O’COi sec. (compare 
jhstisct). In each case they carry positive charges when 
liiiced. and are carried in an electric field to the negative electrode, 
^^'.liluting, therefore, the first member.s of the active deposits 
^iogom to radium-sl (compare Geiger, this vol., ii, They may 

b, cut into evidence in the dark by immersing a rod coated with tine 
luilhide into the emanations. Un charging it negatively, the end 
iriitnlly lights up, and as suddenly dies out when the rod i» liischarged. 
fw iictioium product of period 0'002 sec. was oh-erved by Oiesel 
,;fbt years ago (Abstr., 1903, ii, 193) in thi.s plienomeiiou, which ho 
oreiej the “ A’ raya." The thorium product can be put into evidence 
b, liriving an endless wire, by a motor, through small boles in 
ji.i.ite corks closing a cylinder containing a source of thorium 
KS, nation, and charging the wire negatively. Tho >viie, as it leaves 
I-,' c\hi]d> r, is active when the motor is working, and its activity and 
me decay along the wire can be examined by a /.iuc sulphido screen. 
I' i< proposed to call the new products thoi'ium-/l and actinium-A, in 
cTorJance with the nomouclature in the radium scries, w here radiuin-d, 
i .r first short-lived o-ray-giviiig product of the ( inanation, has been 
tr.oan from the start. Hence the next r.iyles.s products, previously 
frnned thorium-d and actiuiuin-d, will now be ile.signated ihoriiim-if 
ir,d Ectinium-fi, and are thus made analogous to the layless product 
rsdium-fS. The next two a-ray-giving products of thorium are 
Ufiaed tborium-C, and analogously to radium-C, and -C\, the )3-ray 
■ucceeding prodnet is termed thorium- as at present, the correspond - 
Oil Ectiuium products being also termed actinium G and actinium-id. 
The group radium-(?, snd -Gj corre.sponds with the C and D members 
if tlieir series, in that radinm-Gj, and possibly radium-C'j, also gives 
I and ynyf. On the new nomenclature, the A substances are 
di irt-llved, and give a-rays ; the D substances are the longest lived of 
hi ative deposit products, and give only feeble non-penetrating 
f rrys. The C substances all give a-rays, .and in the case of radium, 
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and ynyn alao, the D Kafactanew of tborimB and actinj^ 
the fl- and y-raya. 

r, A 

Badionotive Prodaote of Short Life. H. O. J 
Ka«ih* FiJAKB (PItU. Mag., 191), [vi], HO, 6W— 638).-a 
actinium or thorinm emanation waa oootained in an eboRit« bo ^ 
at one end, the edgea of which, cohered with relret 
ditk capable of rotation at a high epead. In^e the box wi, , ' ‘ 

gauze wliich could be poaitively cbarg:ed with reapect to the j 
cauiiog the ahort-lived producta actininm-A and thoHuiu.,) ** 
pare pieceding abatract) to be depoaited on the rotating Ji,|( 
aeclor-abaped ionization chambers, the facea of which op[»,it« .** 
diak were covered with gold-beater’a akin and alnminluoi 
arranged in dehoite poailion* on the periphery of the disk, 
ioniaation in them compared with the diak revolving at kuoae , 
From the decay of activity over the period required for the d 
turn from opposite the 6ret to opposite the aecond ionisation chiio^"^ 
the perioda of the products were determined. The half wn.4 ' 
actinium-d wa» found to bo 0-002 second, \ being 347 (see. 'lisnii 
of thorium-d 0145 second. With similar apparatus an eximintu* 
was made of the active deposit of actinium to teat the quet-.^ 
whether the n-ray-producing member actinium-C was 
(compare Abstr., 1910, ii, 768). No evidence of any short lit^i 
product was found, the formation of the jS- and y-ray inoitsTj 
actinium-Zl appiearing to follow the disintegration of' .vtiniu.,i( 
directly. y si 


The Number of Ions Produced by the /3- and y-Raya ffo~, 
Badium-C. A. S. Kvk (PM. Mag., 1911, [vi], 22, 551— ri62i i", 
the uae of very lightly built electroscopes of known capaciiv, i.i 
■tructed out of light metal rods covered with thin almniuiii’tit ( . 
the number of ions produced by the and y-raya respectively f 
known quantities of radium at known distancee from the elecluwi.ts 
has been determined. For the y rays, the radium preparation wu 
surrounded with thin cylinders of zinc or lead, and placed batveea tin 
poles of an electromagnet to deflect the /S-rsys. The fi-nya wen 
used from various sources, the most satisfactory being from a thin Inf 
of aluminium coated with the active deposit. The total number r! 
ions produced per second by the y-rays from a curie of radium (' I'te 
radium-C.in equilibrium with 1 gram of radium) is M x In-’, lU 
number produced per c.c. per second at a distance of 1 cm. from 
radium-C, in air at atmospheric pressure, is 3-74 x 10**. Corresporniici 
values for the /3-rays are 4 x 10** and 1'3 x 10**, but tbe.'e couhi (ii .\ 
be approximately evaluated. The average number of ion.-i mii'S' 
by the flight of one ^-particle of radium-C is 1-2 x 10*, or about 
ions per cm. of path, a.ssnraing that one curie produces 34rK 
.S-particlea per second. It is estimated that only one out of evir; 
180 molecules traversed by the jS-particIe is ionis^. If the y-raj ;■ 
considered as an entity, one being expelled per atom of railiura' 
disintegrating, it produces 3 x 10* ions on the average, or 1-2 ions [ct 
cm. of path. Calculating from the ionisations as a measure of th* 
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l)ia of radium, 110 raloririi per gram per 

due, 10*'5 ealoria* to a-njs, 2-0 to /J ra\>., »nd 4-5 to yrays. 
1**®*^' r. S. 

OoDoaotntion and Isolation of Radioactive Sub- 
by “Fractional Adsorption.” Kmcii Estca and 
(&»••. 1911. 44, 2332-2338 •).— The method employed 
* m shake the eolution for some hours with mctasilifie acid gel, 
!l»«ar«d hy the hydrolysis of dilute vapour of silicim tetrachloride and 
*f*^*^l, dialysis ; this vol., ii, 723), and then to vidatiliso the silicic 
roeaus of hydrofluoric acid. With dilute soUitiona of radium 
chloride, from 90 to 100% of the raditim was so adsorbed and 
I^ntrated in a preparation from one-fourth to om -fiftieth of the 
weight in different experiments. With radimlead 86 to 95% 
^adsorbed, and the concentration of weight was from one-third to 
ue hundredth, but the separate activities of the constituents, 
Ljium-f^i *“*1 *’***' ^'l*® radium A* was adsorbed 

than the radium-0. With uranium- ,T, tlie greater part of the 
jrtive matter was adsorbed. Many advantages are claimed for the 
orfthod.’ The small quantities of the materials adsorbed are of no 
Jiiwdvantage. Greater concentration of the material by a single 
„peration is possible than by any other process, and no intermediate 
^ttcts result as in ordinary fractional crystallisation. F. S. 

Valency in Gaseous Ionisation. J. Frsxck and W. Westshal 
{fkil. Sl<t3; 191 1, [vi]i ^ 547—551). — The com In.sion of Millikan 
uid Fletcher (this vol., ii, 573) that ionisation of gases by radium or 
llcntgen rays is never accompanied by the liberation of mure than 
one electron from a gas molecule, is considererl to lie irrecom liable 
»ilh certain observations. Although the conditions ncieasary for the 
jiiodaction of multivalent ions have not yet been cstablisheil, there 
an be little doubt that such ions are formed in certain circum- 
stances. IE M. D. 

The Carrisrs of Electricity in Gases. IIkukkr (dnn. Phymk, 
1911, [iv], 30, 209 — 280). — Tho author has inve.stigatcd the nature 
of the dnriers of the electric charge in gases ionised by Rdntgen 
HITS, ultra-violet light, and cathode rays. 

Under the influence of Rdntgen rays, dust-free gases give rise 
solely to rapidly moving carriers, and the presence of water or other 
vapours appears to have no influence on the mobility of the carriers. 
This behaviour differs from that found in the ionisation of gases by 
ultra-violet light, the much larger, slowly moving carriers which are 
formed in this case being probably due to chemical changes brought 
shout by the ultra-violet rays. The condensation nuclei which give 
rise to the large carriers do not appear to he the immediate 
ronsequenoe of this action, for evidence has been obtained in favour 
of the view that these nuclei result from the action of the product of 
the chemical change on traces of foreign vapours present in the gas. 

In the case of gaeee which contain oxygen, the primary product is 
probably ozone, and this, hy interaction with substances like sulphur 

* and Zeitieh. anorg, Chtm,, 1911, 73, 1—30. 
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dioiM*, amnioniA, Apd hydrogAo tdpfaidA, glT** »fa» to ^ jr 
particlo. The actitity ol oaooe in tbo fonutim <rf alowlj norS 
carrier)! haa been examined in detail, and fonnd to depend on 
roncentration both of the ozone and of the vaponr with whi^i, it, 
ozone reacta. 

Cathode rays give riae to a much amaller pnaber of the ,1,,,:^ 
moring carriere, and it ia euppoeid that these axe not really 
the cathode rays, but to the action of the nttra-Holet light 
accomiatniee the cathixle ray radiation. 

In reference to the rapidly moving carriers, experimenu 
described which show that these are of larger dimensions thti, .h, 
gas molecules. Whatever the nature of the coudensation 
which is involved in the production of these carriers, it apys;ois, ij.,- 
the process takes place very rapidly, and may be consider^ coBi|,;fV 
after the lapse of a few tenths of a second. In this respect 
condensation process differs front that resulting in the fornidtu.!, ,.f 
the slowly moving carriers. II. ,\I. |i 

Ionisation of Gases by Canal Bays. B. Skblioak {Pht^fixni 
Much., 1911, li, 839— 842).— Canal rays from a discharge tuW 
were made to pass Ijetween the plates of a condenser arranged h, a* 
to measure the ionisation produced, and the rays were then wJIccM 
by means of a cylindrical receiver which enabled the number of 
positively charged particles to be determined. 

In hydrogen, at a pressure of O'Ol mm., the relationship beiwi.djt 
the saturation ionisation current and the positive charge acquire i l-r 
the receiver indicates that n particles give rise to n/3 ions percu,. 
In oxygen the number of ions produced is about four times as largs. 
For small variations of pressure the number of ions generate,! I, 
proportional to the gas pressure, but is independent of the velocity ,,1 
the canal rays as measured by the magnitude of the (liMbary 
potential. 

Radioactive lone. J. Franck and Lise Meitner (tier. hr.,!. 
phyM. Cr'ts., 1911. 13, 671— 675). -To test Wellisch’s hyfmli,-,,-. 
that ions in a mixture of gases retain their charge for only a 
time and can pass it on from one kind of molecule to ano'ln i, li,, 
mobility found e.xperiraentally being a mean of the mobiliii,", i 
different charged molecule.s, experiments have been made with si,, 
positively charged recoil atoms of tborium-fi expelled from the iot,s„ 
,Uposit of thorium. Two brass tubes connected to the poles „! 
battery were fitted concentrically into a glass tube. The op|ose,i 
ends of the brass tubes were covered with wiru gauM ; the ,,i.e o' 
which connected to the negative pole was made active in the tlionum 
emanation before the experiment. A current of air or hydrogen wai 
maintained through the tubes from the positive inactive to the 
negative active gauze, the recoiled atoms of thorium H thus having 
travel with the field against this gas stream. The mobility of ti,,- 
recoiled atoms could thus be deduced from the velocity of gas -‘ttfaui 
necessary to prevent the atoms reaching tlie negative gauze, in*' 
TDobiUty iu air was between 0 7 and 1'6 cmYsec. for unit / . ao 



OKiilSAl< AND PHYtilCAL CHEMISTBV. 


ii. 959 


__ #rMtar Uwb 5 cm./*#e. These values are, within the error 
the •* »pp'y fof “t**' •0''* i“ these gtises. This 
r *!‘^*”^jioeed to Wellisch's hypothesis, for the method would 
"^KUB the g«8 the recoiled atoms when tlu-y lost their charge, 
result that much smaller mobilities would he showu by these 
h« heen found. K, S. 

snootaneoas Cherging of Polonium. Normas Cahpbkll 
1911, 12, 870 — 871). — Hauser's views (this vol., 
Pff, rei»t'“B to the part played by S-rays in the spontaneous 
t , ,,f a polonium plate are criticised. The assu’mpli. n that the 
rays which leave the active plate when at a potential of 
rtiual to the number which have a kinetic energy greater than 
* unjustiBable, The data obtained in the investigation of the 
' luting power of the rays |>ermit also of an alternative explaua- 
tfcording to this the primary S-rays are completely ahsorheil 
fjireinely thin layers, and the changes which are observed on 
''^, 4 , 11 ) 1 ' the thickness of these layers are due to the absorption of 
»n<l the production of secondary 8 rays. H, M. 1). 


Application of the Content of Uranium and Lead of Some 
Ifinerala to the Determination of the Ages of the Rocks 
sMtaining Them. Ferruccio Zambonini {Atii A*. Accai. Lhicei, 

. S’l, 120, ii. 131 — 138). — The author criticises the work of 
emit (.tbstr , 1910, ii, 1023) and of Holmes (this vol., ii, 070) on the 
■tormmation of the age of rocks by means of the ratio between the 
iaeucts of lend and uranium contained in them. The mean values 
Wiired by Holmes for rocks of the Christiania district of Norway 

an hs's little aigoifieance, because the dilTerei between the 

,!ies ralrulaled for different rocks (admittedly of the same loruia- 
ssi) .are verv great: in fact, the ealeulated nge of that de[H>Hit 
,r!es from 336 to 558 million years. The author lias enllected 
.loivtical data, due to Hlomatrand and others, for a number of other 
isi.ersls of the same formation, and from them deduces ages varying 
e.iu 41 million years to 17,3(12 million ye.ars. Notaldy discordant 
-isidls (935 to 1533 million years) are also obtained when different, 
p-cimens of the same mineral (uraiiinite) from (he fniraation in 
juwtion are considereil. ' The Norwegian formation is not exceptional, 
.'rfimilar iiTegularities are observed in the results from Ifio dejiosits 
d gsdolinite in Texas (mentioned by Boltwond) and for thorianite 
mm (.leylon. Among the reasons for the inapplicability of this 
'‘ihod for estimating geological lime, the following are adduced ; 

! 1 .ttrutl's formula, if it is to lead to exact results, demands more 
rxiisi determination of the ratio Pb/U than is possible at present ; 
■ji iBo.t of the minerals hitherto exaniinod have suffered far-reaching 
■tiioge since they first came into existence ; (3) the method requires 
hit the lead contained in the mineral skall have originated solely 
'rom the lu-anium ; in that case the ratio VhjU tor minerals of the 
■sme formation should be constant, whereas Iloloies found (in the 
•axi of the Christiania formation) that the ratio usually increases as 
d* percentage of uranium dimini.slies. Pv. V. S. 
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Tbe Int«iMity of the Berth’* PmetreUng Hadu. 
Dififorent Altittidea aad a Seoondarjr Badletton lUck!^ W 
J, C. UcLbssav and E. N. Macalldii {PkU. Mag., ISlij 
639 — 646).— The intennty of tb« esrth’i p«wt«tiBg 
compared, in a henneticallj «ealed xtne resael of SO UtrM n ^ 
0-6 mm. wall-thickneeii, at different heighta. On the g^' * 
Toronto, 6-8 more ions per c.e. per second were prodnced tia- ® 
ice on Toronto Bay, and this was aeeumed to be tbe ^ 

penetrating radiation. On a clock tower of the City Haii 
high, tbe differeijco was 2 8 ions per c.e. per second, no tfc^, 
height tbe rays are diminished to 48 per cent. This is j;j 
with Eto’s calculation (this vol., ii, 89). A secondary radiv^'^ 
to the earth’s penetrating radiation was observed from a hi ' '* 
wall encircling the university lawn. It extended a distamf** 
or 15 metres, and thus corresponds with /8-rays, This produce* 1 * 
1‘9 ions per c.e. per second. P* ’*® 

Radioactivity of Certain Rnasian Mineral Springs p <• 
Mszkbnitzkt {J. Hugs. Fhy$. Ch«m. Soc., 1911, 43, p/i,,, y, 
244 — 255). — The author has examined electrometrically a iiuaih,|^3 
mineral waters from various parts of Ruasia, alt of which cih/^ 
radioactivity, some of them to a greater degree than the ^ 
Carlsbad, Marienbad, Nauheim, Gastein, etc. T, H p 

Conductivities, Temperature-coefficients of Conductirin 
end Dissociation of Certain Blectrolytee. H. H. HospoHti ^ 
Harht C. Jonks (/inter. C'Aevi. J., 1911, 48, 240— 278. ( 
Abstr.i 1910, ii, 256). — The electrical conductivity of aqueous .‘ohuLt/ 
of .some fifteen inorganic salts has been measured at tcmpri'i-M 
between 0" and 65” and at dilution.s ranging from 2 to 4096 litn, ,, 
mol. The salts examined include a number of alums and ollit r 'I.'j.«. 
salts. 

In agreement with previous results, it is found that the ten]pcr»t j:* 
coefiScients are generally much greater for the salts whhii f.j-i 
hydrated salts at the ordinary temperature than for tho.-e sbiu 
separate out in the anhydrous form. In addition to the dehydni;:<i 9 
of hydrates, decrea.se in polymerisation is a probable ciun- i 
abnormally rapid increase in conductivity with rise of tcaiper»'.r,n 
and there is evidence that sulphates are polymerised in coucentrits; 
solutions. 

The data for solutions of the violet and green varieties of pot is.«;3s 
and ammonium chromium sulphates show that the change from 'is 
violet to the green modification is accompanied by an increase iu nc 
ductivity, the magnitude of which becomes smaller as the sulutnu 
become more dilute, and may become negative. This is attribuu i u- 
the greater resistance of the green modification to the hydrolyiu- ,u ii t 
of the solvent. Previous measurements at 25° have shown that ik 
conductivities of double salts are less than tbe sum of the conducnritiia 
of the constituent salts. The same relationship holds at all tea.fc.u 
tures from 0” to 65°, and the conductivity data show further that fix 
dissociation of such double salts is but slightly affected by change x 
temperature. U- M- 1’ 
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■ Twnperatoro-ooeffloiants of Conductivity, 

ot CMtoin Electrolytes in Aqueous Solution 
ProbnWe Inductive Action in Solution and 
for the Complexity of the Ion. h. U. Wisgros and 
Josh (Amor, Ghtm. J., ISlIl, 46, 368 — 113 ). — In con- 
^loo of earliw 'eerk (Jone* and Uosford, precwiiiij; and earlier 
**** ») determinaiiene have been made, at temiwiaturea from O'’ to 
^ variooa dilutions, of the electrical coudiictivity and dis- 
^ sia of the following thirty salts ; ammonium niiraie and sulphate, 
hydrogen sulphate, sodium sulphate, borax, |H)tassium 
*** 1 # and permanganate, dipolasaium hydrogen phosphate, st lontium 
”*** magnesium bromide, nitrate, formate and acetate, cadmium 
bromide and iodide, lead chloride, aluminium rhloriile, nitrate 
i*»ul()h»to» chromium chloride and sulphate, manganous sulphate, 
^ar ni^t*' oof**** bromide, copper sulphate, nraiiyl chloride, nitrate, 
L jMie and acetate. 

™***^** obtained confirm those of the earlier experi- 
I ^ [t luia been found that, in all cases, the conductivity increases 
hih rise ot temperature and with dilution. The tempor.atiire- 
L^itnU, express^ in conductivity units, increase with rise of 
LTZature, except in the case of ammonium hydrogen sulphate and 
^-1 sulphate, whilst when expressed as percentages they decrease 
isllmsen. The more highly hydrated salts hove large temperature- 
(wSaenU!, and, from a consideration of these coustiiiits, the amount 
f iivdration seems to be closely related to the water of cry8talliB.itioii. 

At certain dilutions, cadmium iodide, chrumiiitn chloride, urunyl 
xrute, arid silver nitrate show an increase in percentage dissociation 
I, lbs lemperature rises. Cadmium iodide and lead chloride, which 
ure no water of crystallisation, have tempcratmo-couliicients as large 
e those of highly hydrated salts, such as copjier sulphate. These 
musces appear to be exceptions to the results obtained previously, 
lul indicate that there must be some other factor operating which 
produces the same effect as hydration. It is considered prohablo that, 
b toch cases, inductive action takes place through the solvent between 
iurged ions and neutral molecules, and that this gives rise to llio 
bnnatioD of coinple.x molecules and ion.s in .solution. K. C. 


The Dielectric Constant of Certain Liquids at High 
heeeurea. Kudolv Obtvax (Ann. riiijiik, I'Jll, [ivl, 36, 1 — 24). — 
file inlluence of pressure on the dielectric constant of ethyl other, 
Penieue, toluene, xylene, carbon disulphide, chloroform, parallin, light 
kiroleum, and castor oil has been measured for pressures up to 6U0 
I muspheres. Nernst’s method, in the differential form described by 
hulip, was employed in the measoremeuls. In all cases, the dielectric 
cn^nl increases with the pressure in such a way that it can be 
|n urstely represented by an equation of the form Dp - Dj( 1 -P up -4 
^ which a is positive and )3 negative, a-10* varies from 2' 187 for 

! b;l ether to 0'538 for paraffin, and )3-10’ from 0 714 for ethyl ether 
U'324 for paraffin. 

In the case of benzene, toluene, and xylene, the variation of the 
electric constant with the pressure is nearly the same. 
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The ralat of (Z>- 1>b/(Z> + 3X “» ti. ^ 

volame of the liquid, we* found to dimwilll to ttw extent (4 j 
ethyl ether end of 1 17% for beneene, when the prennre U *« 

1 to 500 etmoepheree. H. jj 

Obemioo-pbyaical Inveetigotiono on Animal Liquit}*^ 
Technique of tbe Baectrometrio Method tor the Study of 
Reaction of the Liqnida of the Organism. G. Qcigu„,^ 
(Aai R. Aecad. Linai, 1911, [v],20, ii, 107 — 111. Compoft .tSf 
1908, ii, 869 ).~Id the practical application of the eleciRas^ 
method to the study of the reaction of orgaiuc liqnidii, an !n,|^ 
difficulty is due to the diffusion potential which is set up 
liquid under examination and tbe standard liquid. The , i 
compered the results obtained by the two methods of overcou.!Lg 
difficulty in use, namely, (1) the addition of an exces., ot a 
electrolyte to both solutions ; (2) tbe insertion of ft 
Holution of potasfiium chloride between the two iiquidjt 'cn'jtjitu 
BjerrucD, Abstr., 1905* ii, 793). His concentration ctlU ^ 
followslrespectively : H | serum | KCl(r75 or 3'5aV) | HCllU uly a 
and H I serum [ NaCl (0’125iV) 1 HCl (0'01iV) + h’aCI (b l ’O.Vj jp 
Tbe results show a small difference of electromotive force 
ing to about 0 0025 volt, that of the former cell being tbe 
Reasons are adduced in favour of the second method being tbe loj, 
correct. K. V ,< 

Normal Blemeuts, P. J. U. va.v Ginnkkes and Huw> 1: Kin- 
(Ztitach. phytikal. Chem., 1911, 77, 744 — 760). — A thecrcticil paj. 
In the first section the requirements of a satisfactory normal cleantt 
are considered. The second section is mainly an extension o! 
views of Reindera (compaie Abstr., 1902, ii, 639) on the appiic.. Ki 
of the phase rule to a normal element, regarded as a sy.-tia a 
in equilibrium. The general condition for a normal element i- tU'. 3 
must be composed of two parts, both of which are in lliems-iTa 
invariant systems (as regards temperature and pressure) of tlic mu 
components. ^ 2 

Transport Numbers and Molecular Complexity. Aiuir 
MezzuccHELU (d«t A'. Aecad. Lincei, 1911, [v], 20, ii, TJ-l -l;.' - 
The author has worked out equations, based on Ein.stiln'., forna 
(compare Lorenz, Abstr., 1910, u, 577), connecting transport niiisl* 
and molecular complexity, and propt^s to employ them to liitertia 
the degree of polymerisation of certain electrolytes. 11- ' ? 

A Case of Electrolytic Saturation Current Geobce Jer? 
(.ln«, PhyM, 1911, [iv],36, 25— 48).— Measurements of the elatr 
conductivity of solutions of lead oleate in hexane and light petcM 
indicate that saturation currents can be obtained similar to is® 
observed in the ionisation of gases. The conductivity ap|ars» 
consisted of a condenser with guard-ring and parallel clec’ri>i5 
the distance between which could be varied. The applied |»tefa 
differences wore varied from 500 to 3000 volts per cm., aiui J 
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BMMDMd ky rnaAos of o Curio piozo-quortt Apparota* with a 
d»etti««tor w null inatroment For potentials («) groator 
(boot SOO Tdt* por cm. the current (i) can be represented by the 
“ZtMin ;-■ + «•, in which a and care consUnts. Sime a is relatively 
JL» large, it follow* that the current is mainly carried by ions which 
at anch a slow rate that a condition of saturation is attained, 
yw rasidual cnrrent (cs) is probably due to impurities which it is 
‘possible to avoid entirely. 

[I is shown that the rates of formation and of re-combination of the 
of the lead oleato can be deduced from the exi^rimeutal observa- 
Both procassea are of the second order, and the degree of 
^isation i* therefore independent of the concentration of the salt. 

experimenta on the influence of temperature on the conductivity, 
ij IS found that the temperature-coefiicient of the rate of formation of 
lbs ions is negative between (P and room temperature, and then 
positive as the temperature rise.a further. 

Srme observations relating to the conductivity of solutions of ethyl 
»l«hol in light petroleum AM also recorded. Under ordinary condi- 
gn*, such solutions exhibit unipolarity, a negative tompeiature- 
(oeilieieut, and an abnormally rapid increase of the current with 
iDcrtasing potential. This is found to he due to traces of impurities, 
(gr when carefully purified materials are employed, the anomalous 
pkeoomena disappear. U M. D. 

Magneto- optical Effects Exhibited by Chlorine and Iodine. 
A HtfKUSQ (Ann. Phytik, 1911, [iv], 36, 153- 176).— Two forms 
,,( spparatus are described by means of which Ibo author has investi- 
-sled the influence of a magnetic field on the optical behaviour of 
filorioe and iodine, both of which give a banded absorption spectrum, 
la the nvse of chlorine the rotation of the piano of polarisation was 
oe.rsured for wave-lengths varying from A - 518pp to A-640p(i, but 
!fa* data .show no appreciable increase in rotation in the region of 
jh-a.rption. The behaviour of an absorption band towards a magnoiic 
IslJ ap(>cars therefore to be quite different from that of individual 
rlH)rptjon lines. 

From observations with iodine v.apour between crossed nicols, it 
lias fsen found that the application of a magnetic field gives rise to 
.ondderable illumination iu the green part of the spectrum, and 
^rvml new lines make their apptiarancc. 'J'his magneto-optical 
effect could not be eliminated by rotation of the analyser or by 
the insertion of a quarter-wave plate, from which it appears that only 
I Mnall portion of the light is polarised. The effect of the magnetic 
Held on the individual absorption lines obtained by using a grating 
was also examined, but no change could be detected. Between 
irossed nicols, some of these lines become brighter when the field is 
ippHed, but the res<ilting light emission is not polarised to more than 
> small extent. H. M, d_ 

Adjustable Electric Signal Thermometer. Franz Micbkl 
1911, 35, 1111). — An apparatus on the principle of 
owliDaun B Ibermometor, so arranged that electrical contact will bo 
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made *ny pre-arranged tempmtoN and an aaidibia or riiiblt 
thereon gtrao. L mg* 

Specific Heat of Water. Anoii Coitr (dm*, CUk. , 

[riii], 94, 2S2— 288).— Determination* of the ipeeUcfaMt o! 
m a Baueen calorimeter, prorided with a tpacial derice for 
the temperature of the water added, show that the spodSc 
1 0067 at CP, diminishes to 0'9984 at 20®, and then rise* to i 0i,j 
35®. The specific heat at 15“ is taken as unity. These „ 
closely with those of Bartoli and Straeciati (Abstr., 1853, jj, jj, 
1895, ii, 5, 6). T- A H, ' 

Meanurements of Specific Heat at Low Temperatures wjti! 
the Copper Calorimeter. F. Koaar (dim. Phyiik, 1511, [(, 35 
49—73). — The copper calorimeter describe by Hernst and l,iu.]eti,ii. 
(Abstr., 1910, ii, 263) has been employed for the measuremif.t 
mean specific heats of a large number of snbstances over the lempen 
lure intervals -190“ to -80“ and -80“ to 0“. It is showu the 
accurate results can be obtained by the author’s method of operatii,| 
which is described in detail. 

Data are recorded for aluminium, copper, sine, lithium, sodiu®, 
potassium, boron, graphite, diamond, bromine, the halogen saJi, ,j 
sodium and potassium, calcium fluoride, oxide, hydroxide and larbolir^e, 
silver iodide, lead iodide, quarts and carbon disulphide. In idli wi, 
the latent heat of vaporisation of carbon disulphide wa.s misctiiie-i 
the mean value obtained being 86’87 cals. The experimenul dau »!» 
finally discus.ied from the point of view of Nemst’s heat theoreui. mA 
also in relation to the Plnnck-Kinstoin theory of energy quant.!. 

11. M I) 

The Energy Content of Solid Subetances. Waliush N eii.!,i 
{Ann. Phytik, 1911, [iv], 36, 395— 430).— The chief results oi ih, 
work described in this paper have been published previously (<:un.[*r» 
Abstr., 1910, ii, 263; this vol., ii, 368, 464, 466). The subsUlitv 
for which the energy content can be calculated with the aid nf a .-mgi# 
frequency number include both elements and compounds, llie 
being such that the vibration frequencies of the component atonu »rc 
nearly equal. For other elemente, such as sulphur and carbon im 
graphite), and compounds like silica (quartz), lead chloride, hiivw 
chloride, mercurous chloride, silver iodide, and benzene, the u-se of twyci 
more frequency numberB is necessary- These frequencies have \m. 
calculated in a number of cases, and from these the values of Ih* 
energy content are derived and compared with the experimental value! 

From the observed convergence of the atomic heats of solid cr}i-u. 
line and amorphous substances towards zero at very low temperatures 
it follows that the conception of temperature ceases to have acy 
meaning in respect of all those properties which are dependent on Wif 
average behaviour of the atoms. Such properties are, for examine 
energy content, volume, compressibility, and chemical potential, and 
since chemical potentiiU is a measure of free energy, it app^ tUx 
the author's heat theorem mtu>t be regarded as a special case of a mure 
general principle. 
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b*(M rf tt* koowUdge forniibed by thi* iovestiguUon o( the 
of irith tba twnper»tur«, the way has 

for th* Srriopmont of a theory of the solid state of 
***^00 which thoald allow <rf the deduction of the moat important 
of edi* “ * rimpla manner. H. M . D. 

Procention of Bumping. H. SruaaiiEa (/. A„itr. CAew. Soc., 
III! 33. 1633—1633). — It is sometimes necessary, especially in soap 
*. gji onalysee, to remove alcohol from an aqueous solution which is 
with a layer of oil. In boiling such a liquid great in- 
^oniene® is caused by bumping. This dilhculty can bo overcome 
V, ialrwiocing a piece of glass tube, open at both ends, into the 
one M»d of the tube being below, an.i the other above, 
^ siirface of the liquid. If a beaker is used, it sliould bo covered 
ebollition is proving, in order to provont loss by Iho 
.jaitiinf of small quantities of the liquid up the i ols-. E. t). 

i Simple Direct EHeotrical Method of Determining Heats 
of Vaporisation. Nicolai N. Naouk.sovf and L. Uoti.njanz (Xtilmlt. 
AfiiUl Chtra., 1911, 77, 700 — 706).— The i:om|sirismi method with 
H«c:rifal healing described by Marshall and Ramsay (com|«re Abstr., 
iSW, ii, 349) is employed. I'he nrrangomeiit u.soii is described and 
fjpited, and the mode of working described in detail The external 
|Um uianlle, a cylindrical vessel 6 cm. wide and 17 cm. long, is sealed 

00 to a Liebig’s condenser and is well insulated. The boiling vessel, 

1 |{lass beaker 4 cm, wide and 1 1 cm. high, is hllod with the li<|uid to 
w riporised, and rests on narrow supports on the base of the outer 
re«el, which is closed by a well-ground stopper through which the 
sirfti conveying the current pass. For further details the original 
[■per must be consulted. 

It is shown that the results are in good agreement with those 
obtained by previous observers by the electrical nietbod, but arc 
ntber higher than those obtained by the calorimetric method. Tiie 
asw of Ibis discrepancy has not been elucidated. 

The heats of vaporisation of certain com[>oiiiidb, in calories [icr 
{fABi, are as follows: eyefoHexane, 85 4; methylcycfoliexaiie, 764; 
cilowyc/ohexane, 74'9 ; eycfohexanol, 1081 ; ethyl /i-propyl other, 
,«i 7, and ethyl tsobutyl ether, 74'9. The value of Trouton'K constant 
lor all the compounds examined is close to 210, except for cycfohexanol, 
vbich, like other hydroxyl compounds, gives a much higher value 

(319). a. s. 

Belation of Heat of Vaporisation to other Constants at 
the Boiling Temperature of Some Liquids at Atmospheric 
Pressure. Jack P. Mostoomeuy (dwer. C/wmi, J ., 1911, 46, 
338—307). — For a number of non as.sociated liquids which yield 
notiDAl vapours, certain relationships are .shown to exist at the ordinary 
Wiling point. For such normal liquids the heat of vaporisation is 
profwtional to the volume of unit weight of the saturated vapour ; it 
is slso proportional to the square of the velocity of the molecules, The 
quantity of beat required to vaporise unit volume of such a liquid is 
VOL. c. ii. 65 
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proportunud to the nambir nobenlM is lldb ndocM uj 
ohMluta tompmtan, IH the omb ei iaomei^ ariMtuicsi tli« 
boiUng tempentore i* in buj cum ptopottioMl to 
jjqoid »t the boiling point. Finelljr, the ebednte bojling Witiu, 

M directly proportioi^ to the moleonbir weight end to the 
of the number of etome in the molecule, end iavetmly proportir* 
the rrietire tire of the moleenlee u meunred I 7 Um qoeati^ 1 f*' ^ 
der WuU’ equetion. ' ' “ 

From e cooeideration of these relelionsbips, the coocliuion i, 
that none of the heat of vaporisation is required lor intn'iii<,in 
work, but that ail the heat is need np in overcoming cohesion 
giving the molecules sufficient kinetic energy to heJance the prs^/' 
of the surrounding atmosphere. j|, jj i,'**' 

Holooolar Attraction and tbe Properties of Liauis 
Richabd D. Kusiiiuir (/'At/. Mag., 1311, [vi], ^ 566~5S6. 
this vol., ii, 257).— A theoretical paper in which various form* o{**^ 
equations connecting the internal heat of valorisation and the «uf(»s, 
tension of liquids with tbe temperature, density, and the dendtvof 
saturated vapour are further discu!.Bed. H q p 

[Variation of Vapour Preaaure with Temperature.] ttit w 
CeDBBBRBO (ZeilKh. phyrikal CAem., 1911, 77, 707— 718|.— tJe i,.. 
basis of considerations partly theoretical and partly experimeiiul, tt, 
vapour-pressure formula: Alog^p+Slogp + C’^^SJT- \ is ilediicr.!, 
where dg is tbe critical temperature on the absolute scale, and . 1 . /; 
and C are constants to be determined from the eiperimeutal dsu! 
In the form logp-]^' - (/?'dg)/7’]i -(7', where A', jS", and 6 ” are ce» 
constants, this foruuila has been tested through a wide range if 
temperature from - 10 “ upwards, and is found to repre.-ieni ih, 
experimental results more satisfactorily than any other forauU 
hitherto proposed. At very low temperatures, Nerost’s well lcnovc 
formula gives slightly better results. G. S. 

Apparatus for Continuous Working in Fractional Distilla 
tions in a Vacuum. Luioi Fbancesconi and £. Sebbagiotto 
(Alti R. Accad. Lincei, 1911, [v], 30, ii, 30 — 35). — The apparatu* 
carries two flasks as receivers, and is so constructed that either of 
them can be removed and replaced without altering the pressure inside 
tbe apparatus even momeutarily, so that tbe distillation may be really 
continuous. 11. V. S, 

Heat of Combination of Acidic Oxides with Sodium Oxide. 
Vn. WlUiUX G. Mutbb (dnier. J. Set., 1911, [ivj, 3S, 202 — SO-i. 
Compare Abstr., 1910, ii, 585, 828). — The heat changes involved in 
the action of sodium peroxide on copper, silver and gold, and tne 
corresponding oxides have been determined. The results show th.<t 
tbe higher oxides of these metals combine with sodium oxide with 
oonsiderable development of heat to form compounds which are 
stable at high tampsraturea The following data are recorded 
CuO -P O -h HajO - NajO.CuO, -p 29600 cal.; 2 Ag + 2 Na.p, - 
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k, 0, + cU. ; 8Ag + 0, + N»,0 - N»,0,Ag,0, + 

5 .*AftO + 0 + N*,0-N»,0,AgA + 39400cal.; 2Ag + U- 
5400 <*••» + SN»,0, - SNdjO.AujO, + 30400 cal.j 

jUj^U “ rv A .. /% ' . - •• • 


*■ • SN%0,Auj0, + 100900 oil . ; i2Au + SO - AU|0. 

cd. H.M.D. 


.ISJOO 


ocbenioAl Stadies. IV. Diazo and Azo-com- 

WmcIZCH ST«!iTOgLiV8KY {Bar., 1911, 44. 3429 — 2437.* 


Abstr.i 1910, ii, 588, 691). — The me.i.-urements already 
^lee. <»<•) iia,vo been repeated with iuipiovoii method*, tsare 
2 m uken, ia particular, to maintain the experimental room below 
?T1ia reeulte are enbstantially as before, with the exception that 
. of nentraliaation of benzenediaxonium hydroxide is ireSoal. 
. ^4 of 13'7 cal. The heats of neutralisation of o- and p-toljl- 
j,.«n ium hydroxides are ISOS cal. and 13 cal. re.s|a>ctivaly. The 
of fcvioation of the normal diazo-aalu when hydrolysis is almost 
ojapletsly absent is 6-85 cal. for diazobenzene and .1 34 cal. for 
^ 4 i.minlnane. K. F. A. 


Tbermoahemicsd Studies. V. Diazo- and Ar.o oompounds. 
Ifonoaminea. Wojcikch SvE.vTci8LavsKY {liar., 1911, 44, 

jj37_2445.t Compare Abatr., 1910, ii, 58S, 691). -The heats of 
.liazotiaatian of a number of mono- and di-auiines have In^on determined 
by the methods already described (foe. cit.). The heat of diazotisation 
of the N Hj group varies slightly with the eon.stilntion of the amine; 
it depends on three factors, the heat of neutralisation of the diazouium 
mopoand, the true beat of diazulisalion, and the heat of salt 
fonnation of the amine. The intraduction of a methyl group in the 
iftbo-position increases the magnitude of the ilrst two fsetors. The 
beats of diazotisation of benzidine and dianisidiue are less than those 
of aniline and o-toluidine ; (his is probably due to the intluence of 
the adjoining phenyl radicles on the basic nature of the diazunium 
base. The beat of formation of the diuzo-salt is greater for derivatives 
of benzidine and dianisidine than for diazobenzene and its homologues. 
The heat of combination of the diazo^coiupounds with /J-nsphthol is 
more nearly a constant, but a correction must ho applied for the 
difference between the heat of neutralisation of the diazonium hydroxide 
and of sodium hydroxide. £. F. A . 


Pyknometer for Density DeterminatioDS. hi;Dwia yon 
KszYbio {Cham. ZaU., 1911, 36, 1120). — The deiermination of the 
density of viscous liquids is often accompanied by dilHculties caused by 
(lie liquid adhering to the parts of tbe pyknometer above the mark, 
etc. The pyknometer devised by tbe author consists of a small flask 
fitted with a stop-cock in the lower part of the neck. The bore of 
ibe stopcock is very wide, and there are two hole.s of the same width 
in the neck of the flask where the stopper fits. In making a density 
determination, the Bask is filled with tbe viscous liquid, the stopcock 
connecting with the body of the flask and the neck. When the 
temperature is constant, the stopper is turned through 90°, and any 

* and y. Sma. Phya. Cham. Soc., 1911, 43, 1060 — 1075. 
t andy. Ruaa. Phya. Cham. Soc., 1911, 43, 1076—1083. 

65—2 
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liquid in tbe neck tnd bora of tb* «to|^ it iMBOrad bj . 
ToUtile wlwjt, After which the weigbioji cu be ude. Tb* 
are troetwortiijr to tbe fourth dedmal place. X. 4 p 

Volume Chan^fee in tbe Formation of S<4iitiotM. 

WoLrr {Ann. PhytUc, 19n,[iT], % 177 — 182). — From a 
tion of the free energy changes, the author deduces • reUiai^,^^ 
between the differential rolume effects which at^mpany the 
tion of small quantitieH of water or alcohol by a giren mixture of 
two substances, Arailable data are insnfiScient to test the 
of tbe differential equation. H. J], D ‘ 

Vieooelty and Fluidity of Snspenaiona of Finely divjj^ 
Solide in Liquida. Ecoske C. Bikoham and T, C. Dussax 
Chtm. J., 1911, 40. 278—279. Compare this vol., ii, S'ji.-ra, 
viscosity of suspensions of infusorial earth, china clay, and ftrij.h,.., 

(“ Aquadag ’’) in water and ethyl alcohol has been mea-Aurwi ,■ 
different temperatures by means of an Ostwald viscometer havii,; . 
capillary of relatively largo diameter and about 40 cm. lonR. Ti,* 
fluidity decreases rapidly as the proportion of the 8uapcnde.| .*1,4 
increases, tbe decrease being directly proportional to i!ie volaa, 
concentration of the solid. By extrapolation of the Buidity cuDremn 
tion curves it is found that the fluidity becomes zero at a d, 
concentration which is independent of tho temperature and of 
dimensions of the particular apparatus used in tbe viscosity deterc.iti 
lions. Tho volume concentration coiresponding with zero Iluiduv 
varies with the nature <if the solid suspension, snd when the mo! 
solid is suspended in different liquids the zero fluidity conccotritiiiKA 
are not necessarily tbe same. 

The fluidity of solid suspensions in water is altered considersblr 
when small quantities of electrolytes are added, hydrogen sai 
hydroxyl ions having a specially large influence. 

Incidentally, attention is drawn to the considerable errors wiii.t 
frequently occur in tho use of Ostwald viscometers as a conserjiu-nce ol 
the neglect to take into account the kinetic energy imparled to tbt 
liquid in its motion through tho capillary. H. SI. It 

The Viscosity of Binary Liquid Mixtures in the Neighbour 
hood of the Critical Dissolution Temperature, Paul BEinu 
(/lull. Acad. ro!/. Mg., 1911, 621— 640).— Measurements of tie 
viscosity of cyc/ohexane, nitiebenzene, aniline and n-hexane, .and of 
various mixtures of the first pair and the last pair of liquids have Ws 
made at a series of tempei-aturea in the neighbourhood of tk 
respective critical dissolution temperature. ■ , ■ , 

In the case of tho pure liquids, the fluidity diminishes with n-w o. 
temperature according to the equation <p = a + i(< - 20'’). Jliitius' 
exhibit a similar relationship at temperatures much higher than tto‘ 
critical dissolution temperatmc, but as this temperature is approMhei 
the fluidity temperature curves show marked deviatious and Iwom. 
concave to the temperature axis. 

The fluidity of the two series of binary mixtures cau be adaiiin 
represented in terms of the fluidities of the components 1 i ^ 
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•* removed from the critiod, but in the 

M^Pjr^ood <d thi* dlMolution tompentnre the isothermal fluidity 
**^!Ltr»tion curves deviate considerably from the requiremeuts of 
*‘**2jilive la«. The observed variations in vistvsity are supposed 
^onneet^ with «ertain changes in the Ihjuid which give rise to 
** nhcBOu**””® ^ opalescence, and in this connexion reference is 
1*^ m the pomibility of explaining the viscosity relstionshipa on the 
***** of the x'iewe of Donnan and of Snioluchowski. H. M. D. 


adeorption of Solutions. II. Oerhabu ('. Schmiht (ZtitteH. 

Ctem., 1911,77,641—660). — In a previop-s [wper (Abstr., 
Isit' i>> l*itl)» formula was proposed which lepresents siitisfactorily 
, jdh'orption by charcoal of acetic acid from ntpnKnis solution 
litenfh » »nsiderable range of concentratiuii. for still greater 
lofwtiunn of concentration, however, the foruiiiU i.s not vulid, nor does 
jjpress the fact that adsorption is an tKpulihiiiim phenomenon. 
Kc^‘»g the amount of adsorption as detormiiied by equilibrium 
tg/wten the adsorbing force and the sointion pressure, the formula 
■ Jfw"'"'"' >* deduced, in which x represenis the amount 

Adsorbed, a the amount of solute originally present, v the volume, S 
■b« maximum amount adsorbed, and A and A’ are constants. The 
fermiila represents the results satisfactorily when tlie concentration 
of the charcoal is varied in the ratio 1 : 6, ami that of the acetic 
«iJ IB the ratio 1 : 3000. 

The objections raised by Marc (compare this vol, ii, 258) to the 
Author's theory are not valid. In pavtioular, there is no evidenre of 
■lucontinuity in the adsorption curve of acetic acid by charcoal, as 



AnomatouB Adeorption. Alfiiei) Lottkhmoseh (dfeitac/,. Clmm . 
lad. KolloilU, 1911, 9, 1.35 — 136). Tho oociiria'iice of nnixiiuum 
jd^orplion at a particular concentration, which was ohsci ved by Biltx 
(Mwtr., 1910, ii, 830) in the adsorption of certain (silouring matters, 
ba, also been found by the author in I ho .adsorption of potaa.siiini 
Kslide from aqueous solution by silver iodido. TJiis anomalous 
tisbariiiiir is found to be due to an increase in the size of the silver 
iiijide [articles under the influence of the pota.ssiuni iodide solution. 
The sob ent action of the more dilute solutions and the piecipitatiun 
aliich nuoinpanies increase in concentration lead to the iormatiou of 
i more dense and apparently crystalline iniKlifiiation from the 
onginally amorphous silver iodide. H, M. I). 


Diffusion of Blectrolytee in Colloids. I.iiui TIoli.a {AUi II. 
dconf. Linen, 1911, [vj, 20, ii, 47 — 51). — The author has worked out 
A method for determining the coefficient of diffusion, k~, in Fourier’s 
eiaalion : oc/c( = by measurement of the time elapsing 

before the maximum electromotive force is attained between two 
electrodes immersed in gelatin into which an electrolyte is allowed to 
ihifuje. The arrangement employed consists of a glass tube contain- 
ing two parallel, plane, circular, silver di.sks, which are perforated with 
many small holes, "rhe tube is filled with pure gelatin in such a 
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maiiiiertJuitthesmiuieof tiwgdiA^bettoii of Um tubti,^ 
sDd pawlW to tho •toetrodM. A udotiaa of tlw rioetrolTto (pot»^ 
oUorido, oodinm chlorido) k dnmUtad jMt ^ fclotk 
short time ; pore w*ter ii then snbstitated for the doctrolyt* ^ 
the concentmtion on the extenwl sarfMO of the geUtin is ^ 
the time reqaired for the eleotromotire toret to reieh a marjaa,^ 
obMrved. The reeiilt* egroe well with those obtained bj csim, 
methods. S, 

Aggregation and Cryetailisation of Water in Connexion 
with the Phyeioal Condition of Bubatanoee. I. 

(ZetUtk. Chrni. Ind. Koiloidt, 1911, 6, 107 112). - -ObKermbij, 

relating to the formation and liquefaction of ice crystals are destn!^; 
which lead the author to the conclusion that liquid water mo,! -I, 
regarded a* having a definite molecular structure ('• latent crjjunoti 
structure”) and not as a chaotic aggregation of molecule,, ^ „ 
usually assumed, in reference to this view, the physical proper.ie, d 
water in the different sUtes of aggregation are examined in 
detail. 1 ’ 


IsomerUm and Polymorphism. Haas Stom* (Btr , IH i, 44 
2732— 2736).— The author’s views (Abetr., 1910, i, 623) haviuj Uvr 
misunderstood hy Biilmann (this vol., i, 367), the former iliHuoe. 

them again. . . . 

Where in two substances having the same empirical com|)o».i 
the atoms are differently arranged in dissimilar molecule,, it,, 
substances are isomeric chemical compounds, but where ideDtiml 
molecules are differently grouped in dissimilar crystals, the eub,Uii<». 
are two forms of presentation (Erscbeinungsformen), twu siieoa 
(Gsttungen) or modifications of a single polymorphous cheiuic*! 
compound Where the two substances are isomerides, their differtncw 
are Resent, not only in the crystalline form, but also in the dnsoWei 
and fused states. With the two modifications of a single chi ima, 
compound, however, the two solutions are identical, as also are th, 
two fused masses. On these assumptions, the limits belwere 
isomerism and polymorphism are sharply drawn, and there i- r* 
limiting region, such as Biilmann imagines from the author s pretiou. 


cODflideratioos. . . , 

To determine which of these two cases exists in a particular 
instance often presents considerable practical difficulties, especial,? 
when the two individuals either have closely approximating phyMct, 
constants or show a high velocity of tmnsformataon. The au h r 
regards calcspar and aragonite as two modifications of 
calcium carbonate ; rutile, anata8e,8nd brookito as / 

of trimorphous titanium oxide, and the four crystallograph »»? 
different monochloroacetie acids as modifications of a , 

mSLs acid, and so on; and, in general, he regards 
comMunds as polymorphous so long as there is no % 

exietance of t^o chemically different ca cium 
regards it as beyond doubt, however, that improved ' 

souio CAWS result iu compoucds at present looked on as niodi 
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. I iiiijiM ftwmfiTiil mbsUDM being considered Ister w 

j. 0.1. iL.*. 101ft 


4“^ iTahieiiie oompounds (oompare Schsum, Abetr.. ' 

T. H. 




1910, 

P. 


Rsfhsil 
s method 
hM been 


CW BMeJU, 1911, 3, l-46)._Cajsl’ 

» i^ee tieeua by means of a silver solution 
^ from the ooUoido^ihemical point of view, and the conditions 
^^fiwmnUted which must be observed in order to ensure satisfactory 
***^ ,inns. A comparison is made between the v:u-iou8 phases of 
process and those involved in the development, toning, 
^ Ling of a photographic plate. H. M. D. 

The Signlfloaoo® of the Degree of Dispersity in the In- 
^tion of the General Properties of Sulphur Hydrosols. 

Obk* {Mttek. Chtm. Ind, Kolloide, 1911, 9, 100 — 106). — 
UMbods of preparing sulphur hydrosols are described which yield 
lirlee of approximately uniform sire. With thc.se hydrosol pre- 
SLtions, experiments have been made to te.st the validity of 
^^berg’s equation : 5 in which S repi-csents the percentage 
^opcvntration of the colloidal sulphur, ( the temperature of the solu- 
two, k and constants which depend on the degree of disporsity of 
ike htdrofol and the concentration of electrolyte in the solution (corn- 
are Abstr., 1909, ii, 309). For a given degree of disporsity, h is 
warly independent of the concentration of the electrolyte (sodium 
thloiide), whilst increases with tlio quantity of the coagulant. For 
s «v«n salt concentration, k and diminish as the degree of dispersity 
of the hydrosol incre^es, the rate of diminution of being much 
rrMter than that of k. The addition of acids in small quantities 
reduces the value of Ip whilst il remains unchangml. The validity of 
ib« exponential equation may be employed ns a means of teetiog the 
uDiformity of eiie of the particles of hydrosol. When particles of 
different eises are present, this equation is incapable of repreeeoting 
Uie dependence of the equilibrium between the congulum and the 
wlulion on the temperature. 

Tbe inffuence of temperature on the equilibrium which results when 
Dscqually granulated hydrosols are coagulated and of the degree of 
(hspentity on the ealt-fixiug capacity of the coagulum are also dianussed. 

H. M. D. 


Coagulation of Copper Perrocyanide. N icoi.s Paitad.'v {ZeiUdt. 
Chm. Ind. Kolloidt, 1911, 9, 136 — 138). — A chemically pure colloidal 
solution of copper ferrocyanide can be obtained by prolonged dialysis 
of tbe eolation obtained in the interaction of copper chloride or 
(ulpfaate and sodium ferrocyanide in equivaleot proportions. Tbe 
iaduence of various electrolytes on the coagulation of the negatively- 
rlutrged colloidal particles has been examined in some detail. These 
siperiiseDts show that coagulation is determined by the cations, the 
nature of the anion having little inBuence on the coagulating power of 
the electrolytes. For cations of different valency this coagulating 
power increases with the magnitude of the electric charge. In the 
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esM of tb« klkali metaU, it uenMMW witli iBonMMiig atcnj, ^ . 
and m'tb increanng velodtj of diffiurioB of tbo oatioB. H mT 

Plaatioity, Bapecudlr of Bwiom BnlplMto. Paii 
(ZtiUeh. angae. Cktm., 1911, 34, 1957 — 1958). — Polomii,,! 
Attorberg (this vol., ii, 605), tba aothor asperaall; eombatitig hii^^ 
on the CBuee of plasticity. T. .s. p ' 

Formation of Iiayera in Heterogoneona Byntoms. e,„ 
Hatschkk {ZtUteh. C^m. Ind. Folloidt, 1911, B, 97— lijOj.-,;; 
system coosistiog of two different kinds of particles is acted on 
external force, which causes the two sets of particles to cov* 
aniform speed, but with different relocities, a simple jimphics; 
consideration indicates that this motion must result in the .>ei>ik. 
np of a series of alternating strata. The strati6catiou which . 
found when insoluble substances are formed as the result of the scttot. 
of an aqueous solution of one substance on a solid jelly coiitaic,,,^ 
the second reacting component, cau be explained satisfsctonlr bt 
reference to the velocities of the reacting molecules or ion». XW 
view that this stratification is due to the formation of super«ituti'.«i 
solutions is considered to Im very improbable. 1), M. 1» 

General Integrals of Chemical Kinetics. FEsasct Jimu 
(ZeiUeh. ^ytikal. Cliem., 1911, T7, 735 — 743). — The integrals fur ti* 
differential equation expressing the rate of reversible reactioiis u* 
obtained, and certain deductions regarding the integrals of irrermiuW 
reactions and regarding chemical equilibria are given. li. ,s 

Equilibria in the Precipitation of Lead Carbonate. \V'*i.th 
Hsbz (ZtiUcA. anorg. Chem., 1911, 72, 106 — 108). — Sodium carUimir 
solution has been .shaken with several sparingly soluble lenil salts ar 
2t>°, and the e<|iiilibrium determined by analysis. Kquilil.iinoi 
constants are obtained for the bromide, chloride, and sulphate, 

C. II. It 

Reduction of Mercuric Chloride by Phosphoroue Acid and 
the Law of Mass Action. Jauss B. Gakuf.h, John E. FotiLtsuM,, 
and Kocsr Wilson (dmer. Cktm. 1911, 46, 361 — 368),— It Im 
been observed that the action of phosphorous acid on mercuric chluridf 
proceeds very slowly in dilute aqueous solutions at the ordinan 
temperature. It was, therefore, considered of interest to deteruitm 
the extent of the reaction, the effect of different temperatuies ant 
concentrations, and the order of the reaction. 

The results have shown that at 25“ and 30°, and at various con 
centrations, the reaction takes place in accordance with the equation 
2^gCl, + H,P0, + H,0 H,PO, + 2HgCl + 2HCI. There is n 
equilibrium point, but the reaction proceeds to coniplelion. h i 
demonstrated that the reaction is of the fourth order, and its vclocit 
constant is therefore expressed by the equation : 

A’=l/3t[l/(B-5!)’-l/rtS]. 
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comporitfon of Solid Phaaeo in Pour Componont 
t M. Bm. (/. Pkgtieal CW. 1911. 15i 680—886. 

jW*"™ 2 {£),|«iMiiuikan, Afa«tr., 1909, ii, 859).— Four component 
niMtHtAtiwly reprseented hj « Utrahedral dUgr*m in 
For qoontiUtiM purposes the space diagram must, be 
on to *»® tetrahedron. For this purpose 

projecdoD and projection by lines parallel to one edge of 
have been employed. Tbe author discusses a method 
j** MrspeP'*’* " •“ '‘h'ch llie lines radiate from the apex 

j i^Mwhedron to project the curve on the base. The method, 
ulJi is illustrated by reference to the system 
HjO-NaCl-BaCl.-CuClj, 

^ nor* complicated than parallel projections. R, J. 0. 


The Thermal Analysis of Quaternary Systetue. Nicola 
piUAVASoand G. Sisovicu A‘. Acaui. /Ann,. 1911, [v], 20, ii, 

^( 1 $ - 31 11 . —The tetrahedral moUiod of repre-soiitanon luuy be used 
(or atisteroary syetems, each face lepreseniing ciiu of tho component 
yplrj systems. The course of the eutectic lines and planes is 
in' the simple case in which neither coin|ioiindK nor solid 
(olations are formed. In the thermal analysis of sueh systems, 
^{arei may be so chosen as to lie ou a plane p.'issiiig through one 
«ig» of tbe tetrahedron and a given point, and the isothormals are 
'Asa drawn on the isosceles triangle thus obtained. It is shown how 
curves are utilised for the construction of tho isotliermal surfaces 
ID the spsce-model. C. H. D. 


Rates of Solution of Certain Metals in Dissolved Iodine 
and their Belation to the Diffusion Theory. Ualpii G. Van 
Nise and Rowland S. Boswobth (Auttr. J. ■'id., lull, [iv], 32, 
iiK— 324. Compare Abstr,, 1910, ii, 280). — Furl her measurements 
Ilf tbe rates of dissolution of metals in aqueous soliitiuii of iodiue 
niolAiDiog distmlved iodides have been made, and these show that 
iron, cobalt, and nickel di.ssolve at the same rale as was previously 
fMDil tor cadmium, sine, tuerciiiy, copiter, ami .silver. From expert- 
DSnls with disks of cadmium, it is found that the rate of dissolution 
remains practically con.stant on the addition of sulphuric acid to the 
sjlulion provided the acidity iloes not e.yeeed 01, V; when the aciility 
i< further increased, the rate of dissolution diinininhes. The rate at 
which cadmium dissolve.s is also dependent to a .small extent on the 
DAture of tbe dissolved iodide, and from the data for solutions contain- 
iDgpoUuaium, cadmium, sodium, hydrogen, barium, litbinm,magiiesiuin, 
ind calcium iodides, it appears that the velocity constants roughly 
torrtapond with what would be expected from tho probable rates of 
liifiision of the corresponding tri-i^ide.". 

Tin and magnesinm dissolve iiioie quickly than the other metals 
uimtigated. Id the case of tin, this is aupjiosed to be ilue to the 
primary formation of a stannous salt and the removal of iodine by 
the subsequent oxidation which occurs. The high velocity in the case 
<•( magnesium is probably due to the di.stuibing action of hydrogen 
bubbles which are evolved at the surface of the metal. 
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Tb« rMulU) obtainnl u» coi»iid*r#d to ra^pnft Tie* 
that such dinolution proMMM »n priatartlj dateaiiMd bj 
diffniioD. H. if 

Th« Velocity of Hydration of Meta^oephoric Aci^ , 

D. Bawmit (ZtitteK. anorg. Ctum., 1811, 7!^ 85— 8b. 

Abrtr., 1910, ii, 607, 951 ; thii vol., u, 107).— The Telocity ^ 
tion of metApboepboric »cid incieaeee with the eonoentr*ti„6 u 
aqneoue eolation in • linear manner, indicating that the hy.ionj,jj 
accelerated by the meUphoephoric acid itself, and not by the 
ions. <-'■ H. 1 ) 


Conree of the Intramolecular Traneformationa betwn^ 
MoButyl and lert. Butyl Broroidea, and the Catalytic Actioe, 
Thereby Coming into Play. Rooee F. Bbdxel {AumUn, isji 
384, 245—271. Compare this vol., i, 413). — In furtherance o( t* 
object of ascertaining the change of free energy in reactioiw be!w«( 
organic compounds of comparatively sioiple structure, the author ta, 
determined the amounts of tso- and of tsrt.-bntyl bromides Bxutit>e it 
equilibrinm at a high temperature {loe. cit.). The chinge of fn, 
energy, however, cannot be calculated from this equilibrium r»t« 
without a knowledge of the course of the dissociation of the bioioiiia, 
into oleBne and hydrogen bromide. Micl^l and Leopold (thi, roi 
i, 250), amongst others, have examined this dissociation, and, ststnj 
it to be independent of the presence of catalysts, have intrcdu«.i it, 
conception of “ static equilibrium ” to explain their results. .\«otd. 
ing to the author, this conception is unnecessary, since the dissocutior. 
of the bromides is not independent of the presence of catalyrts. ru 
apparatus used is described and ligured. It is found that the relocit; 
of dissociation of both bromides in the gaseous state, particuUrl; 
that of isobutyl bromide, is largely influenced by the degree td 
cleanliness of the walls of the vessel, and also by the presence of ih. 
liquid phase. The preeeuce of the liquid phase also iri8uetio«. 
although to a smaller extent, the velocity of the intrsmolecuar 
transformation of the one bromide into the other. In no case U* 
the intramolecular transformation been observed without accom|Ar,; 
ing dissociation, and the author is of opinion that the dissocunoc 
is an essential intermediate stage of the transformation, I . S. 


Velocity of Raoemisation. Waltkb Hebz {Chem^tntr., Ijl;. 
ii, 67 ; from Jahrethw. Schk«. Get. vaterland. Kvll., 1911, repnnv! - 
The rate of change of the optical rotation of hyoscyamiDe loS 
scopolamine in the presence of bases was measured by UadaiM 
(compare Abstr., 1901, i, 605). The present author now show* 
the rate at which racemisation occurs in theae reactions i» rep^enw 
by the equation h = loge[»/(« - 2 j:)], where a represents the initial wo 
oentration, and x the amount changed. The racemisation coosai. 
of hyoscyamine at 5" is for sodium hydroxide, 6-5 x 10" , for tropei. 
I'9xl0**; the constant of scopolamine at 2 — 4 is t'>r 
hydroxide, 0-77, for tropino, 1;9 x lO'*. This method may be 
the meiLSureuient of hydrox) 1 ion concentrations. 
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Kadt. AtriuiD Dahlx (C**«i. 1911, 36, 

tMk wUeh !■ saiUble for um in the distilUtion of fatty 
(a«<»oro ii deecribed. The neck of the flaak ia 
» rnbbea: rtopper through which pawes a glaea tube, the 
eid of which ie widened out bo as to nearly touch the neck of 
A ea^lhury tube is'6tled down the wntie of this glaea 
»hilit a aide*tuhe on the neck of the flask carries a thermometer, 
i* oiorided with a second side-tube which is coLiicctei with the 

w.p.s. 

go* Generation Apparatue. Oioao Pheisb {CU,,,. ,7«it., 1911, 

g- Ij 31 ^. A modified Kipp's apparatus provided «iili extra large 

^Jalnres into which are ground wa>h-flasks. By the usual groove and 
1 ^ erraiigement theee also serve as taps. L. us K. 

Tap for Hydrogen Sulphide Apparatus. Jauks H Walton, jun. 

U Jmxr. Chtm. Soe-, 1911, 33, 1686—1587). — A sjiecial form of 
Li ia deacribed, which cannot he loft o|ien by the .student. It 
esaentially of a atrong spring pinch-clip which is fastened on 
le a board and eloaea the thick-walled rubber tube through which the 
ntii delivered. The clip is opened by pressing an iron lever, and on 
nlcuing the lever the supply is instantly cut otf. The rate of flow ia 
r»|ulated by a acrew pinch-cock situated at a higher point on the 
rubber tube. It ia advisable to enclose the Up in a box, so that the 
itiuieiit baa acceaa only to tlie end of the lever and about two inches 
(d the end of the rubber tube. K. Q. 

An Extraction Apparatus. Waltkk I,. Halle (/iiocAam. ZtUscii., 
1911,36, 245 — 247). — The apparatus, wbicli is figured, is constructed 
of mkal, and is capable of containing 2 kg. of inaierial. It is of the 
ordinary Soxidet pattern, but with two special features. About half 
mj up the ascending limb of the syphon there is an additional tube with 
A up. If the latter is opened, the liquid in Iho extractor will syphon 
oS when it is only half full. On the descending limb of the syphon. 
Mar the bottom, there is another lube and tap j by opening the latter 
and fixing a tube to a condensor, the organic solvent can be 

awiied off. s. B. a 

Bztraot|^ Apparatus which Prevents the Formation of 
Bfflulsiona. EiiMaMOEL Pozzi-Escot (Ann. C/iim. anal., 1911, 16, 
3SJ — 383). — When a liquid is extracted with an immiscible solvent, 
the emulsion which is liable to form may be prevented fiy the use of 
n separating funnel, from which the air may be exhausted before the 
liquid and solvent are shaken together. The stopper of the tube is 
pierced with a hole, which, by rotating the stopper, may be placed in 
connexion with a small side-tube on the neck of the funnel ; the air 
ia exhausted from the funnel through this side^tube, the stopper ia 
turned so as to close the funnel, the contents of the latter are shaken. 
And should any trace of emulsion result, this tuny be broken down by 
allowing air to enter the funnel suddenly. W. P. S. 
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Bapid FUterinff 

1911, Sa, 1S84-I585).— llw rtte ^ tn 

foDiwl MB be increased to abmt tarn Sad a-helf 
bjr etching deep lines extending fnan the apex gf tbs 
about two-thirds of the way np the rides. Hie groov® 
enongh to allow a filter paper to be bftken by the stream ^ 
bottle, but are suflSciently wide for the filtrate' to flow ,if** **** 
funnels are particularly useful for filtering gelatinous 

K.(; 

Automatio Filter. Mabstos L, Hamlin (J. Amtr. n 
1911,33, 1584),— Theapparatus described is desigoed forth*,'?! 
of large quantities of liquid coutainiog a precipitateof suth a ,1, ^*'’*^'* ■ 
as to be capable of paasing readily through the stem „f a 
funnel, ft has been used in filtering barium carbonate ftuia? ** 
amounts of solution in the preparation of inositol. 

A large separating funnel i.s placed on a ring-stand over an (u,); 
funnel containing a folded filter-paper, the lower end of the 
the separating funnel being slightly abore the apex of the ^ 

tube passes through a rubber stopper in the neck of the wpaj-a- ij!, 
funnel, and is led down so that its lower end is at the level at stira 
it is desired to maintain the liquid in the lower funnel. Tiie li.m.* 
is placed in the separating funnel, the stopper inserted, and the tto,. 
cock opened. The solution then runs into the lower funnel net;! 
reaches the tube, and thus prevents the admission of air to the u(}»i 
vessel. When the level in the lower funnel has fallen sufficient:!, , 
small amount of liquid is siphoned over into the separatiog funnel Lvi 
the lower one fills up again. K. i;. 

Method of Filling Reagent Bottles. Janes H. Waltd.s, j.,,. 
(J, Amer. Chtm. Soc., 1911, 33, 1585 — 1586). — In order to enatw 
students to fill their own reagent bottles with concentrated ;ui.l- ot 
other reagents without having to handle heavy bottles, a nieihoil hi. 
been devised by wiiich the reagents are forced from the bottln bt 
means of air-pressure. The bottles are placed on a table, two fee; 
above which runs a pipe connected with the source of air-pre-.airv 
EVom this pipe valves are suspended by means of rubber tiibing which 
fit into funnels which with delivery tubes are inserted throngii ihc 
stoppers of the bottles. The construction of these valves is dt-enbed 
with the aid of a diagram. In the case of carboys, it ha^^teen FoucO 
tbat tlie pressure required to force out the liquid is sufficient tu drin 
out the stopper from the neck of the carboy, and a special ainju-e 
ment has therefore been devised to prevent this. K V,. 

Lecture Experiment: The Fermentation of Pyruvic and 
Ozalaoetio Acids. Carl Nedbero and LASztd Karczso H'li. 
44,2477 — 2479). — An application of the method alreivdy given dm- 
vol., ii, 320, 620). 'V. J . V 


wv. 


fannettoB,^ 
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Ch«mistry. 

pin 0<»npoands. Adolpq Law Voob {J. Awmr. 

l9Hi ^ I®®® — 1666). — During the compilktion of on 
£9^ oompounda ooeording to their cohdeneed formal*, 

uKteDoes of ieomerum and polymeriem were obaervod. 
f thpai i* BO» giTen, together with references to the papera in 

»p«mio Welebt of Hydrogen. Qdstav* D. Hinbichs ( Rn . gen. 

fUP<‘^ ApfA-i 1®^®' 361—354). — A review of the varioua 

iMiiona of the atomic weight of hylrogeu whicli have been 
oot since the time of Berzeliu.s ; the aiitlior con.sidere that from 
irusiworthy results the atomic weight of hydrogen must be 
j“?g(0.16). F.M.GM. 

The Sand-Filtration and Precipitation of Chalk Waters, 
y T Sashvbu. (J. Hygitnt, 1911. 11, 2.3.5 — 2.58). The ordinary 
ailaiwr^ sand-61ter bed i.s unsuitable for the puri6cation of chalk 
It removes micro-organisms, but favours the growth of sign 
ud other organisms It can bo made effective by the deposition of 
iiumiBiuui hydroxide on the surface of the .saud, and it is host to 
ficlude the light. The Porter Clark process is not only efficient for 
wdtening chalk waters, and also is an efficient steriliser ; it is more 
rfsetire than filtration through sand and aluminium hydroxide. 

W. U. H. 

Amorphous Sulphur. VII. Freezing - point Curves of 
Liquid Sulphur on Separation of “Nacreous Sulphur” and 
Rhombic Sulphur Respectively. Alkxanoer Hmitii and Ciiaklxb 
II Csssos (Zeilseh. phyaihd. Chem., 1911, 77, titil — 670. Compare 
.th4r., 1903, ii, 139, 284; 1905, ii, .3ti2, OSO ; 1906, ii, 167).— Ae 
shere is no general agreement regarding the nomenclature of the 
different modifications of sulphur, the authors siigge-st the adoption of 
the jvmbols used by Mutlimanii. According to this, rhombic sulphur 
L> represented by the symbol S„ prismatic sulphur by .S,,, the nacreous 
oodiOcation discovered by tlernez as S,,,, and a fourth very labile 
uoeotymmeflic modification (not further lorerrod to in the paper) 
u S,t. For mobile and viscous liquid sulphur the .symbols Fa and 

which have met with general acceptance, are retained. 

8,11 can readily be obtained in lustrous, needle-shaped crystals by 
teaiiiig sulphur to a temperature exceeding 160”, then keeping at 98°, 
irysullisation being initiated by rubbing the inside of the tube with a 
sliss rod. 

for each of these modifications there is a freezing-point curve, 
defending on the relative proportions of S* and in the liquid with 
which the respective eolids are in equilibrium. The respective freezing 
point* when no S,. is present are known as “ ideal ” freezing points, 
And are obtained by extrapolation. The ideal freezing point of S, is 
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119-25® of 8,. H2-8<=, «nd of 8„, 106-8“. Xfc* 

From the beat of foaion <rf moDodiaie nUoliiir, u d*t 
W and Ran^l (tbia vol., if, 371). and tte dem^!*^ V 
freeang point of 8^ due to 8,. the mduaioii ia ^ Z 

formnlaof 8..i*a|, wbicbagreeawitbtheTaponideiwitTdM** '■** 

Scbupp (oomparo Abetr., 1910, ii, llg) 

Witb regard to aome critidama of Wigand (tbia vol i; <■ 
e^t temperaturo of tbe equilibrium 8* — 8^, tbe atithorH *' '*• 

the accuracy of their previous results. 

MetallopapUc and Photoohemical Studies of the a 

CHIKJusHloi (ZtUtch 

1911, 74 109— 118*).— Thermal analjaia abova that 
tellurium do not form a compound. Two aeries of solid solni 
formed, of very limited concentration, and the entectir 
1®.®° Te (compare also Pellini, Abetr., 1909 ii Tog"*,' “ 

1910, n, 497). The transformation temperatures' of'ki'i/i*’*" 
<00 and at 96-5° are lowered by tellurium. \Vbilst fi-S 

““'y 0'5%. but the reparation of tt ‘ 

® *■**“ inflaence of light. Molten fis h, ^ 

10% T^ and molten y-S 20% Te. The precipitate obUiu^l^^’^'*’ 
tiona of tellupous acid and hydrogen sulphide, formerly sup,.„«d 
a compound TeSj, ia a mixture. ^ “Fl’owil u> m 

The solid aolutiona containing leag than 0’6'if. Te a™ . . •. 
light. They include the Japanese red sulphur. The suuerMU "*1 
crystals, routaining from 0-5 to 2% Te, change from red to ZZ't 
brown when exposed to light, tbe moat active pays being A' t;,, 

than troS^rcTys.^s^'* -^*> 0.1 

Oxidation of Hydrazoio Aoid f Azoimidel. HaEor ti 
Rumoeb (X Amer. (7A«m. Soc., 1911, 33, 1569-1676).-li has b«, 

■ .!i ahetterly (Abstr., 1909. ii, 658) th .t aioiani 

amoirats by the oxidation of hydrazine inscd 
solution with different oxidising agents. Thiele (Abstr., 1908, ii 9 in 
suggMted that the lowness of the yields of aioimide obtained is 
this way by the action of certain oxidising agents is due to the eai< 
wth which azoimide itself undergoes oxidation. In order to test thi- 
hypothesis, experiments have now been made to ascertaA the eiiest 
to which azoimide is oxidised in aqueous solution under conditloiu 
Millar to those prevailing in the work on tbe oxidation of l.ydrazise 
Ihe oxidising agents employed were (1 ) hydrogen peroxide, petajsiua 
chloroto, and potassium persulphate, which were found by Browne icd 
Sbetterly to oxidise hydrazine with formation of considerable amousi. 
of azoimide ; (2) pot^nm permanganate, manganese dio.xide, ud 
emc oxide, which give but small quantities of azoimide under the 
same wnditions j and (3) potassium iodato, which yields little or no 
azoimide. 

* and Afem. CoU. Sci. Sng. ITi/oto, 19U, 3, 197—210. 
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{oui tl“* the reegeoU of the firet obes, hydrogen 
doe* oxidiM •inmide to en appreciable extant, paUanium 
axarte * eJight oxiduing action, and potassium persulphate 
^* “t^M,gderaMa oxMalioiL Of the oxidising agents belonging to 
flaw, potaatinm permanganate oxidises azoimide vigorously, 
^ dioxide but slightly, and ferric oxide not appreciably, 
iodste does not oxidise the compound at all. 
evident, therefore, that of the seven oxidising agents studied, 
,* (iro, hydrogen peroxide and potassium peruiiiugauate, behave 
^Lstestly Thiele’s explaoation. A more satisfactory expiana- 
***^Uiat proposed by Browne and Shetterly {loc. cii.), namely, that 
*** condensation prt^ucts are formed during the oxidiktion, 

these decompoee in different ways. K. G. 

fjicory of Silioatea. Felix Sinqeb ( Sprtchsaa ], T.) 1 1 , 44, 5‘2 — 54, 

A theoretical paper in which the author expresses his views 

0 tiw constitution of eome derivatives of felspar and other complex 
^tw, demonstrating the same by numerous ginpliic formula, 
[^wor’k of Pukall (Abstr., 1910, ii, 780),Thugutt, ami Moioiiewiecz 

, also discussed. F. -M. G. M. 


Preparation of Oolourleaa Alooholio Potassium Hydroxide, 
dtxs JUtrsTn {Ztitach. aruU, Chem., 1911, 60, 699). — Potassium 
irhoxide is rubbed in a mortar with fully an ciiiml amount of calcium 
ilidr, a little alcohol being added to prevent irritating dust. The 
•Sts thus obtained U transferred by means of itlcubul to a flask, 
rticii is then filled with alcohol. After fretpient shaking, the liquid 
, allowed to clear and then siphoned off. 

Thu solution keeps colourless for years, even in presence of air. 
:hs author attributes this to the fact that the treatment with calcium 
.lids removes traces of colloidal metals (copper and iron, for instance), 
iliicli, IS shown experimentally, may be the cause of the darkening of 
hs solution. 1.'. DK K. 


Doable Salts Formed between Sparingly Soluble Sulphates 
nd Alkali Sulphates. Maubick Babbe (.Ina. Ckim. I'hya., 1911, 
pui'i U4, 145 — 256. Compare Abstr., 1909, ii, 667, 733 ; 1910, 
1 , (10, 718, 781 ; this vol., ii, 42). — The results now given have been 
Horded previously in part {loo. cit.). The first portion of the paper 
I devoted lo), a study of the range of existence of the double salts 
f csicium, strontium, and lead with those of the alkali metals and 
amoaiam. In the second portion a similar study is made of the 
tmUs lulphstes of (1) thorium aud (2) cerium and lanthanum with 
be alkali metals, and a number of new compounds of this type are 
wenbed in greater detail than before {loc. cit.}. The solubilities of 
ilver snd mercurous sulphates in alkali sulphate solutions are also 
itcaeaed. 

At stmospherio temperature, and when less than 2 '8% of potassium 
alphste is in solution, no double salt is produced with calcium 
alphste, but with more potassium sulphate, syngenite, 
Kj 80 i,CaS 0 <,H 20 , 
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is formed. This begins to be replaced at temparrtarei abuv« 31 
the oompoood K,804,5Ca804.H,6 (raii't Hoff and Mhen, Ab.., , Jj 
ii, 661 ; 1905, ii, 319). With ammoniniB snlpbate the 
(NH4)^4 .Cs 804.H,0 is alone slaWe at tha lower 
at 17“ this bq(ins to be transformed into (llH4)^0„5Cs.Si 1 
Uie latter gives place completely to (NHjl^^jSOsflO, at iii^ ^ 
first begins to be transformed into the third direcdy at 76^ 
sodium sulphate, sodinm-syngenite, Na,804,2Ca804,H.O, 
form at 30“, and its range of existence is largely colnriilBii *.!*i 
that of glauberite, NajSOj.CaSO^, and there is no definite 
which one passes into the other, the former being alsiv* 
metastable condition and liable to change into glanberite 
Abetr., 1900, ii. 284). 

Strontium sulphate and lead sulphate form no double sutpWe, <|iJ 
sodium sulphate, and barium sulphate does not combine wub 
potassium, or ammonium sulphate in the couditious obsen-eij ^ 
experiments. The heats of formation of the double salts referredu 
are tabulated in the original, which also contains graphs illuv.nu^ 
the ranges of existence of the various compounds, drawn from 4,(4 
given ill this and the previous papers (Abstr., 1900, ii, 667, 733j, 

The solubility of mercurous eulpbate in water at 16 5“ is 0 u5i 
and at 100“ (|■092%, the quantities of free sulphuric acij forasj 
at these two temperatures being 0'008% and OOT!" resi^ciiv*!, 
(compare Drucker, Abstr., 1902, ii, 74). The residue nbuitici u 
repeatedly washing mercurous sulphate with water has the compa- 
tion assigned to it by Oouy (Abstr., 1900, ii, 481), but as ms, 
metallic mercury is formed, the reaction must be more lompiti 
than is sometimes assumed. No double salt with potassium suipho 
is formed. 

From the data given previously (Abstr., 1910, ii, 718; this vvl 
ii, 42) it appears that thoria cannot be completely separated fruu 
ceria by treatment of the two sulphates with excess of poUs^ist 
sulphate solution, since a too concentrated solution of the latter woult 
precipitate both salts completely. Sodium eulpbate solution vnnH 
give a better, but still incomplele, separation. A 1% sodium sulple,!* 
dilution dissolves 3 to 4 grama of thorium sulphate, butonlyO O'J 
lanthanum sulphate or 0 007 gram of cerium sulphate. Amm nhi* 
sulphate solution cannot be applied usefully to effect this separatiou. 


Potaaaium Barium Orthothioantimonat®. EMANUxt tiuTu; 
(Jgeittch. anoTf. Chem., 1911, 72, 100— 105).— Antimony |eiiu 
sulphide and barium hydrogen sulphide yield barium orthoili:« 
antimonate. Solid potassium chloride is added to the solution in ai*'"' 
four times the quantity required by the equation 2KCf+l*ii]81y'',^ 
2KBaSbS4 + BaClj. In order to prevent oxidation during evaporauos, 
a solution of potassium hydrogen sulphide is added. The dmiblc ad! 
separates slowly, and may be recrystallised from water conuioini 
potassium liydrogeu'sulpiiide. 

Poiattium barium orthothioanlimmate, 

KBaSbS4,6HjO (K,SbS„Ba,SbgS8,18HjO), 
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ayrt*l* wliich dukeo in air. When heated it melts, 
and Nidifies on cooling to a crystalline mass. 

aii.D. 

- -.y-rion of Bor»x. II. Masio G. Lkvi and 0. Gabatuci 
1911. 41, i. 756— Compare Abstr., 1910, ii, 501),— In 


?^ient pop*'^ the ineeeti^tion of the reaction bi'tween boric acid 
s^nili chloride is continued, and the reactions l>etwcen boric 
and sodium chloride and between bone acid and sodium 
^^t^aare also dealt with. 

new experiments in which the temperature was raisEMi only 
^ „ time, it is shown that, although the reaction between 

chloride and boric acid has a greater velocity at 140’ than at 
^Hemperatures, yet it has begun at 120^, or perhap.s even lower, 
it would seem that metaboric acid also is able to displace 
niXhloric acid from sodium chloride. At 170'’ tlio reaction does 
so fnt *0 the presence of borax as it doe.s when borax is 
and the authors consider that this favours their hypothesis 
sUte of equilibrium is reached in the mixture. ’I'lio o<iuililirium 
iKli i« reached at 150° is not altered below 600° ; between 500° and 
|pf * considerable evolution of free chlorine begins, Alwve G00° the 
loit of the reaction increases regularly, until at 1200° 76% of the 
»j!um chloride is decomposed, or, if the heating at tliat tem[>orature 
be (SMlonged, complete decomposition may occur. At tho same time 
, lour of boric acid takes place which may reach 10%. The evolution 
of chlorine is less when the reaction is conducted in an atmosphere of 
titrOj.'Cn, but it is not abolished. Three possible causes of the evolu- 
lion of chlorine are suggested ; (1) oxidation of tho hydrogen chloride 
.(truurcl by catalytic action of the solids prosoiit, as in Deacon’s 
(iTOrtss); (2) the presence of boric anhydride: (3) dissociation of tho 
hydrogen chloride itself, which is found to begin at 800° under these 
riyernnental conditions. 

Tbs action of boric anhydride on sodium chloride is accompauied 
with A considerable evolution of chluriue, which increases with the 


tempenslure. The reaction seems to begin at 500° (5% of sodium 
ihloride decomposed after four hours). In this ca.se nlso the docom- 
paition of sodium chloride is less in an atmosphere of nitrogen. It 
if suggested that the reaction in the presence of air may follow the 
ojuaiioo : 2BjO, + 2NaCl + O = NajU,0; + Clj. 

The velocity of reaction between boric acid and sodium sulphate is 
much less than in the case of sodium chloride ; after four hours at 
L'Od’ only 69% of the sulphate is decomposed. The reaction begins 
At Mil®, that is, above the probable temperature at which pyroboric 
Add i.« converted into, the anhydride. In agreement' with this, it is 
fuund that the reaction proceeds at about the same rate when boric 
Anhydride is taken instead of boric acid. The sulphuric acid is almost 
ootirely decomposed at the temperature of the experiments, yielding 
sulphur dioxide. K. V. S. 


Melting Temperatures of Sodium and Lithium Meta- 
•ilicatee. F. M, Jaeger {J. Waahinglon Acad. Sci., 1911, 1, 
19—52). — Pure lithium metasilicate, prepared by repeatedly fusing 
vm. I’ ii ca 
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■»Dd (rrindiDg a mixtnr# of litlnQto carbonato and qnarti in ih, 
proportions cryrtallwa rapidly aa glwtwnng *iU> li"’ 

Ita melting point, determined with the rtantord thenno*|, 5 ,,^j j 
Day and Soeman (tbU rol., ii, 496), it »har|dy deBned m s-y ,, 
that affording a initable point {between copper, 1200 ’, »i,l 
1391°) for calibration parpoaea. Owing to nnder-coolioj 
extent of 100 °) the »olidific»tion temperature ia v^ble. 

The aolidiBcation temperature of eolinm met^lusate ha( be-n 
by preriou* obeervent at rarions pointa ranging between iiy,-. ^ 
1056°. A nearly pure aample wae found to melt at IO-m 
the temperature of aolidification waa diaturbed by under<:o<ili,,E. 

L J S. 


Lithium Silicates. II. K. Biaxe and K. Endell tSpr,c»^ 
1911 44 , 97 — 99 ). — A continuation of previous work (>hi, t,/ 
ii, 490) on the physical and chemical proportie.s of fu,«i| 
silicates containing varying proportions of silii^ The rwah.,n, 
tabulated and exhibited in curves, whilst microphotograph* iliu..n> 
the structure of the cooled substances. K, M. i! 5 i 


The Binary Systems of Magnesium and Calcium Chlonda 
■with the Chlorides of Potassium. Sodium, Silve', 

Copper Zinc, Tin, and Cadmium. Otto Menoe (ZtMi. ■. 
Chtm., 1911, 72, 162— 218).— In the thermal analysis of luixtarr, i 
chlorides, it ia necessary to use equal volumes of each mi.xuirr, i* « 
account of the low thermal conductivity an alteration of voliiiof ,!>, 
not cause a proportional change in the arrest time. A volum* 

2’5 c c ia used, enclosed in a tube of Jena glass. Mixture.* fr>ii(a::..c; 
magnesium chloride undergo partial decomposition, so that ij, 
solidified ma.<« must be di.asolved in water and the n-i*n!*i 
magnesium oxide estimated. 

Magnesium and calcium chlorides form a entectiferoiis seiiw, wi s 
the 7utectic point at 621° and 42-8% CaCl,, SoU solutwa* .a 
probably formed at the calcium end of the aeries. The frrenns 
curve of mixtures of magne-sium and potassium chlorides h,* 
maxima at 485° and 437°, corresponding with the com[.r..ir.i. 
KCLMgCI, and 2 KCl,MgCtj. This is confirmed micros. opieally. , « 
curve for mixtures of magnesium and sodium chlorides has a ttiitr: ,* 
point at 65% NaCl and 430°, and two breaks, indicating a con.r<.uM 
NaCLMgCL, and another of uncertain composition. M-spn.- -n 
chloride forms siuiplo eutectiferous series with silver, esd, euir -- 
zinc, and stannous chlorides, the eutectio points, especially in tl.e a- 
two cases, being very close to the end of the diagram 
with the added chloride. Magnesium and cadmium chlonde* m 
isomorphous, and give a continuous freezing-point curve 

Calcium and potassium chlorides give » ’ ,,.4 

single conspicuous maximum, corresponding w>th the ce i _ 
KCl,C»Clj, m. p. 754°. The calcium-sodium f ^ 
break at 600°, corresponding with the compound 4 NaCl,Ca(. I.. ^ 

mixtures of calcium chloride with silver, lead 
stannous chlorides closely resemble in their behaviour t 
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—jrteottffl dJ(wid«- Ckldam And eftdmium chlorides form a 
0^ •olM aolutioos, the freezicg-foint curve showing 
**• iBBin. altboogl* the two salte are not isomorphous. 

»*^^pVi*nn of U» binary mixtures of the metals with those 
j. c^ttrTvsponding chlorides shows that when two metals of the 
** — (T^m ined form intermetallio compounds, their chlorides do not 
wlulsl metals which do not combine yield chloriiles which 
;:ifc;ble salts. C.H.D. 


■nie System Water-Oaloium Chloride-Calcium Hydroxide 
Passs A. H. ScuBEixEusKEas and Tii. Kiueb {fihtm. 
rwiW^' 191 1. ®' — 688).— In this application of S.-hreineinakers’ 

•Lnhi* method, two new oxychlorides of calcium. CaO.t'aCI,, 211,0 
2 4Ca0,CaCl„14H,0, have been isolated. A. J. W. 


Solubility of Zinc Oxide in Fused Lead Silicate and 
A. D. Holdceoft (7Von#. Any. tVumtc .Soc., 1909—1910, 
j jy_40). — An account of experiments in which varying quantities 
rf line oxide were fused with lead silicate (litharge 78'8 parts, flint 
apo parts) at 860“’ and 1000°, and the amount of line present in the 
litsions fubsequently estimated ; the lead silicate was also replaced 
br lead borate. The results indicated that at the lower tcmpei-ature 
;LlU parts of rino oxide dissolved in 100 parts of lead silicate, and 
ji,l_60 parte of xioo oxide in 100 pans of lead borate, whilst at 
1000^ the solubilities were 13 — H and 60 — 70 respectively. 

K. .U. G. M. 


Potaeeium Ammonoplumbite. Edward C. Franklin (J, 
phyiiatl CKsm., 1911, 16, 509 — 520. Compare Abstr., 1905, ii, 
5J1).— Lead imide (PbNH), prepared by the action of potassamide on 
ImJ iodide in liquid ammonia, is soluble in excess of potassamide. 
Frem the solution, potassium ammonoplumUlt with ammonia of 
rnstallisstioD was obtained. The eub.sianco, recrystallised from 
bijuid ammonia in absence of air, forms large, colourless crystals, with 
lli composition PbNK,2JNH,. On drying at 20°, efllorescence takes 
pUce, and the composition becomes PbNK,2NlJ,. At U)0° the 
immosia is further reduced, and .a chocolate-brown substance of 
lormula PbI<K,NH, remains. Above 100° no further loss of 
uanionia occurs, but at 140 — 145° the salt explodes. 

Tbe formula of the brown substance may bo written NHj'Pb'NHK 
ar PbSH'KNH, or HPb(lNH)'NHK. It is reconverted into the 
mluarless variety on addition of ammonia. Potassium ammono- 
plambite is discoloured by traces of air, and when exposed to the 
itmosphere or to water or dilute acids, explodes with violence. 
It is considered to be the ammonia analogue of potassium plumbite, 
Uthough it has not been obtained free from the last molecule of 
unmonia of crystallisation. R. J. C. 

Le»d Silicates. Paul Wkillkb {Cliem. Zeit., 1911, 36, 
1063—1065. Compare Hilpert and Nacken, Abstr., 1910, ii, 955). — 
The thermal analysis of mixtures of lead oxide and silica shows that 

66—2 
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the metAsilicAte, PbSiO^ u itoWe, but ui orUnwlu^ i, ^ , 

All miiture* contoining more thAD 8% ot nlW A y»M i 
cooling which ii pArtly gl»«»y pMtly ayAWline, whiUt 
conUining from 13 to 32-6% 8iO, form hocM^^neou* 
rspidly cooled. Mixtare* rtill richer in uliea >gmin chow a uUf ' 
to cryctalliM, the gl»** being deritrified in 
The density curre ehowe A chAnge of direction At the 
of the metAAilicate, this compoond being formed with eifun,; ^ 
the further inclinAtion of the curre points to the existenfe i,f » 
acid silicate. The refractive index curve of the gWy 
shows A change of direction at the composition of the metaiilic,-.., 
The temperature at which reduction by hydrogen ui^, 
is determined by observing the change of colour through a wikI 
A vertical electric resistance furnace. This temperature 
constant at 240° in mixtures containing free lead oxide, b.jt r.-il, 
to 286° at the composition of the metaailicate, and again 
constant. i'. H. i) 


CrystAllogrftpbio Obeervations on Cerinm Sulphate Tstra 
hydrate. Aristide Kosati (d«i R. Aecad. Untti, 1911, [v], ao 
149_150).— Already quoted in a paper by Cingolani (Abstr , It"!-, « 
385). V, 


Preparation of a Oompound Containing Aluminium, Banc 
Acid, and Active Oxygen. CnEMiscHE Pabrik Coswju .iMut, 
(D.K.-P. 235050).— Compounds of aluminium and boric acid l.,i( 
previously been prepared. The comjvoiirtd, AlgKsjBjOy.hHd), toijun.' 

ipg 7 9»^ of active oxygen, was obtained by slowly treating a codAi 

solution of sodium atuminate (6 6 parts) with boric acid (5 sri 
30 parts of a 10% solution of hydrogen peroxide; it forms a coiouiir-t 
powder, sparingly soluble in water, and gradually hydrolysed ih'T- y. 
whilst it combines the disinfectant properties of both boric acid «i,i 
hydrogen peroxide. *'■ 


Thermal Analysis of Binary Mixtures of the Chlorides of 
Bivedent Metals. Carco Sasdonnini and 0. Scarpa {Atli It . Aa-ri. 
Lincti, 1911, [v , 20. ii, 61—68. Compare this vol., ii, 800, H.:’ 
and Plato, Abstr,, 1903, ii, 588).— The paper deals with the theni.u 
analysis of the systems SnClj-PbClj, MnClj-CdClj, SnClj-lMi 
MnCL-SnClj, and MnCl,-PbClj. -a,. 

The melting point of cadmium chloride is 5ti8° (Ruff and ino 
gave 598°) ; that of lead chloride is 495°, and that of mangac« 
dichloride is 650°. Anhydrous manganese dichloride was prepind 
heating the hydrated chloride in a current of diy hydrogen rhU rwc 
when heated in air it evolves chlorine, but in nitrogen it men.- 

unchanged. . , , , • .r. 

Stannous chloride and lead chloride give mixed crystols in 
proportions, as also do cadmium chloride and manganous chloride. 

The other pairs give simple eutectics; that of the 
8n01,-CdCl, lies at 233° (90 mols. % of stannous chloride) ; tliai 
the system SnClj-MnCl, is situated also at 233° (93 moB- 
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jhloride) ; Uukt of the system PbClj-MnC], lies 
leed dUoride). 


at 408® (70 
H. V. S. 


aod Tbeo. Veit [with K. Feteek] (Her., 1911, 44, 
Ck>mpare Abstr., 1909, ii, 541) — iumuiiiJe, 
'n» obtained by the interaction of manganesa thermite and 
It forms octahedral and eight -sided columnar crystals, 
are strongly magnetic ; it is very sensiliva towards acids, with 
of concentrated hydrochloric aciil, which reacts very 
*?«1» st'd •“*>’ *’® purification. The same coiii|x)iind was 

’ua obtained," but with difficulty, by the direct fusion of the 
*^,oi.ents in an atmosphere of hydrogen. 

” J/isy'r*'" tdenii*, MnSe, was formed by heating manganese and 

hinuitn an evacuated bomb tube. It is cry-stalliiio in structure, 
Vfiltlv magnetic, and readily decom()osod by water and mineral aeida, 
fevlrv'gen selenide being evolved. The lelluriile, .MnTe, was prepared 
1 ,’ a .iuiilar way, and has similar properties ; it is crystalline, and has 
1 .ibeiy lustre. 

j/,,Nyun<« eilieide, MujSi, was obtained from manganese thermite 
,ttJ dlicou as a crystalline, greyish-black powder, which is rohitivoly 
,ub:s towanls acids, and has hardly any magnetic projierties. The 
nliiiJ*! Mufi, was also prepared by thoalumiuo iliermic method ; it is 
sraklv magnetic, the magnetic properties becoming more pronounced 
,,n hraliog. 'f'lie mineral alabandin behaves siuiiUrly. It hag 
'll - 3 9. 

Jfi/ny(iiM»s arsenide, was obtained by beating manganose and 
MMiiic together. The resulting regulus was freed from manganese 
vji.li dilute hydrochloric acid, and from excess of arsenic by heating 
in chlorine or bromine. A black, cry.stalline pow der was left, which, 
en analysis, gave'figures approximating to those calculated fur MnAs. 
It »as not pure, however, and on further he.ating in an eloctric oven, 
irv.'iiic was lost and the lompound Mii,As foiuied (compare Hilport 
and Dieckinann, following absti'act). It i.s distinctly magnetic, in 
«,iitrs,iistinction to the arsenide 6rst formed. 

.Manganese carbide cannot be prepared by the alumino-tbermic 
method. The compound, MujC, obtained in the electric furnace is 
laagnetic. 

The compounds of manganese with tervalent elements are the most 
I'.rocgly magnetic. T. S. P. 


frerro-magnetio Compounds of Manganese. Enaas 


Arsenides. 1. Iron and Manganese Arsenides. SiEarniED 
llitrEBT and TheoDok Dikckmann (ISer., I'Jll, 44, 2378 — 2385). — 
The authors find that the best method for preparing pure arsenides of 
tbe metals is to heat them at a high temperature with the vapour of 
arsenic under pressure. The finely-powdered metal and the arsenic 
at» sealed up in an evacuated bomb-tube of Jena glass, and heated for 
several hours at 700 — 750°, a temperature much higher than the 
baling point of arsenic. After cooling, the almost chemically pure 
xrsenide can be mechanically separated from the arsenic which has 
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condenied on the mile of the tube, end 1* then tendilj 
farther treatment. 

Iron ereenide, FeAe„ alter porifioation treatment witi, *u 
hydrochloric acid, wae obtained aa a eilrer-grey powder, 
probably microcryetalline. It U stable tomr^ dilute' “ 
centrated hydrochloric acid. Tbe melting point, as determi^tii^ 
beating in a sealed quartz tube, lies between 980“ and 104'/'; 1 ),- 
When heated at 680“ in a current of hydrogen, the arsenide 
obtained aa a silrer-white, crystalline powder. It is simitj, ■* 
chemical properties to the diarsenide, and has m. p. 1 020 “ and Da 7 iy 
Both these arsenides are completely non magnetic. 

Manganese arsenide, ilnAs, could only be obtained in the 
condition when manganese prepared from the amalgam wi, 
Alumino-thermic manganese did not give satisfactory results 
Wedekind, Abstr., 1907, ii, 353). It is a greyish-black [*,» „ 
showing, apparently, no crystalline structure, D = 6 - 2 ; in iu 
properties it is similar to the iron arsenides. When hHUe,i la » 
current of hydrogen, arsenic is gradually volatilisaJ, but no 
compound is formed. It is strongly magnetic, but loses its nisg;,f{,( 
properties when heated at 40 — 50“, the effect being a rcvtrufc* 
one. 

No evidence has been found for the existence of a compound llti..li 
(compare W'edekind, loc. cil). 

Phosphides may be prepared in a similar manner to the arsei/Je,^ 
and are to be reported on later. T. .S, P. 

The Internsil Structure of Martensite and Pearlite. M 
OKVorr (MeUiUvrgie, 1911,8,539 — 541). — The method of eiamiDiti,- 
serial sections of steel (this vob, ii, 495) has been further aiiplusi 
tbe thickness of the layer removed at each grinding being iiui 
0 001 mm. The arrangement of ferrite and martensite in a UrtI 
containing 0 7% C, quenched from 750°, closely resembles that 0 ! 
ferrite and pearlite. hlartensite, examined in a steel conuitiicj 
0'6% C, quenched from 1000°, proves to be composed of plane lamtii*, 
0'003 — 0'007 mm. broad, and only 0001 mm. thick, Pearlits, 
examined in annealed steel, proves to be composed of curved, piralirl 
lamellte, about O'OOl mm, thick and of ten or twelve times that 
breadth. C- P- 9- 

Formation of Iron Carbonyl. A. STorrEi. {Chem. JleeHM, 
1911, 8 , 722 — 734). — An investigation of the conditions governine 
the formation of iron pentacarbonyl. Up to 60°, the inBuence 0 , 
temperature on the reaction is slight, but just below 80°, adsorption v 
the reaction product by the iron at first retards the formation oi tU 
carbonyl, and finally inhibits it. Above 80° dissociation stops t e 
action, so that large quantities in tbe state of vapour cannot 

formed. . . t w 

The presence of ammonia accelerates the combination of car 0 
monoxide and iron : that of hydrogen sulphide exerts no influence 

A. J. u . 
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, }>«K»jd(M. Coi, TtraufBT w 

JJii— 35#0 ).— ISImHJ ^ ^ (^tr icin 

iMirf witi snJpliiuie ieM*”***''"®” nicij 

u obtaifed^l* 'i! 

MH MWat. The»» «»ction« <*'™lori«es wr^n!!! 

(wmpar* T*iut*r, Ab«tr 1909 - of ^ 

,fm m tfMaf, unM it, ■tSl), ,vj,; , . ' "iBrogen 

uaotuiB dJtaide or with chromi™ be detecu!,l 

tie opinioo thtt the libemtinn f**^'*^) *'''* ***'“•' T)>« with 

S .«A The decolor^titrof tto ' 

lie tokwir beine muhed k„ ,l "® ^ salphuno 

rieformetiotTof “ 

, «/etlo« of hydtoc^ict^f7,f « '‘a--kel . 

u Mfwed (eomjwre T^wtar /», P''"'*n<'e of ; ‘ ““ 

oi=W Wa. Wee^t’t iTb^- 

cariel hj^lronde, or »dv ni„o i * . “ '■"I’Peri..,! i .7 

^.Ide. «alt. may 'C, Z 

Tliere U thus no reason for nl • '** ^ **““ 

“wng the peroiides and P““"« “''‘t®! Perot, M.> ; 
fit Tanatar', view, on the ™°''®‘'> the above risi,i, cUbs 

^i^tn and Meneghini 7,,:'^ 

’ not affected by 

T. S. p. ^ 

Nickel Peroxide •* 

<'*«t Tcmti,! and W ^shftviour in Salt m 

-’l9-2d;’. Compare nrerit «noro rl^ ^Ofmation, 

«'h'»ithva™3„7/“^'“* ahMraetiJT P- ‘"^'''•, luil, 72. 
f*n>‘i>ie. The prodltrof tf^' ““ly prS^ "f 
pefende ia not 7 ^ *®'‘®n of col, I ' ® P'tates of nickel 

•«t«te of tervai;n“m“^r® ^ 1 ^ 9 ?;''*. 

<• fcijown by ultrsmi« ' .soJufi I, 333), an 

t«y Btable Mlloidal BolS'"’ f'“?“‘'«»««n. Ph„,lo 

■«<l. on the otber ‘his k,„d /”"»Phoric acid form, 

I'hwpboru, analogue of'cw* ^ ®"'“ti<>"™whi^‘’ phosphoric 

iSIn, II, 498), Be06dict^7^,\'‘c‘' (Sfhmidhn ind 7 ‘<t« 

"'Otaining Chtro'e acid j “'ehehc sulphate !« “■ ‘7®*®'“'. Abstr.. 

t® ^rmanganic acid by tt nTr^ ”a“ganet^ L"h 
'’tnaigly cooled almh i Peroxide. ^ ' ’ ®‘‘ '® o*>dised 

peroxide dart “'“holm solutions nf j 

“e eiectrolyris t ““ -“f’ «®hel 

eWtrodes, dark'^red rolutions 

properties, and con^i„'°'"‘‘®n8 are obtained „i P'eP'nnm 

wbonate solut^n!^ ®uhoxide, N, o Ti ^®''® neducine 

peroxide. AUattemnt * *°‘"t>OQ which contai “ ,P^"' “®'ng » 

■“■*“■'• ' “ .t'aSr £ 

c.a.’D. 
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Ursniom HexAfliiorid*. Om Eotf »sd Ainu) Hnssh, 
(ZeiUch. anerg. Cktm., 1911, *72, 63 — 84),— Urwaam 
hATB not been prepend pneionety. The bexaflnoride lu« 
prepend in three w*y*. Flnorine reeete with unniuDB peiiu«t,W 
et -40“ According to the eqoetioo ; 3UC1, + 5F, = UF, 4 . I'p 
The two fluoridee an eeperated by diatillation. The cout,^ ,j y 
reaction eoggeet* that arenmnt peotachloride it really a doatu 
pound, UCl^.UCIj. The pentachloride alto reacta with !>v.!r 2 
fluoride, forming a compound UF|,*HF, which breaks up on 
into VFf and UFj. The difficulty of sepantion of the 
hexafluoride from hydrogen fluoride makes this metho I a le,, 
one. Uranium carbide, UC,, prepared at 2450“ from uratiiuin iini;r 
and carbon, yields only the tetrafluoride with pun fluorine, h jt ^ 
presence of chlorine at - 70“ it yields the hexafluoride. 

Uranium htxajluoridt, UF,, has the vapour density 11-7 (ralf j > j,. 
at 448“ in a platinum vosaal. The vapour pressure detnTtunoi bt 
limith and Menzies' method (Abstr., 1910, ii, 1037) has a!-„ 
determined at various temperatures, using 0‘1 gram subsUuic t ,r ,,,^.4 
determination. The boiling point is 56-2“, and the caleul itid 
latent heat of evaporation between 42“ and 57“ is 29 4 cal. per "na 
or 10,360 cal. per gram raolecnle. The compound forms glisichtf 
colourless or pale yellow, monoclinic crystals, m. p. 69 2 ^ (coir ,,; 
which temperature it has a vapour pressure cf two atmospheres. P, 
has D®' 4-68 

Uranium hexafluoride is highly reactive, att^king glass it tnow, j 
water are present, and reacting vigorously with water, alcohol, e;lKf 
or benzene, depositing carbon in the last case. It reacts more slovlr 
with carbon disulphide, paraffin, chloroform, and nitrobenteue, Tu 
best solvent is totracbloroethane. It also reacts with nitric oxde, 
ammonia, and arsenic trichloride. It is reduced by mast tu)n itii‘!>i! 
and metals, except gold and platinum. Sulphur forms US., and 
together with a gas condensing at - 40“ and freezing at - wid.ti 
appears to be a new sulphur fluoride. C. H. 1 ). 


Vanadium Bromides. OttoBusi' and Hebbabt Lickfett ilkr. 
1911, 44, 2534— 2538).— The methods of preparation of the followiuz 
compounds are based on those worked out for the vanadium chloiidc- 
(this vol., ii, 291). 

If bromine vapour or, better still, a mixture of bromine aed 
sulphur bromide vapour is passed over a mixture of vanadicni 
pentoxide and sulphur at a red heat, the distillate does not con^i?t oi 
vanadyl tribromide, VOBr^ (compare the corresponding chlorine core- 
pounds, loc. eti.), but of a product which, on being heated in a 
vacuum at 240“, leaves a residue of pure vanadyl dibromide, A Ollr,, 
sulphur bromide and bromine distilling away. If the temperature oi 
the residue is raised to 360“, the vanadyl dibromide partly subhmei 
ahd partly^tecomposes with evolution of bromine, leaving a riclet 
residue consisting of the hitherto unknown vanadyl hromUU, 

If this compound is further healed in a vacuum to 480°, vsnsdimo 
tiibromide distils away, leaving a residue of vanadium trioiidc. 
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tribto»Mt i# rwwJily obtained by the action of bromine 
*****(ai tanadin® carbide, V^C,, at a dark red heat. 

of the methods of preparation of the above compounds 

ifowids, VOBr, crystallises in violet oitahedra, and has 
u»rSj^ It is only very slightly soluble in water, acetic 
^^e^'ethyl aceUte, and acetone. T. S. P. 

p^sadiuio Fluorides. Otto Huff ami IIehhkht I.ickfktt 
J 9n,44i 2539 — 2549). — liy the aotiuu ol lliiorine on vauadium 
vwuidiunt chlorides, mixtures of vanadiutn tlitorides were 
f wliich could not be separated readily, t^ati^^■^lcttlry methods 
pfjparation of the various tloorides by the action of anhydrous 
^Jro^n iuoride on the anhydrou.s chloiidis and bromides have, 

h«*o . . 

When anhydrous hydrogen fluoride is {>a^^ed over liiated vanadimn 
fhlori'le, »' brown intermediate product is formed at 120— l:iO“. 
[l 3l0“ the brown powder change to a green m e. which still contains 
islmne unless the passage of hydrogen fluoride is continued for six to 
Uhl hours and the temperature raised to a dai k i ed heat, I'umidtutrt 
Lifeere/s, VK,, is then left as a grcenisli-y. lU.w (.owder, which is 
fiiwt insoluble in water and the usual oigimic solvents. The 
fediitig point lies above 800“ and it sublimes at a bright red heat ; 
Ji’3a6i!8. 

Mrajluoride, VF^, is produced hy the action of anhydrous 
IvJrogen fluoride on vanadium lotraeliloride, iho roaclion being 
at -28“ and the temperature allowed to rise to 0“ in the 
tcaiseof two hours. It is a brownish-yellow, loose powder, which is 
r»ry livgroscopic, deliquescing in the air to a blue liquid ; readily 
s.loble in water (blue solution) and acetouo (green solution) ; it lias 
li-t 2'9'49. Above 325“, it decomposes into vaiiadiniu peutafluorido 
isikI vsnadiiim trifluoride. 

VamJi/t difiuoride, VOFj, 'S prepared by heating vanadyl dibromido 
as a current of anhydrous hydrogen fluoride, first at 150 — 200“ and 
then at 600 — 700“ for six hours. It i.s yellow in colour, slightly 
wiiable in acetone, but insoluble in other solvents ; U"* O'OOOti. 

Vanadyl triJluoHde, VOFj, is prepared from vnnudyl trichloride 
in a similar manner to that described fur the jireparatioii of 
vinalium tetrafliioride ; it may also bo obtained by heating vanadium 
tnflnoiide to a red heat in a current of oxygen, it forms yellowish- 
atiite crusts, and is very hygroscopic, deliquescing in tho air to a 
brosnish-yellow solution. At 132“, when heated in glass tubes, it 
dfcomposo, red vanadium pentoxide being ilcjiosited ; it then melts 
at about 3 (p 0“ and boils at 180°. In a current ol oxygen, it sublimes 
atlSiP. It has 2-4591. 

FaWium pentajlvoride, VF.,, is obtained as a pure white sublimate 
when the tetrafluoride is heated in a current of nitrogen, the temperature 
being gradually raised from 300“ to 650“, and tho latter temperature 
maintained for two and a-half hour.®. At tho ordinary temperature. 
It poasesses an appreciable vapour pres.sure, and in moi.st air becomes 
ydlow, owing to the formation of oxyfluorides. It is readily soluble 
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in water, aicolwl, chloroform, Motenc^ and light petroWnm v, 
heated in aealed ghu* tobw it doM not molt, oyen above 
readily atteeka the walk of the tobe. It ku i * 
b. p. lll‘2“/758 mm. It k the only ▼anadinm compoasd ' ^ 

fire halogen atoma are bound to one vanadium atom. 

Special metfaoda were devised for the estimation of the v 
and fluorine in the above compoaoda. 'j, 

The Action of Calcium Fluoride on Venadiom p,?],* 

WitEKLU Prandtl and HeuiAtiN Manz {Btr., 1911, 44 ^ 

— When a mixture of vanadium pentoxide and calcium fimjr " *' 
heated to a red heat in an open platinum crucible, some “ 
vanadium is volatilised, the amount depending on ti,.. ' ** 
CaF, ; VjOj. When the ratio is 1 : 1 , the loss is from 1 iy tei; * 
it increases to 30% with the ratio 5:1. If the crucible is 
with a lid, or with another crucible, which is kept cool durii 'if 
heating, the latter is afterwards found to be coated with " 
needle-shaped crystals qf vanadium pentoxide, which ace d,^ 
brownish-red when hot, and yellow when cold. Their forma:' * 
probably due to the volatilisation of a volatile vanadium lluoiij, * 
oxyfluoride, which is decomposed by the oxygen and wati r va,w. jt J 
the air. This is made probable by the fact that when ilm re-m; . 
mixture is heated in a platinum tube in a current of niirurti, a' 
almost colourkss, deliquescent sublimate is obtsimd. Ai>alv,ei ,i 
the sublimate did not lead to any satisfactory conclusions ; it roniai.^ 
quadrivalent vanadium. When the mixture is heated in a glas< ta * 
the latter is strongly attacked, silicon tetrafluoride being formnl 

T. a p. 


Tantalum, Tungsten, and Hydrogen. Anotr SjEvrars st-i 
E. Beronkr {Btr., 1911, 44, 2394— 9402).— Using the m.iu 
previously described {Abstr., 1910, ii, 410, 851), the suliil.ihsr ,f 
hydrogen in tantalum at varying temperatures up to I33(J' lia^ tot 
measured. Under the same hydrogen pressure the solubility 
with rise in temperature, and at a given temperature (above 45‘i , 
is proportional to the square-root of the pressure. The sulutitit 
curve is very similar to that obtained with palladium and hyiir p-i. 
and quite different from the curves of copper, nickel, iron, lo.c:. 
and platinum. With palladium and tantalum, the absorption U c: 
exothermic procese, whereas with the other metals it i.s 
thermic. The order of solubility is much the same for tansalum ai! 
palladium. 

When heated iu hydrogen, tantalum wire undergoes a structure 
alteration, becoming brittle and crystalline (compare Pirani, Ab-u , 
1905, ii, 718), which properties it retains after the hydrogen has ha 
extracted by heating in a vacuum. 

Nitrogen reacts slowly with tantalum at temperatures above %v, 
forming a nitride. 

The solubility of hydrogen in tungsten is very small at temfvn 
tores up to 1500°, and the values obtained were not equibbiiss 
values. Nitrogen does not react with tungsten, even at 1500'. 

T. S. P- 



MINERALOaiCAL CHEMISTRY. 


ii. 991 


Minertlogiokl Chemistry. 


Tatw Association from the Point of View of 

Bole. Vicios M. Goldscumidt (ir«t(sWi. tinory. Chtm., 

.jj jl 3 332). — The phase rule may be applied to mineral 

‘ lio'na in the form: The maximum number of solid minerals 
co-eaist in a stable condition is equ.al to the numlier of 
dent componente containe.! iu them. The number can only 
'***^t^ed at certain deBnite temperatures or pie.ssmea, at a’bich 
^ ^^formationa occur. The rule is applied to a imiuber of miiioral 
including oasea in which the compouent.s may unite to 
or ternary compounds. An appliratinu to crystalline 
^r*hIet‘deB of the Christiania region, derived from cl.iysond limestone 
^ tact-metamorphosis, shows the usefulmss of the rule iu deter- 
which associations are possible, the couiponeiits in this case 
Iwac CaO, MgO, AljO,, and SiO,, whilst liftoen di.sliiict niinorals are 
^blc, four of which may co-exist. C. H. B. 

pfMTinth Oree. EcUAHD PriwoZSIK ((Merr. /.riUrh. litrg. 
jy^unwt rr *. 1910, 68, 713 — 716). — A bismuth ore for which the 
luoM (mpfsetile is proposed contains S ID IO ,,, lii 63 OD'^,, and 
L'o 18'8“-‘ with the empirical formula CujIti.jS, and D-- 6-223 ; it 
fwo» rhombic crystals, isomorphous with copixw glance, atid is 
(ouod at Freudenstadt, in the Black Forest, iu Norway, and at 
p.lfnactka in Hungary. . , . . 

H'itficdcntts haa the formula Bi,Cu,Sj, I' 6 006, and is ohUtned 
from Witlichen, in the Black Fore.«t. A third copper bismuth ore, 
‘OaAlBi.Sn was described by JIaderspach, but is not aulliiuently 
:b».Cl«riiRr. F. M. U. M. 


Hydrothermal Silicates. Emil Baub and F. Bkckb (/CtiiecK 
morf. Chem., 1911,72, 119 — 161). — For the preparation of aijneoifa 
lolations of silicatee at temperatures approaebing a rod heat, steel 
tvlindera may be employed without a platinum lining, as the steel is 
only slightly attacked. The cylinder, with walls 18 mm. thick and a 
capacity of 1 1 c.c., is closed by means of a steel screw, rendered tight 
by a soft copper ring. The cylinder is only one-third filled with 
liquid, and is heated vertically in an electric resistance furnace, 
liuh charge is exposed for 1 2 to 1 6 hours to a constant temperature 
of 35(P or 450”. 


The action of superheated alkaline solutions on crystalline quartz, 
alumioi, etc., is very slow, and it is necessary to use amorphous 
materials. A clear solution is not formed, but the amorphous m iss is 
coDTerted into microscopic crystals without external change of form. 
The products are identified microscopically. The following minerals 
hate been obtained, starting from silica, alumina, lime, and potassium 
or wdium hydroxide ; Quartz, opal, orthoclase, albite, oligoclase, 
potaaimn fanjasite, analcite, potassium nepheline hydrate, andalusite, 
pyrophyllite, muscovite, stilbite, gyrolite, and sodium and potassium 
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pcctolitA. Th« madIU At« tbovn gni^icAllr on n diagt^g, , 
from tfa« totmbednl reprnoentAtion of tho quAtcnurv .v”*****^ 
drawing two plane* through a point witisin Iho tetraWd ^ 
parallel with one face, and nniting tiie two triangle* obu'^j 
plane. 1 1 

The potatieinm faujaiite eoutaini much leolitie water r 
aluminium ailicatea are not obtained under the condirij.., , ^ 
experiment, however the compoeilion of the mixtures u.>el 
The mixtures richest in alkali always yield zeolite.!, t.u. j 
Mixturee containing lime always yield pectolite. L .it 
found under these conditions. Tridymite is also aWett * 'i 
modification of crystalline silica which occurs is always a ijii ,r.j 
andalusite obtained is |«Bsibly metastable, but transforB,,ii' 
sillimanite is not observed. Xt is probable that UietasuUe ' ' 
often present in zones of contact metamorphisiu. /. Il" j,* ' 

OompoeitioQ at Nephelite. Walduisb T. Simi,,, 
H'asAinjfon Acad. Hei., 1911, 1, 109 — 112).— In the tiicin.if j,i 
are tho well-known isomorphous molecules, NsAl.Si t) i.,; ^ ' 
Csj.AISiO, (anortliite), Na.klSiO, (carnegieite), and K.MShi i,, ' 
dine); and there is a parallel series of monoclinic feirpi, 
compounds also form an isomorplious series of hexagonal iiioiii;ii i .) 
namely: NaAlSiO^ (essential component of nepboliic; 
artificially) and KAlSiO, (kaliophiliio), to which may be a.ti.|i : 
analogy, Ca( 4 ISiO^lj and NaAlSijOj. The composition of v 
can be very simply explained by the isomorphous mixing o' i.-C 
molecules; thus the recent analyses of Foote and Bradley (ibi. v„: 
ii, 122) and of Morozewicz (.Abstr., 1908, ii, 201) corre.sjx!iiJ im 
closely with : 



Fook 



and 



Bradley. 

Morni«vricz. 

NsAlSiO, 

70*4% 

7f7% 

KAlSiO, 

19-0% 

197% 

NsAlSijO, 

10-6% 

s-e% 


L J. S 

Minerale and Bocks of the Composition Mg3iO,-C'aSi()g- F. s . . 
Bobebt B. Sosusn {J. Washington Acad. Sci., 1911, 1, 51— b>j I t- 
published analyses of pyroxenita rocks and pyroxene mineral, .i. 
calculated to molecular percentages of the metasilicales at.J 
ott a triangle with MgSiOj, CaSiO,, and FeSiO, at the three 
representing a three-coui|^ncnt. system. It is seen that the i . t 
analyses all lie in a limited “eutectic field,'' with tie 
pyroxenes on one side and the monoclinic pyroxenes on tlie .I'liir 
The relations are in harmony with the experimental data uf \\>xi 
and White {Abstr., 1909, ii, 247). 1. J. h 
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rations **** Eeeponae of Healthy Msn to Dyapnosio 
L Produced by Breathing a Confined Volume of 

Ho®®** (imer. J. rkysiot., lltll, 28, 369—390), — 
^^hwathi'iSt e confined volume (30 litres) of air, dyspiKei sets in, and 
P. (gg* attempt to secure incresseii ventilation of the lungs by 

tJie rate or depth (or both) of the respiratory efforts. As 
rite and depth vary inversely ; increase of rale ooenrreJ in five 
pf t*enty-fivonien. The employment of muscles of expiration 
* liber variable factor. The facta descrilwil harmonise with the 
**i,*^' that the chief stimulus is the tension of carbon tlioxiiie in the 
• u’ n u 


Osseous Metabolism in Anaphylactic Shock. Kkitz IjOenino 
I (rri tip. t'oA. I'harm., 1911, 68, 84 — 109). — In anaphylaxis, dis- 
latbances and lowering of heat-production ami oxidation processe.s are 
Jwjjs found. W. I). H. 


protein Cleavage Producta in Expired Air. Wolfqanq 
ft’eiciuauT (.4rcV llygitm, 1911, 74, 18,') — 193).- Tnlmrcle bacilli 
into the expired air ; it is therefore not improljahle that decorn- 
!t,.ition products of bacilli, mucus, etc., do so also. By breathing into 
iatilled water and evaporation of the water, a |>onderable residue is 
tl uineJ, which contains high molecular products of protein decom- 
Bisiiolved in normal salt solution, the biological test in mice 
II producing sensibilisulion is obtained. Negative liiidiugs in the 
rtBe direction by Inaba are criticised. W. U. H. 


The Oxygen-transport Capacity of Blood Warmed to 
Different Temperatures. Lko von Lif.eikkmaxn and Pkanz 
Wns.sEK {JJioc/iem. ZeUsch., 1911, 35, 303 — 307). — I’loin experiments 
ra the rate of production of the blue colour with gu liacum-turpentine 
muture, the conclusion was drawn th,at blood heated to different 
l< mis-ratures up to 60° is not appreciably alieied in respect to its 
rapai-iiy to act as trsueporter of oxygen. At 50’, however, there may 
i* some difference in respect to the ca|iacity of taking up oxygen 
fmm the air, owing to the formation of methaemoglobin. 

S. B. S. 


Chemical Studies in Blood Regeneration. Krnst Masiko 

i dnA. ear;i. Path. Pharm., 1911, 06, 71 — 83). — In aiucmic rabbits and 
S«5e, characteristic changes occur in the p'uosphorised constituents of 
tlis bl'X)d which are believed to be related to regeneration of that 

ii lid. In rabbit’s seriim, the phosphorus in the alcohol-ether extract 

IS increased, and the red corpuscles are richer in phosphatides then 
riormal. The nucleic acid in the red corpuscles is higher than normal 
in both anffimic rabbits and geese. Richness in nucleic acid and 
phosphatides is a mark of young corpuscles. W. D. H. 
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The Action of Oholin* on Kood-Pre»a». 2iin-A*i)te, 
and Fba»z MCuj* (Ztit$A. pkjfdeL 1911, 74, 233 !!^^ 
Mo»t oiwerrer* agree that the tyjaeal .action of tiudise h 
blood'preesure, except in atropinfeed aniniab Modrako*,’,:^ 
Popieleki alone find that it raise* arterial pieaaare, and 
reanite of other* to iuapuritie*. The present research give* t(j, 
of choline injections under ration* conditions of narcoeia, aj***" 
the outcome i* that the typical action of choline is to lower 
and that the presence of impurities will not account for thedi^^^ 
observed. Some of the authors’ preparation was sent to 
test the matter, and he n-porled that it produced a rife of 
pressure. Unfortunately for Popielski, the spramen sent iby mkjl 
was an impure specimen, which, according to him, should have br ja-j 
a fait of pressure. It did produce a fall of pressure in Berlin, any 
did the.pure specimens. \V, 0 . u 


Lactic Acid in Human Blood. H. Fbies (PtocAcFn. ZtiUch , li|! 
36, 3ti8— 385). — h. method is described in detail for estimating ^ 
acid in blood, of which the essential processes consist in precipiubt, 
the proteins by mercuric chloride iu acid solution, extracting 
protein-free solution with ether, converting the lactic aciJ 
extracted into a zinc salt, oxidising the latter with perm*cg»isin,_ 
and estimating the aldehyde thus formed by Ripper’s bisnlpm, 
method. As a result it was found that lactic acid often occmi ^ 
human blood, but the average amount is not increased in f,,„, 
and no conclusions can be drawn from the amount as to rlusp, 
in the general metabolic processes. Lactic acid is increased *!ut 
strenuous muscular work. Blood from the cadaver contains act, 
lactic acid than that obtained from the living subject ; the amouni a 
the latter increases if it be incubated at 40” for two hours. Tbers u 
no information available as to the origin of lactic acid in blood. 

s. a s 


The Pat of Dog’s Blood under Normal and VarioM 
Experimental Conditions (Digestion, Hunger, and Phoepborua 
Phloridsin and Chloroform Poisoning). Leone 1*stte 8 (.trrV uy 
Path.Pharm., 19 11, 66, 132— 143).— In normal dogs the light [x-troleii 
extract (Kumawaga-Suto’s method), which contains higher fsityiod, 
and cholesterol, varies between 0'3%and 0-43% of theblood, and is higter 
iu venous than in arterial blood. This is doubled during absorputo 
of food rich in fat, especially milk. It is also increased by pois-mcf 
with phloridziu aud with phosphorus, and slightly in the early sUgsi 
of inanition. Chloroform narcosis has practically no effect. 


The Distribution of Reducing Substances in the Blood of 
WcmmitU H. Ltttkens and J. Sandoren {Biodma. Znlsch., 19ii, 
36, 261-265. Compare Abstr., 19i0, ii, 785),— The blood-corpuscls 
of ail the mammals investigated contain more or less the same amouct 
of reducing substance, which is equivalent in reducing power to 
0-05— 0 08% dextrose, and varies slightly in the same speciea h “ 
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' fciW*** !<•>***•''> •* ^ raducing power remains intact after 
^ Hi* Hood-serum contain*, in the same animals, a 

which i« not doxtrosoy in amounts varying between 
|*Sf^ 0-0i5% of deit^ equivalent The dextrose itself, how- 
^nri« largely in the different animals, being 0 222% for rabbits, 
^^tfor guinee pig*» *nd 0‘291% for cats, whereas for man, pig, 
ud horse, it vmee between 0-063 and 0 095%. 1 1 is assumed 
ibe smaller animals the ratio of body surfiu-e to body weight 
j and therefore the combustion is more intense ; hence the 

* j unoaDt of dextrose in the blood stream. Tho authors reply to 
l^^riticism* of Micbaelis and Rona on their methods, giving certain 

facta in their support. S. b. S. 

jfegymatio Decompoeition of Hydrogen Peroxide. Ghorok 
■^fi^Zeittek. pkytM- Chtm., 1911, 74, 101 — -103. Compare Ahstr., 
riij, ii, 661)-— Stwhe (this vol., i, 759) state that the 
j^[v».iiion of hydrogen peroxide by the enzyme of blood is not in 
,Mrai a rrsctlon of the 6rst order, as found by Senter and by Euler, 
is* author pants out that the conclusions of Wacnlig and Steehe can 
»iir be regarded as valid when it is shown that the enzyme does not 
Itdergo oxidation during the reaction. 0. S. 

Pi^esage of the Internal Secretion of the Pancreas of the 
foBtue into the Blood of the Mother. A.nton J. Cahlson and 
.■«!) M. DrE-VNAK (dmsr. J. I'hytiol., 1911, 28, 391— 395).— If a dog 
ls(nre<i of its pancreas becomes pregnant, nr if a pregnant dog has 
'4 jHmrfaa removed, pancreatic diabetes is lessened or prevented, 
'iiw is due to the fatal pancreas, the secretion of which passes into 
he mother’s blood ; this effect is most noticeable in the second half of 
«.tatioo, when the foetal pancreas ia belter developed and the Islands 
f Laogerbans capable of playing their normal role. W. 1). H. 

Tho Preaence in the Blood of the Pancreatic Internal 
iccretion. Fred M. Dbennan (Avur. J. I'hysiol., 1911, 28, 
;sr,_4ii2).— Intravenous injections of fiesh defibiinatcd blood from a 
Kwmal dog into a dog deprived of its pancreas lowers the percentage of 
irjosry sugar for a period of less than twenty four hours. Control 
zpriinenta show this must be dtie to the presence of the pancreatic 
utcmal secretion in normal blood. This is an unstable substance, 
ad disappears when the blood is left a few hours. W. D. H. 

Changes in Blood and Bone Marro-nr Produced by Hesmor- 
hage and Blood-destruction. Cecil Price .Jones (J. Path. Bact., 
1*11,10,48 — 70). — After receiving 10 c.c. of a 1% solution of phenyl- 
ijdniitne, the regeneration of red corpuscles in ttie rabbit is arrested 
r masked for at leaat six days. No such delay occurs after hmmor- 
hige. The cause of the delay is probably a toxic action on the bone- 
narrow. The type of regeneration is different in the two cases ; the 

* j k'**'^** ** raised more by phenylhydruzine than by htemort hage, 
ind the Wood shows a higher grade of megalocytosis. W. D. U. 
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EEaemolysis by Ammonia. En. Stadub ud H 
(Biothem. Ziittch., 191 1, 36, 301—320).— By «i«ai» of dir*!,;, 
it i* shown that tb« Amount of AmmoniA fa^on up by blood^^!^ 
after wsibiog with SAlioe follows the laws of adsorption 
and in this way the conclusions of Gros are confira^, w},q 
the sAine result by the measarement of the amomit of hem, 4 jj:^ 
adsorption is much slower if the experiments be carried out m 
sucrose instead of sodium chloride solutions. This is not dm .j,**' 
difference in the amount of the ammonia taken up, which h, , 
in both cases. In the case of blood-corpuscles in sucrose sohi'i,,.. 
rate of bamolysis is not eoostant, but seta in rapidly after » . 
during which but little haemolysis takes place. In the ct-w of 
corpuscles in saline, the haemolysis is a regular process. It, the 
case, the formula which expresses the relationship between ti.„ 
centration of the ammonia and the time necessary f.jf 
hemolysis does not correspond with the laws of adsorptiot f-j, 
inhibitory influence of serum and peptone solutions on hs'm.jlv.i, 
be at least partly cxfilaincil by the diminished adsorption of inyu,,.^ 
When large amounts of hluod-corpuscles are employed, the ii . ru.^ 
amount of ammoni-i adsorbed is not pro(»rtional to the in,tno«j 
quantity of blood, but dimini.shes with increa-sing anmnnl.s , j 
Blood which has been in i»oltuiic sucrose solution for tsentyf,. 
hours is more rapidly hatmolysed (and adsorbs more Mmui.ni.t, mj 
fresh blood. H > 

Heemolysia by Acetic Acid. Ed. Stsdleb and II. Ktutsu 
(Biochsm. ZeittcA., 1911. 36, 3'.ll — 334). — The methixls of es|>.riic»-.'. 
and the results obtained were similar to those in the case of m, ir,. r 4 
(see foregoing abstract). In the case of acetic acid, the ir.i, it, 
influence of serum is very great, possibly owing to the coinhinui.ni .4 
the serum with the acid. ti. IS. S, 

Haemolytic Extracts of Organs. P. Sch.cfeb {BukIum. Z-iixi. 
1911, 35, 445 — 470). — It has been shown that if hieiiKilytii' snj 
solutions are heated with proteins, the biemolytic subst.anCB will i, 
carried down with the coJiguliim, which will then become h,i 
whilst the s\ipernatant fluid will become inactive. It In* !-t; 
suggested that the hiemolysins in the organs are soafw, and it i* i « 
found that they act like soaps in respect to the action of ph.'.-!r, 
Activated cobra venom acts also in the same way, although it 
be carried down so completely by the proteins, and the protein t i . 
combination is less st-ible. 

Experiments were also carried out with the hmmolysin obtained ty 
extracting the pancre.is with alcohol. No regular resui's vers 
obtained, as sometimes the extract from fresh tissues was in«:;n. 
and only became active after autolysis, whereas in other ca-'C* 
reverse was observed. Neither could any connexion be traced lieiwies 
the state of nutrition or the quality of the food (that is, wli6tlt.-r t.* 
diet had been mainly protein, carbohydrate, or fat) on the ha’m .ju, 
power of the alcoholic pancreas extract ; soap injected into the 1 •» 
stream of an auimal rapidly disappears, as the injection causes £»> 
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iftCfusW h»iiiolyUc powar of th* serum removed 

eftw ^ injection. S, b. S. 

, of ate Rwtotion of the Oolture Medium to the 
„"^on of H»moly«n. E E Atkin (J. 1911, 

^["7^201).— Brnsteri* differ greatly in their rsnge of growth in 
of veryiog reactions. Roughly, the optimum of growth 
the raactira is neutral to phenolphihalein ; but moat 
have some power of overcoming the inhibitory effect of 
^^hyaroDiio ; the capacity to overcome the eff« t of hydrochloric 
i, rarer. The production of hmmolysin by I'lirio natii la not 
^(«d to an optimum reaction, but is coextensive with its range of 
in media of varying reactions, but the maximum is reached 
CLf and lost sooner in alkaline as compared to acid ciilturos. 

W. D. H. 

I flje Alterations in Hesmolytic Immuue-subatance whioh 
^ur During Immunisation. Carl H. Bhownixc and G. Has- 
Witso* (J. IlygitM, 1911, 11, 208 — 219). -Uabbits were 
lt:«ted intraperitoneally with the red corpuscles of ox blood ; the 
^'nane-substance in the serum at au early stage is deiicient in the 
^vsr of causing absorption of complomeut ; in later slage.s this is not 
^c«e. W. D. H. 

i gffecte of Ultra-violet Raya on Serum. \V, M. Scott (/. Path. 

1911. 16, 148). — The exposure of anti toxic serum to ultra- 
titilat rays destroys the major part of the antitoxin, but leaves the 
sMjiliylaclic toxicity still appreciable. The procedure also renders 
tiK Mruni incoagulable by heat, and markedly increases the amount 
of protein precipitable by half saturation with nmmunium sulpimto. 

W. D. U. 


A Reversed Action of the Chorda Tympani on Salivary 
Secretion. Henry H. Dale and Patrick P. J,aidi,aw (J. Phyriol., 
191 !, 43, 196 — 198). — Several observers havo noted the reversal 
e( eifects of stimulation of nerves after certain drug-!. The present 
paper draws attention to the effect of cytisine, the alkaloid of 
Uburnum seeds, which has an action similar to that of nicotine in 
nrerting or lessening the usual action of stimulation of the chorda 
ivmpaiii nerve. W. D. H, 

Lecithin and Diastatic Action. Emile F. Tkkroinb (Biochem. 

1911, 36, 506). — In view of the recent investigations on this 
•ubject, the author reiterates his conclusions, namely: (1) Lecithin 
(i.s-s not increase the rate of hydrolysis of monobutyrin by pancreatic 
jaiee, and increases only to a slight extent in more concentrated 
Kilntion the rate of hydrolysis of oils. (2) It increases the lipolytic 
action of neither mucous membrane of stomach (in glycerol) nor 
ititeitinal lipiase. (3) It has no action on the rate of hydrolysis of 
•turch, the digestion of caseinogen or coagulated albumin, or the 
toagulation of milk by pancreatic juice. S. B. 8. 

'■"1* c. ii. 67 
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Physiology of Digwtioi]. III. TbsBeorettonofOastrii. , 
when the Chlorine Supply of U»e Body is Lessened 
RosesAKH (P/luger’t AreMv, 1911, 142, 30&— 334. ComtJ„ 

1907, ii, 708; 1910, ii, 1083). — ^Tbree experimente on dc»s 
the eecretioQ of gutric joico Tarin directly ae the cond’.* **** 
nutrition in the animal ; farther, the (apply of chlorine ii'*' 
important, not only on the amount of add in ,the juice, hist i 
secretion of the juice at all. The secretion commences s ^ 
giving chlorides. About 20% of the chlorine supply io the^' , ' 
available for gastric juice secretion. W y ■' 

The Preparation of Solntione of Rennet Poor in, or p 
from, Pepsin. Olof Hamkasstes ( Zeituh . pAytiol . Chtm., I'jij 
142 — 168). — A contribution to the vexed question of the ideoi’. 
non-identity of the gastric enzymes. The main result of the 
is that by precipitation of an acid infusion with caseiuogeo ■'* 
relation of the two enzymic actions is completely altered ; thei, z'* 
is much more diminished than the renr.etic. There can Iw co 
here of the harmful action of reagents on the enryuK... 
weakening of peptic activity cannot again be due to the apuj,. ** 
of Inhibitory suhstances, but is only explicable on the assumptiot, 
the filtrate is poor in pepsin. From this it follows that the ~tl 
enzymes are distinct, pepsin being precipitated with the csteinpiiei, - 
greater proportion than rennin. W, j). g ' 

The Specific Inhibition of Rennet, and DifTerencee betweea 
Rennets. Sven G. Hedin (ZeiUcA. j,hysiol. Chtm.. Ihii, 

242 — 2.'i2). — Jiy warming neutral iafusions of the gastric inm-!)';^ 
membrane of guinea-pig, calf, and pike with dilute ammonia n,) 
then neutralising, substances are formed which inhibit reiicej 
action. The inhibitory substances only inhibit the rennet ct tu 
animals used. The specific action of the inhibitory sub, stair* 
indicates that the enzymes they inhibit are specific also. W. ]J. || 

Digestive and Absorptive Defects. I. E. S. Ixi.snox, W, f . 
Daoakff, B. D. Stassoff, and O. J. Holubero (Ztitach. yhysiot. Vhn. 
1911, 74, 328 — 309). — After removal of the whole or part of tit 
stomach, various motor disturbances in the rest of the alimmutr 
canal are noted, which are described in detail. The disturhaures c; 
secretory activity vary in relation to the sort of food given, Amct; 
the points mentioned are: (1) that protein and not fat leave.> tir 
stomach first after partial removal, and (2) that the duodenum ecliri;,’- 
into a reservoir when the excision is complete. Beseetion ol ti> 
ileum leads to increased activity of the upper portion of the tulie bo’.i: 
as regards digestion and absorption, whereas resection of the jejunia 
produces a compensatory action in the large intestine. Obliteralion ■'/ 
the pancreatic vessels produces little or no effect on digestion, and tii' 
same is true for occlusion of the pancreatic ducts. Total removal ct 
the pancreas appears to evoke no compensatory activity. W. I). H. 
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of Kutrition with M&ise. III. Action of the 
Jaloe of the D<^ on Zeln and QUadin. Silvestbo 
[»], ao, ii, 36— 39. Compare 
191!^ ii> C25).— Zein and gliadin are digested by pancreatic 
the *«“« ’"‘7 “ *“'“*1 protein. The biuret reaction in the 
^^^pudiata iUge of the proceas sho»g the pre.ience of peptones, and 
f— ft tminn-acida. From comp.arative experiments m which the 
(ne atnino-acids formed were estimated by Sbreiiseu's method, it is 
^r« «i»* gli»^ “ readily digested tlian sein. It, V. S. 

ifbe OetecUon of Active Pepsin in the Intestinal Contents 
means of Blastin. Euii. AnDEKitALHEN and Orro Miter 
pdysiof> t^AsfW,, 1911, 74, 67 — 100). — l!y meins of adsorption 
,j!fc elastin, pepsin is always disooeerable in the sin ill inteslino in 
uinMUnt amounts. Peptic digestion is not confined to the stomach ; 

iBiiiiidual parts played by pepsin, trypsin, and erepsin in this 
jPrt of tke alimentary canal in protein dige.slioii have still to be 
rharsd up. It is perhaps their joint aeliuii ivbich leads to the rapid 
dnintegralion of proteins into their atnino-acids, Tim jiepsin is 
to doubt l*y elastin and connective tissues in the stomach, 

jnd tarried thus in an active condition into the intestine. 

W. 1). H. 

The Ose of Blastin for* the Detection of Proteolytic 
Kniymes. Emil ABDiRnALDEi and Kaiil Kibsewettkr (^sitscA. 
fifiiol. Chm., 1911, 74, 411 — 426). — Elastin aliKub.s enrymes, as 
CJniUter showed that fibrin does ; its special value is that it iisolf only 
rsfjf slowly undergoes any cleavage. Ity its use, the fidlowiiig facts 
were determined : (1) The fajces of ox, hor.se, dog, and man usually 
ronuin no digestive enzymes ; (2) peptolytic enzymes were detected by 
IM optical method and the biuret reaction in the following organs, or 
jaice* : horse liver, the juice from horse liver, tlie juice expressed 
Iron yeast, and horse's kidney. Some obsci valions on the couipara- 
hve digestibility of elastin, fresh egg-white, and boiled egg-white are 
prsD. The effects are not the same with the natural and artificial 
rutric juice. W. D. H. 

Chemistry of Digestion and Absorption in the Animal 
Body. XL. The Degree of Cleavage of Different Proteins 
Q the Alimentary Canal. E. S. Ixindon and A. tl. ItABiNownscii 
Zatteh. phytiol. CHetn,, 1911,74,305 — 308).— Gastric digestion has 
itily a limited power to cleave proteins into peptides ; this power 
ccresses in the intestine. The amount of cleivage varies with 
liilerent proteins, but there is no difference whether the proteins are 
•btsined from the eame species of animal or not. W. D. II. 

Chemistry of Digestion and Absorption in the Animal 
lody. XLI. Ths Digestion of a Mixed Diet in Dogs 
ad Men. E. 8. Ketm (ZsttecA. physiol. Chem., 1 91 1, 74, 312—317). 
-Ib dogs, absorption of the chyme is most active at early stages 
0 digestion, but it increases again a little at the end. Carbohydrates 

67—2 
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&re &b«orbed first, than nitroganoos (nbatancea, and (sU , 

In man soma few obeerrationa show tli»t abeorption ix simiUr >^‘1 
in the dog. 

A BaTarsible Phenomenon in the Action of Int^ 
Juice on the Prodnota of Cuein Digeatioo. is. s 
(Ziit$ch. phyiiol. Cktm., 1911, 74, 301— 30i)— The inlcsu^*! 
after feeding on casein it jelly-like ; on removal from the 
becomes fluid in a few days under antiseptic conditions. The v: ' 
is due to enzyme action, and it directly proportional in its 
the amount of intestinal juice ; it runs partial to the rate of fi ' ‘ 
tion of peptide.s, and is hastened by sodium carbonate. Its suSh. 
liquefaction is due, not to intestinal, but to other onzynf, 
phenomenon is similar to plastein reactions. \y ^ 

The Action of Intestinal Joice on the Digestive Prod'r- 
of Various Proteins. E. S. Losdok and S. K. Souistfrr iXn^* 
phyticl. Chem., 1911, 74, 309 — 310). — No single protein was fw,,T,' 
be entirely decomposed by intestinal juice into peptides ; theann ” . / 
cleavage was least for elastin; casein, gliadin, horse-flesh, pi-hii ,j j.j 
dug's plasma follow in the order named, \V, ;i 

The Specific Adaptation of. the Digestive Juices [7 
The Relative Amount of Enzymes in the Intestinal Cbyi, 
on Different Diets. E. S. Loxdo.v and R. S. Kkvm 
phyM. Chtm., 1911, 74, 325— 3f7).— No adaptation ot the ; 
enzymes to the amount of the kind ot food given was foiiml i.i (co.t . 
the intestine; indeed, lipase is in excess when pure pioitiu f..,i ". 
given- \V. l,i )| 

Breptaee of the Intestinal Juice. GiusEpfs Ama.vtca .isi 
R. Accad. Lincei, 1911, [v], 20, ii, 74 — 78). — The author hss t-I'c-c- 
mented with the secretion of isolated portions of the intc-lh.e .jf 
the dog produced with the aid of various mechanical ami (iuuim: 
stimuli. The juice is allowed to act on solutions of Witte's pept .i..> -i 
of Merck's casein, and the quantity of amino-acids formed is eshiiia'. i 
by Sorensen’s method. It appears that the secretion of tlio iuti-’iit 
proper does contain an ereptase. Differences can be observed latve--. 
the activity of the secretions obtained with different stimuli, Ira ne; 
are not very marked, and the juice collected under the artion oi . 
and tile same stioiuius may exhibit considerable variatiot. I i 
quantity of amino acids produced is greater from peptone tluii h 3 
casein in almost all cases. R. V. s 

The Levee of Digeetion and Absorption. X. The D:« 
appearance of a Solution of Dextrose from the Stomact 
E. S. Londos and W. F. DAofeFF (Zeitteh. phyiiol. Ckm., ihi 
74, 318 — 331),— The emptying from the stomach of a 5% whiims f 
dextrose follows the formula z = k JMj\l-Pp), where p is Mi- i ' 
and k is 10'35. The stomach empties in from thirty to sixty 

SV.D.ii 
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L*,w« of Mgootion and Absorption. XL Absorption 
. nltains »od Owbohydratoa. E. & Losoos ami O. E. Gabrilo- 
Chtm., 1911, 74. 322 — 324). — Tbe quantity of 
and protein abaorbrd i< directly, aud of water indirectly, 
to the square root of the quantity present, unless the 
is abnormally great. The quantity of intestinal juice 
i» aeoreted in dextrin-digestion varies directly with the 
nsroot of the subetance (Jf) dissolved ; .V = k JM ; i = 01 755. 

W. 1>. H. 


The Bleaching of Flour. .1. M. Hamill. Chemical Changes 
omduced in Floor by Bleaching. Gohdos \V. Moniku-Wiluars 
(/ 1911, 111 142—166, 167 — 187). — 'I'hose jvipers mo 

aiirirts of Local Government Board reports. 'I'lie first is mainly 
MKimicali the second deals at greater length wiili the chemical 
^crtt produced, and the effect of bleaching im the digestibility 
of jour and bread. The digestibility of hleached flour is reduced. 
Sshrary digestion was especially investigated. W. 1). H. 

Carbohydrate Metabolism and Glycoauria. Frkdkrick W. 
PiTt and WllxtAM Goddkn (J. Phytiol., 1911, 43, 199 — 208). — 
lutrose absorbed from the alimentary tract or intravenously injected 
in rabbits becomes fixed, and does not show itself either in blood or 
urine. This power of fixation is not unlimited, ami is less when tho 
sagir is injected rapidly, or when the amount of smiimn chloride in 
the blood is increased. The fixing capacity, it is sugi’eslod, is due to 
biuplasmic incorporation carried out by lymphocytes, leucocytes, and 
irrowitg bioplasm on other cells. W. D. H. 


Carbohydrate Metabolism. II. The Prevention and Inhibi- 
tion of Pancreatic Diabetes. Frank P. UNDUKiiitL and Morris S. 
Ki.«e{/. Kiol. Chtm., 1911, 10, 271 — 285. Compare this vol., ii, 910). 

Kemoval of the pancreas from a dog may be followed by glycoauria 
vitbin two hours. This is prevented by previous injections of hydrazine. 
The effect of a single hypodermic injection of 50 uig. of hydrazine 
sulphate per kilo, of body-weight may last two to four days. Tbe 
amount of blood sugar in animats so treated and depancreatisod is 
below tbe noroial, or is at any rate not increased, if tbo injection 
b made during the course of pancreatic diabetes, the excretion of sugar 
iu the urine is completely inhibited. After the administration of 
bydrazine, tbe presence of adrenaline in the adrenal bodies may still be 
demoDstraCed. In this respect bydrazine differs from phosphorus. 
The tentative hypothesis advanced can only be fully understood by 
the full presentment of it in tbe original paper ; tbe underlying 
assumption, however, is that there exists au inter-relation between the 
puDcreas, liver, and adrenals which normally keeps the amount of 
blood sugar constant. When the pancreas is removed, facilitation of 
rarbohydrate kataboUsm ia lost, and tbe opposing effect of tbe adrenals 
bas full sway. Hydrazine, like phosphorus, is considered to diminish 
adrenal activity. W. D. U. 
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Tb« Importonoe of Upoids in Natrititm. WaBttjro^ 
(ZeiUch. Biol., 1911, 67, 135 — 170). — mie* neriTid food ft*Uf 
lipoids by alcobol and etbor, th*y died in a few weeln. This i, 


important ni»t«.T 
are lipoids, and are contained in the milk plasma. Lecit),;^ 
cholesterol alone are not the materials in question. Boiitd 
snpporU life in mice as well as unboiled ; bnt food tree from * 
boiled milk, killed half the mice ns^ ; if nnboiled milk u 


instead, health remains perfect. 


D. !i. 


The Action of Some Non-protein Nitro^nous Compoacd. 
on Nitrogenoue Metabolism of the Carnivora with 
Reference to Ammonium Acetate. Ebkst Pescheck 
Arehiv, 1911, 142, 143 — 207). — If ammonium acetate is added 
food of dogs, even in comparative small amonnt and for a short ti". 
the nitrogen is utilised. If it is intravenously injected, it hi' 
strongly stimulating action, leading to noteworthy loss of 
from the body. Ammonium tartrate has a harmful eSrct 
nitrogenous metabolism. Asparagine caused nitrogen reteutioe. hu; 
in a second experiment on the same dog, this was not conhrmetl. 

'V. U H. 


The Value of Different Amlno-aoids in the Organism of 
the Dog under Different Circumstancee. Euii. ABtiSKiiAihis, 
Albebto Fueno, Erick Ooebel, and Paul Stbubel ( ZtiUch . 

Chem., 1911, 74, 481 — 504). — Knoop has shown that in the 
/3-benzylpyruvic acid is transformed into anilinobutyric acid. This 
up the possibility of the transformation of one amino-acid into anothtf. 
and thus the elucidation of many metabolic problems As t 
preliminary to further work on such lines, the effect on the urine ci{ 
fasting dogs was investigated ; the principal experiments recordai is 
the present paper deal with glutamic and aspartic acids, asparapae 
and histidine ; the.se were given alone or in conjunction with sucrwe 
or pyruvic acid. The results given in full tables are very incousian-. , 
sometimes even with the same substance there was a fall, sonietla.i» 
a rise, either in total nitrogen, ammonia-nitrogen, or amino acii 
nitrogen of tho urine. As a rule, there was no appreciable effect at 
all, and the changes where they do occur are very slight, 

W, D. li. 


Creatine and Creatinine. I. The Bfileof the Carbohydrates 
in Creatine-Creatinine Metabolism. Lafayette B. Me.suel ar i 
William C. Rose {J. Biol. Chtm ., 1911, 10, 213 — 264). — -A caiIx- 
liydrate diet, absolutely nitrogen- and fabfree, produces a marked reduc- 
tion in the elimination of total nitrogen and creatine in fasting rabtote 
If it is continued for two or three days, creatine disappears from the 
urine. Alcohol produces no decrease ; a pure fat diet produces do 
decrease ; and a diet of mixed fat and protein also causes no reductioo 
in creatine elimination. An increase in the elimination of totL 
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((hat plut ereatiaiae) is alwuys neeompaoied by 

in Um output of total oitrogen ; it d.ies not follow that 
** ji trno; oarbohydratos, in contrast to othor foodstuff*, 

^ ^ th* exerrtion of creatine, and are therefore indispensable for 

crtjtine-creatinine metabolism. The pai-allelism of total 
“^^jneand total nitrogen output in inanition and with nitrogen- 
j diets i« ascribed to a common source, nniaely, tissue or endogenous 
asuhdis®- The meubolism of exogenous or reserve protein U not 
*'^«i>»ni»d by a production of cre;ttine or ereatiniiio. The intimato 




of creatine excretion (or the failure of its tonversion into 


j^iinine) to carbohydrate metabolism is discussed in full ; experi- 
, 2 ^ul interference with the latter (such as phloiidtin poisoning, 
ebirh depletes the carbohydrate store, or phosphorus poisoning, which 
disiarbs the glycogenic function) leads in dogs to an increased output 

pfwratine. \V. D. H. 


How far can Protein Katabolism in Inanition be Diminished 
by Feeding on Carbohydrates'? \V. Wjumeii (^eitscA. Mol., 
1911 ^ 87 , l«5— 2.36). — The experiments were ]»i funned on dugs, and 
K was found that feeding on carbohydrate.* can elTecl a sparing of 
pngeiii to the extent of 55%; this is greater (lum the effect of 
geitUn. Starch and dextrose are about c(pial, provided the intake is 
divided into several meals per day. Pathological condiliuns appear 
to affect the result, W. D. II. 


Protein Metabolism in the Dog. Ciiarlks fi. 1,. Wni.r and 
Eait OstWBSKo {Biochm. Zeitach., 1911, 35, .129— The 
cbtDges produced in the metabolism by giving ipiaulities of protein, 
carbohydrate, and fat respectively iiisiillioieiit for the laxly needs tu a 
starring dog were investigated, the nitrogen and sulphur output and 
lbs distribution of these elements amongst various constituents by 
the urine being determined. It was found that the protein iugestiou 
covers the sulphur lost by the body fur more effectively than the 
nitrogen lose, and, in fact, iu one case it was found that the body wag 
retaining sulphur whilst losing nitrogen. The ratio of tlie amide- and 
urea-nitrogen to the total, tends to increase when protein is ingested ; 
the ammonia-nitrogen remains more or le.ss pinportional to the total 
nitrogen. The creatinine-nitrogen is not affeitod, except that it 
appears to be somewhat less during the first period of protein ingestion 
than during starvation. The creatine app>ears on the third day of 
sUrration, and disappears after ingestion of carbohydrates and 
proteins, bnt not of fat. The ratio of the residual nitrogen to the 
total diminishes after protein ingestion. The ratio of total sulphuric 
acid to total sulphur increases as the output of the latter increases in 
the urine ; for example, after protein ingestion. The othcreal sulphur 
is independent of the food, and has no relationship to the indican 
excreted. Carbohydrate ingestion after starvation decreases the 
amide- and urea-nitrogen ratio, but increases the ammonia-nitrogen 
ratio. Like proteins, carbohydrates cause a disappearance of creatine, 
l^y also cause an increase, both absolute and relative, of the residual 
nitn^en and sulphur. Ingestion of fat hardly alters the distribution 
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the nitrogen, m comperei with wh*t ensto daring 


of 
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S. B 


Metabolism of Development III. Qoslitstive EfiEecta a 
Pr«n»noT on Protein Metabolism in wf j^og, Jug, . 
Moslim (imer. J. Vhytid., 1911. 28, *22 -454). -In 

nitrogen i* reUined, and the urea and ammonia in the u.„., 
relatirely low, the nitrogen which would no^lly be nictt-*i u 
theee forma being re^ynthesieed to make good the depUiioo a u. 
blood nrotaina caused by the product of conception. The 
uric acid, and undetermined nitrogen show m cons^uenc, a reUt.„ 
increase. The same is true for sulphur ; the inorganic sulphate la in, 
urine is decreased, being held back for total development, .n-j 
“ neutral sulphur " increased. On the days preceding [Mrt«riuc« 
creatine was found in the urine ; this is indicative of tissae chicj,; 
in the uterus. " • H 

The Influence of the Various Components of Diet and of 
the Inirestion of Various Iron Prepsrationa on Iron MetabolUm 
Mshtih KocnsAtiN [Biochtm. ZtUteh., 1911, 36, 26ti— 2i4;,— Tk, 
eiperiments were carried out on the same lints as the pievioii. ..,,i 
of the author on calcium and magnesium metabolism. Dogs were tel ,,6 
meat diets containing a known quantity of iron. The effect on the uw 
metabolism of increase of proteins, or of the addition ot lugsr w.i 
carbohydrates to the meat diet, was investigated. The adiliuo., of .u 
these constituents of diet to the original diet appeared u. exert « 
unfavourable influence, in that it increased the negative balante. foe 
minimal quantity of iron necessary for iron equilihrt.mi deter.d, 
therefore on the quantity and character of the diet, the ajinitiisirs 
tion of ferratin, metaferrin, and ferric phosphate can mllueme •.!> 
iron metabolism favourably, converting a negative into a lo.uite 
balance, or increasing a positive balance where this pK.n,.u.!r 
existed. No marked difference can be definitely slated to s.xi.-t ic 
the action of the three iron preparations, although the or^sDir 
preparations appear to exert a more favourable influence, te. 1.. h. 

The Heat Production in the Vital Oxidative Proofs ^ 

I, in. Otto Meyerhof {^iocAcm./silscA., 1911,35, 

MO— S15 316 328). — Inviewof the studyof thereUtionships Wuwt. 

various morphological changes (membrane formation, bifunation, «c ■ 

stat, and the heat changes during the viUl process 
a Beckmann thermometer immersed in the vessel. De B 

ts telTmethod of determining ‘he^o^orimetnc water value^^^^^^^^ 
vessel and of the various corrections to be applied, and PF 
TfigurS. The oxygen used up was estimated in a second vessel kef. 
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^ potaiblo under the same conditions ss the first, wit 
»**.***^, JuiowD quantity ot eggs, a modification of Winkler' 
*^i^beiBg employed for this purpose. 

in the egga wea determined by Kjeldlial's method, and 
^ ° expressed in terms of calories develojted per hour per 
t** '**^of nitrogen. It was foundthat. in the niso of sea-urchin's 
*2ter fertilisation, this was 4-0 — 4'2 calories in the first hour, 
^io the following hours, 4-5—5, 5-3— .'>■$, C-0— 0-5, and 7-8—9, 
*®“ The stege development of the eggs during this interval 
^ noticed. The heat produced in the consumption of 1 mg. 
•** ('‘caloric quotient” of o.xygen respiration) was also deter- 
olfs— ' .j.j^ found in cases of nni-mal fertilisation to l>e 
75 This same quotient wa.s also determined under various 
' Cfilns of artificial membrane formation. The results olitainod are 
^,^1 in some detail by the author. S. B. S. 


The Lipoids of Egg-Yolk. C'essre Skuoxo and Avtoinktto 
PiWBi {Chtm. ZmJtr-, 1911, ii, 772 ; from Arc.'i. farm. s/Mrim., 1911, 

11 553—579)- One hundred grams of fresh yulk yield 11 — 17% egg 

^ 1 * II 12% lecithin, and 4% lutein. Tlie last two were extracted 

vitb alcohol, and the first-named by extracting the alcoholic residua 
*ith ether. The residue after eili-actiou with ukohol and ether was 
free from fatty acids. The egg-oil has a yellow colour, and smells like 
olive oil i it solidifies at 15'^; it is neutral, and <loes not show ahsorp- 
non iMnds or optical activity, and does not contain eholesterol. Various 
eonstantj (iodine number, etc.) are similar to those of olive oil. It is 
Willy saponified. It contains 68-68"„ ti-iolciii and 30-04% tri- 
naimitiu. Lutein and lecithin wore separated by ai-etone, in which 
I«gent the lecithin is insoluble. The lecithin yielded palmitic and 
oleic acids and choline. Lutein crystallises out from acetone in fine 
needles and plates, and in large, Uuore-scent lamcllic. In the air it is 
rapidly oxidised by an oxydase in the yolk, and became reddish-yellow in 
cclour. It is saponifiable with difficulty, and on decoiupnsilion yields 
free cholesterol and free fatty acids (cliolesterol 30%, oleic acid 34%, 
and palmitic acid 9%). Lutein is regarded as an ethereal combination 
of cholesterol and fatty acids ; glycerol was not detected. A syn- 
thetically prepared ester of similar composition was more resistant than 
lutein and less soluble in alcohol. W. D. U, 


The ChemiBtry and Energy Dissipation in Sleeping Children. 
Joux Howland {Zeilach. pfiyiiol. C/utm., 1911,74, 1 — 12). — A calori- 
meter of the Benedict-Atwater type wa.s used for observations on 
three children, three to seven mouths of age. Details are given of the 
diet, excretions, heat production, etc., in each, and these results are 
compared with those obtained from ill-nourished or feeble children. 
The law that heat production is proportional to tho surface area of the 
body is true only for those who are well nourished. W. D. H. 


Choline in Ox-Brain. Max KaurniANs {Zeilach. phytiol. Cliem., 
1911, 74, 175 — 178).: — Gulewitsch felt doubtful whether the small 
amount of choline he obtained from ox-brain was free, or, more 
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probably, a decooipodtion product. If hydroIjraU of loeithin 
phoaphatide ii prevented by the avoidance of bydrolvtio 
cbolioe ia diacoverable. u-**; ^ 


. Cholerterol Obtained from the 8kuU Oontente 
^ryptian Mummy. Kuu, Abderbaldks (ZtUtch. j ., ** 
1911,74,392 — 393). — The bruin-pan of an Egyptian mu!i: ' ^ 
tained a brown, wax-like maaa, from which a number of erv-*’' 
separated. These are identified aa cholesterol. 


The Function of the Choroid Glands and its Relation t 
Toxicity of Cerebrospinal Fluid. S. P. Kbamer 
34, 39— 44).— A normal saline extract of the choroid gl,,ti,i ; 
plexuses) injected into an anasthetised animal intravenomilv . 
temporary fall of arterial pressure; no effect on the hentt U*”* 
noticeable. A similar effect obtained by the intravenous icC t 
certain specimens of cerebro-spinal fluid from pathologii al 
attributed to excess of the choroid secretion. \Y r, n 


Swelling Capacity of Nerve Tissue. Jdlius Baler 
C/tem. Ind. Kolloidt, 1911, 0, 1 12— 1 16).— The influence of 
addition of small quantities of hydrochloric, nitric, sulphuric, U,''" 
acetic, and boric acids to water on the swelling capacity of i 
tissue has been inv^tigated. The data show that the swcllii.r^) 
nerve tissue of rabbits and cats is diminished by all six acid* if'.C 
concentration is greater than O OOOSA^. Similarly, the swollu i! 
huiiiau brain tissue is decreased in all cases if the concentration 
acid is greater than O OOIA'. These results show that acids l,av« » 
dehydrating effect on the swelling of nerve tissue, as has bteii 
found in the case of lipoids. Fi.scher’s theory, accordin'- to 
oedema ia due to the increased swelling of tissue consequent on tsu 
formation of acid substances, cannot therefore he accepted in so f.tt 
brain and nerve tissue are concerned. 


Salts diminish the swelling capacity of human brain tissue, Ar,d * 
similar influence is found in the case of non-electrolytes. In the 
of very dilute acid solutions, the swelling is sometimes grutir, 
sometimes less, than for pure water. U. 11. D 


Fat Removal in Peripheral Nerve-degeneration. W. Kr.Li.o 
Macdonald {/. Path. Bad., 1911, 16, 71— 74).— Nerve-degeiifciiu l 
was produced in rabbits by cutting the sciatic. The nerves wer? 
examined by the Marchi method. Six days after the opeiation, ts« 
fatty debris had not been carried beyond the confines of perineurijin 
five days later it had reached the septa between the nerve bundles-. .‘. 
few days later the amount inside the perineural sheaths was gresiir 
lessened. Phagocytic and scavenger cells are the main agents in toe 
transport. W. 1). H. 


Qualitative Analysis of Tissue Lipoida J. Lobbain Smith 
sod W. Maib (/. PatK. Bad., 1911, 10, 131— 134).— The material a 
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, I— fariwdWiy^ '6»4 methods ije dosoribed tor e^timstmg the 
^ the dUonrfwmio extract, the total sikali used in saponifies- 
*f'**iL« tewbwiMoe, the cholesterol both free and oombined as esters, 
^■^sphoTM to indicate the amount of phosphatide. Tlie method 
**” (barium hydroxide) compleiely saponifies fat 

*LuShin, bat leares the oerebrosldo almost \intnuoheil. Contrastiujf 
**"^in of the child and adult, it was pioved that phosphatides are 
1 ^ and cholesterol and cerebrosiile lass, in the child. In 

hemiplegic softening, the cholestevol, especially thuit in ester 
!**** is increased, but the cerabroside and the phosphorus are rOiluoed. 
t^^'cMoe of general paralysis, cholesterol is normal in amount, but 
^’LkKsude and to a less extent, the phosphorus are reduced. 

W. D. H. 


The Influence of Lecithin on Absorption by the Bkin. 
«i BoascUl't Ztiitdi., 1911, 35, 471.— 477. — The hair was 

lemored from rabbits, and the inllm nce of loeiihiu in various 
^"*miations on the absorption of potivs.sium iodide, eseriue sulphate, 
i^ul^toiin, and other substances, when rubbed into the hairless skin, 
tit* invesiigated, the urine being examined for tlie.se substances. 
Pecitbin appears to promote very slightly the absorpti^>u of pobtssium 
iodide but had no effect on the resorption of the other substances. 
The author used in a modified form Paolini's uiollioJ for estimating 
mlorimetrically the iodine in urine. S. 15. S. 


The flignlflcanoe of Oxygon for the Growth of Mammalian 
Tinue. bio Loeb and Moyer S. Fi.eisciier {lliochf.in. Zeitach., 1911, 

3 g_ 9H 113 ). — The experimeuts wero cairie<l out liy transplanting 

tissues to an artificial medium of blood pl isiiia, whiidi was afterwards 
allowed to clot. The influence of oxygen on the formation of new 
tissue in this artificial medium was investigated. 

A certain oxygen tension is nccosaary for growth under these 
conditions. In the complete absence of oxygen, the tis-ue dies, and it 
Issas not only its capacity for growth, but also its phagocytic 
capacity. If the amount of oxygen ordinarily available is diminished, 
as, (or example, by covering the tissue witli tlio plasma cnagulum, the 
growth of the cells and the number of surviving cells are diminished. 
Normal growths and carcinomata behavo similarly, and no marked 
diflerence could be noticed between epithelial and connective tissue j 
the latter appears, however, to bo somewhat moie resistant when 
deprived of oxygen. Increase of oxygen tension in the atmosphere 
surrounding the plasma coagulum generally increases the iieripheral 
surface of living tissue and also the processes of growth (mitoses). 


Creatine and Creatinine. II. Inanition and the Creatine 
Content of Mnecle. Lafayette B, Mendel and VVilliau C. Kobe 
(/. Bial Chtm., 1911, 10, 255— 264).— In the rabbit and fowl 
in inanition, an increase occurs in the percentage of creatine in their 
muscles, and there is no reasonable ground for doubting the origin of 
urinaiy creatine and creatinine in endogenous metabolism. Contrary 
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molt* reported by How* and Hawk tn the dog are tOTetely 
Z incrU may be doe ( 1 ) to ^ 
portion of the mueele. or (2) to an 
^«K,n* are given why the fint w probably tie correct 


,,, 

" ■ b. 11. 


Antipnemnln. F«. Bitelli and Mt«. Id** ^rs* 
zJ^k ‘^11111. 36, IU-H3. Compare thi* vol., ii, <4s,. 

SToUn U the eobetance which eaUt. in many tiBeue., acj 1,., , 
Opacity of diminiehing primary reepiration. It i* prec,pit>-.«, 
thHucleoprotein when an aqueoua extract of tbo lime* u 
with mietic acid (1 in 1500), and if the precip.Ute thus o,,u ,.,4 ,, 
dri^, a powder can be obUined conUming ant.pneumin, which rru.a 
it* specific action for a long period. Muscles and heart toht.iin nu , 
if any antipneumin ; the spleen is the richest in this substance, h „ 

, i ” 1 {,» 65 ° by moderate concentrations oi t,; 

ri^afkl, /ndX « - 

destroyed by peplic digestion, and i« not dialy^ble. U i.i crr.i 
dowTgeoorllly with precipitates. H does not digest ill, no. !u 
Sn Is inhibited by blood and by phosphates, and m investor,. , 
“e content of any tissue in antipneumin, care must be taken to lak, 
into account the amount of phosphates 

on mein is not immediate, but can only be detected after it ha, ., .„i 
for rome time. If tissue is allowed to remain in contact a, u. .t 
antimeumin solution and then washed, its respiratory capacity „ na 
inhibited and the antipneumin action »l'pe»v8 therefore, at iiu 
rat a^’r » short contact, to be reversible. Tbeie is no eviJvr.te 
th!^t mein and antipneumin are directly antagonistic. Thounicn .i 
Jh. laCr on primary respiration affects both the oxygon coi,s uus.ta.a 
Ind canton toide\u.U - ‘"ere is httle effect cu t. 

ana caroou i/km no action on the accessory re.-iiir* r> 

respiratory urico-oxydase, or the oxiJa.ici, if 

pti„w-M e inhibit, tba o,id,,ion ,-7 ,1,® ®“ 

^ \ regulate chiefly the post-mortal oxidative processes. 

The Magnitude of the Work of the Liver. Otto Pov....i 

THe Hiagni 342_343).—lDrefereDceto\cria,- 

(£mcAsm 2«. 19|>| 746 ). the author claims tli.u ii- 

paper with this title (this vo' . 11 , <1 ^ ^ with a di!Tu«' 

circulation. 

inversion of Sucrose by ^e. A 

A single passage of the sugar eolutiou through the honey ^ ^ 

bee suffices to invert 80% or more. 
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BoiyTO*® m Parasitio Worms. Emil Abdkhiialdsk 
'^4, 109 — 410). — Uoles* rcorking under 
cfinip<oral9s ewxditione the jield of tyrosine from eilk-pe{ttono 
Mjialv » tneMure of the emount of pejuolytie oniyme present. 

ifitestinel cootente of Tarious intestinal worms gave wholly 
j^lite teanUa by this and by the optira! method. But if the 
fufiai were chopped up, the extracts showed the presence of pepto- 
irtic entytaes in large amounts, and the biggest yield was obtained 
item the*int«tinal walls of such worms. W’. D. H. 

The Shield of Chelone Imbricata. ll.sxa Bn-HT.tLA (ZtiuA. 

CA*w.i 1911, 74, 212 220). — liivestigaiion of various 

epidermal horny appendages has shown gre.at differences in their 
oespositioD. The horny plate of the tortoii-e wa-s subjected to 
eidrelysi* and estimation of amino-acids with the following results, 
u'acine, 19 36; alanine, 2'9,^ ; valine, 5 2:5; leiiuine, 3 26; phenyl- 
tUsiue, 1‘08; tyroeine, 13*59; cystine, 5*19, and glutiniic acid, 0*Y,. 
The high percentage of glycine and of tyrosino, t he low percentage of 
;euciBe and cystine, and the absence of glutamic ecid are remarkable, 
tjf the total nitrogen, 94*8420 is in the form of niono-amiuo-acids, 
O OiX, as melanin, 3*04% as ammonia, and 3*09 ;., as diamino acids. 

W. D. H. 

Experimental Glycosuria. VII. The Amount of Glyoo- 
genaee in the Liver and in the Hepatic Blood aa Affected 
by Stimulation of the Splanchnic Nerve. ,Ioiin J. R. 
JUcLEon and R. 0. Pearce (dmer. J. I’l.ythl., 1911,28,403—421), 
—.Stimulation of the great sphinclinic nerve of the dog increases the 
mlucing power of the blood i-ssuing from tho liver, hut no increase in 
the glycogenolytic power of the liver exliiuds. The blood issuing 
from the liver possesses the same glycogenolytic power before and 
during stimulation of tho nerve. Tho conclusion is drawn tbfit 
uKiditications in the glycogenolytic activity of the liver do iiot depend 
f>n changes in the amount of glycogenase, hut on changes in the 
conditions under which a constant amount of this enzyme is acting. 

W. D. H. 


Isolation of tho Individual Acids in Bile, Fhitz Phegl and 
Ha.ss ISicHTALA (^'sitscA. n>t»iol. Clmn., 1911, 74, 198 -211).— Tho 
crude acids obtained by boiling ox bilo with sodium hydroxide for 
twenty.four hours and then acidifying have been scp.vnited from each 
ether by a modiBcation of I^anglicld's process (Abstr., 1908, ii, 211). 
The results in the main confirm those of Langhcld, the acids being 
obtained in the following percentages (calculated on the quantity, 
hit gram.s, of the dry, crude acids); fatty acids, 10*8; cholic acid, 
1.1 * ’ acid, 13*5; choleic acid, 1T9; uncrystallised acids, 

12*6. Contrary to the previous experience of the authors and of 
latigheld, it wm found that, with this particular bile, sodium cbolate 
did not crystallise from the boiling alcoholic solution. 

In the course of the research it became evident that the presence 
of the fatty acids prevents the isolation of the speciBc bile acids by 
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any short process. However, by the folhmog nrtiiaii, 5 o~ 7 i>a 
the specific bile acids can bo obtained in a oyetalline stsu 
from the aqueous solution of the bile after it has been boijfcj 
fodium hydroxide (3 75 mols.) for twenty-foor howps. The 
alkaline solution (after one extraction with ether to rem^it*^ 
cholesterol, if desired) is treated with ether, acetic add (3 sm,U 
sdded, and then hydrochloric acid (3-75 mols.) nnder stated coudiu^ 
The crystalline mars which separates consists essentially of 
choleic, deoxycholic, and a small qnantity of the higher fatty 
whilst the aqueous solution contains the greater portion of li^ fj.,"' 
acids and of the deoxycholic acid. The crystalline mass is 
with alcohol, and is thus separated into a sparingly soluble 
coutainiiig cholic and choleic acids, and an alcoholic solution of 
cholic and the fatty acids. The separation of the constituents cl lu, 
several fractions does not present any difficulty. 

Of the two preceding methods, the former is the more certain 1:4 
more generally applicable ; human bile has been examined by wb 
processes, without succes-s by’ the latter method, whilst by the iam,n 
the crude acids have been almost entirely separated into the indiri iia^ 
crystalline constituents. (;, .■>, 

Compounds of the Aromatio Series as Cholagognes u. 
Petrowa {ZeiUch. physiol. Chem., 1911, 74, 429 — 435).— SoJiuB 
bensoate and salicylate, thymol, phenol, guaiacol, and montho! sli 
cause a great increase in the secretion of bile, and all of theui srt 
excreted as ethereal sulphate, Thiocol (potassium o ggiinccl 
Bulphonalc) has no such action; it is itself an aromatic suIpbocstA 
and therefore the liver can effect no further union with sulphuric utl 

W. I). 11 . 

The Bile of the Hippopotamus. Olof Hammabste.'; [ZeiiKk 
physiol. Chsm., 1911, 74, 123— 141).— Hippopotamus bile docs Uut girt 
the ordinary reactions for bile pigment ; when freed from mucus it h.e> 
a reddish-green colour. It contains two pigments, which give nb*r|ilir,u 
spectra like that of cholelnematin (found also in sheep and ox biif) 
It contains 10 - 9 % of salts soluble in water, but insoluble in alcoliul ; 
these are mainly chlorides; carbonates come next, with a saul! 
amount of sulphates and tracc.s of phosphatea Of the material soluoir 
in alcohol, 95-4% is precipitabla by ether. It is poor in phosphatiJts, 
but contains a substance similar to jecorin. Cholesterol is absent, and 
the material soluble in ot her, which is very scanty, is olein with a liitle 
solid fat. The bile is rich m giycoebolio acid, and contains also tsun^ 
cholates ; about 6-4% of the sulphur is in ethereal sulphates. The 
cholic acid from the taurocholate U the usual kind ; the glycocliojic 
fraction yields a little cholic acid, but this is not quite cerUui ; n« 
chief acid is one not hitherto found, although it resembles hyocholic 
acid in some points; it contains 1-2% of sulphur. W, D. 11. 

Oolostral Fat. St. Ekqel and A. Bode (ZeiUch. physiol. CAe»n, 

1911, 74 , 169 174)- — colostrum of cows has been collected 

imm lately after calving, on the following day, and also at subsequecl 
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. fat baa been extracted end 'examined for the iodine 

**^**^^ iJiO f« Uie Miponifimtion number, lieichert-Meissl value, 
***Saii»ke vnlo# Aroold'g method. In af’reement with previous 
^ ^ ft it feand that the iodine number, initially about AS, 
as the period of lactation increaaea. The saponification 
.considerably (217 9-226-4 on the second day) in fata 
d'tferent cowsi but increases as the lactation period increases, 
jjjjjgrtdtfeissl value increases consideraldy (from 33-4 to 30-3) 
the first and second day, then increases more slowly, and after 
*’^1 4 week sinks to the normal value, 39-0. The Polenske value 
with the period of lactation, attaining the value for milk fat 
sftcr the first week. 

to the preceding constants, the colostral f.tt of a cow 
unctlr shows the characteristics of a milk fat, but less pronouncedly, 
r uanrition of the colostral fat into milk fat is gradual, only 
. if^ichert-Meisal values showing a marked increase li om the first 
tilt second day. The colostral and the milk fats exhibit slighter 
Sufferenres in the case of a goat than of a cow. U. S. 


Influence of Sodium Chloride on the Ehioretion of Bromides, 
i-esaa* (C’Aswt- ifsntr., 1911, i, IS67 ; from Anh. /arm. iperiiii., 
isil 111 1®® — 213). — Dogs on a normal diet of cooked horse-flesh 
leceired 5 to 10 grams of sodium chloride smd ’d’S to 5 grams of 
nmassium bromide ; the giving of the bromide increa.sed the excretion 
chloride in the urine, and the elimination of bromide was 
iDcreased by the administration of chloride. If the diet was tree 
frum chlorides, bromism was more readily induced than in normal 
uiiiuals, and bromides accumulated in the blood. The o-xplanation 
ia based on osmotic phenomena. W. D. H. . 


The Amount of Alcohol Excreted by the Animal Organism 
under 'Varioue Conditions. II. Influence of Muscular Work 
on the Excretion of Alcohol in Expired Air and Urine, 
WiuiELs VOltz and August BAUi>BKXKi,(/yfixy«r’s .IrcAio, 1911, 142, 
4T— 68. Compare this vol., ii, 318). — A coiitiiniatioii of previous 
researches on the same subject. The factor specially investigated was 
the influence of muscular work ; this increases the frwiuoncy of 
respiration, and it is this that leads to a greater amount of alcohol 
Coding its way into the expired air than during repose. There is also 
a considerable increase in the amount of tiie ingested alcohol which 
laives the body by the urine, although it still remains less than the 
amount expired. Pull numerical details are given. \V. D. H. 


Free Amino-acids in th® Intestinal Contents of Certain 
Mammals. Ksii, Abdbrhalden (Zeu»c/i. phyaioi. Ciixm., 1911,74, 
436—444). — About one-filth of the total nitrogen in the intestinal 
contents of dogs, {dgs, oxen, and horses is contained in the form 
of tree atnino-acids, A few estimations are given of those which can 
be estimated by ample crystallisation ; the ester method lead to great 
loss. In the case of dogs, the intestinal contents from 100 dogs 
were collected together ; the estimation of amino-acid nitrogen works 
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out at about 01 gram per dog. The mate^ hM ^ be hoi!*i , 
prevent further enzymic cleavage of polypeptides. W. I> y * 

Creatine and Creatinine. IIL HxcretUm of Cr^Un* 
Infancy and Childhood. Williar C. Boss (/. Biol. CUm.^ j j., 
10, 265— 270).— Creatinine excretion in yonag children i< vtn 
The muscles of a new-born infant contain more creauu* 
embryonic mnsclee, but less than adult muscle. This coinei-les 
Mellanby’s sUtement that ago is an important factor. It *,1| 
for the low creatinine excretion in infants, and furnishes 1 
evidence for the origin of urinary creatinine in muscle meukji.e. 
Creatine is usually pre.-€nt in the urine until the age of puWrtv. 
is conceivable that the demand for carbohydrates by growin. 
is so great that the cells are left in partial car^hydrate huti,;c.r^ 
are thus unable to perforin the “ endo-kataboUc ” activities as 
as in later life. " • b il. 


Stadiea on Water-Drinking. IV. The Excretion of 
Chlorides when Large Amounts of Water are taken between 
Meals. S. A. Hulo.v, jun.,and Phiup B. Hawk (Chem. Znlr.. l.'i! 
i, 1867 ; from Arch. inUrtt. Med., 7, 536— 550).— The invcstijiiioi,, 
were performed on healthy young men in nitrogenous eqiiilihriam, h 
two cases the urinary chloride increased on the day the water »ii 
taken, and then returned to normal ; this is explaineil on ik, 
supposition that the secretion of gastric juice was increased, atel tb, 
excess of hydrochloric acid was absorbed and excreted as ntiiKoniui 
chloride ; the water would also stimulate protein kataholi.sni in tb, 
ti.«8ue8. In one case the increa.-^e of chlorides in the urine occiirrcl , t 
the day after the excess of water was taken ; here it is coD8i.i>;..| 
that the diluted blood’would seek to recoup its chloride from 'w 
tissues, and that with the fall in intake of water, these wiml.l le 
excreted. “ 


Fasting Studies. IV. (Studies on Water-Drinking. \TI ^ 
AHantoin and Purine Excretion of Fasting Dogs. S. l; 
Wreath and Philip B. Hawk (J. Amcr. Chem. Sk., 1911, 23^ 

1601 1632). — A study has been made of the allantoin-Ditrofeii ar.i 

nurine-nitrogen excretion of three adult dogs which were .subjcciei t- 
fasts of from forty-eight to ninety-six days and of a pup wimh 
subiected to a seven-day s’ fast. The data obtained for the all.imoui 
nitrogen excretion show considerable va-riations, which 
functions of the age and development of the animals. A demas- 
excretion of purine-nitrogen was observed in all cases. le ^ 
a large increase in the ingestion of water during the fct pro.lii«il » 
marked increase in the output of allantoin-nitrogen 

pronounced decrease in that of the purine-nitrogen. 

allantoin- and purine-nitrogen excreted was higher dunng e 
in which large quantities of water were ingest^ than 
four-day period of the fast, and this indicates that the waters ^ 
protein katabolism. 
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•h. ■«*•*•«» Quinine by the Dog. and a New Method 
’ Bi^Boathni of thia Alkaloid. Julius Eati (Atoo/Um. 
y 1 J 911 , 86v 14^1 — 189).— In quinine salu the «cid oan be 
qaantitaliwly by titration with aJ»>hoIic potassium 
solution, using Poii^r’s blue as indiostor. This method 
apidiwi ^ eetiination of other cinchona alkaloids. If an 


solatm of qoinino w evaporated with hydrochloric 
“’^Ttsr-bath in rae^oe of sodium chloride, the salt 
“ C„H«0^p2HCI 


acid 


obtained free from excess of hydrochloric acid and the mono- 
^ ssti To obtain quinine from urine, the latter is treated with 
tetf ill weight of ammonium sulphate and extracted with a mixture 
o) I inrt <n chloroform and 3 parts of ether. The extract can be 
j)„rtd^th magnesia usta. 

lie dog excretes in the urine smaller amounts of quinine than 
jgif the human subject ; only a small part remains unabsorbed in 
lie faces. The quinine excretion ceases the fourth day after 
leMMtoo. The amount excreted is leas when the quinine is 
eJniniitered subcutaneously, and still less when given intra- 
iBuscttiariy, than after ingestion per os. After administration 
of sristochio, the excretion (of quinine) is at first smaller than after 
^aiains, but with continued administration, increases ; the exoretion 
olio continaes for a muoh longer period after the ingestion of the drug 
bu esessd. Subeoteneoua and intramuscular injections of quinine 
csote vomiting. S. B. S. 

The Iron in the Urine of Domeetio Animals. Max Reicb 
(DiooImi. ZsUseh., 1911, 36, 209 — 239). — The estimation was carried 
out by means of a slightly modified Neumann method. The normal 
sritMS were found to oontain on an average 1 mg. iron per kilo., some- 
what sbont the same amount as is found in human urine. There was 
act much difference in the iron oontent whether the animals were fed 
DO sn iron-rich or iron-poor diet in the cases of dog, pig, and sheep. 
The iron is present as an inorganic ferric compound in the colloidal 
Kate, and can be precipitated from the urine by calcium chloride, 

8. B. 8. 


Purine Metabolism in Diseases of the Liver. 8. La Franca 
[Sioehem. Zeiitch., 1911, 35, 434 — 444). — Patients with liver cirrhosis 
•ere fed on diets free from purines, or containing known amounts of 
purines (or caffeine), and the amounts of nric acid and purine nitrogen 
ticrsted in the urine were determined under these two conditions. It 
■ru found in Laennec’s atrophic cirrhosis, that the purine destruction in 
the body was defeotive, whereim in Hanot’s hypertrophic cirrhosis the 
purine destmction was more or less normal. S. B. S. 

Anto-intoxioation and Nephritie in Rabbits. W, Hxnwood 
Haxvri (/, Path. Bact., 1911, 16, 95 — 104). — That products of protein 
lecomposition (p-hydroxyphenyletbylamine and the like) when formed 
in excess in the almentary canal and absorbed may be factors in the 
prodoc^n of renal disease is confirmed by the present experiments 
CD rabbits. Nephritis was produced iu the majority of the animals 
TOL 0. ii. no 
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dosed with such sabetonces, either girea by tile monti, «( 
Tenoosly injected over coosidenible periods. Msny aiw 
degeoerstive chsngee in the aorta. \y ^ 

The Action of Cholesterol Derivatiwee wHh Lecithi 
the Syphilis Reaction. Cabi, H. Bbowsiwo and J, C'nir^ 

{J. Path. Bad; 1911, 16, 135— 136).— The addition of 
lecithin increases the amount of complement absorbed in t.n* 
of syphilitic semm. A large nnmbM of cholesterol deriviy,^^^ 
investigated, but none was found eqiul to cholesterol itself. ^ 

W. ij n 

Pharmacological Behaviour of Certain Insoluble Prepjj. 
tione of Mercury. I. Edoabdo Filippi (inh. farm . 

1911, 11, 467—474 ; Reprint).- The action of mercury cootsKiM 
(HgCl, Hgl, Hglj, HgO, and mercury salicyUte) was 
digesting them with various organs in mtro, at 38“ ; llfie..,, 
later, after filtration and centrifugaliaing, the orgauif sub-iat/, 
was destroyed and the mercury estimated electrolyiically , i.b, 
amount of mercury per 100 grams of organ (liver, S[1 h‘D, biun:'*. 
kidney, etc.) varied between 0'02 and 0'2. Mercury siilphiJe iIub 
not go into solution. The mercury which is dissolved from i|ii- ,iti,w 
compounds is in part dialysable and precipitable by hydrogen jtiipbdt, 
in part dissolved in a colloidal state, and in part firniiy unitel 
organic substances. The latter compounds increase iu .nui uut »;’,i 
more lengthy (eight days) digestion at the cost of the other |X)rtiet, 

W. 1) H. 


The Influence of Potoasium Iodide on the Acoumulaboo 
of Mercury in the Liver. Febdinand Blumeethal ami Ki y 
Oppemheiu (Bioc/iem. Zeiltch., 1911, 30, 291 — 300).— Mercury *« 
estimated by Salkowski's method, the tissues being partly de>tro;-,i 
by potassium chlorate and hydrochloric acid. From an aiiuiym 
extract of the residue the mercury was deposited on copfsr. froa 
which it was expelled by beating in a test-tube. The cgnilc!t,sl 
metal was rendered visible by converting it into the iodide vur 
iodine vapour. The experiments were carried out on rats and nbbiu 
with a variety of mercury compounds (nitromercuribenaoatc, diam io 
merouribenzoate, mercuric chloride, asurol, etc.). It was found tU; 
the liver was the only organ in which the mercury was eocslanti; 
found. It was also observed that the rate of eicreliou after 


subcutaneous injection of compounds easily soluble in water was irol 
always more rapid than in the case of those compounds which arc 
only slightly soluble. If potassium iodide is administered sinnii 
taneously with the mercury compounds, the deposition of merciu) ii 
the liver was inhibited. '■ ^ 


The Behaviour of Bthylene Glycol, Propylene Glycol and 
Glycerol in the Animal Body. Soichibo Midba {Biochem. ZtiiK*. 
1911, 36, 25 — 31). — When glycerol or ethylene glycol is giyco w 
animals either by the mouth or subcntaueously, no derivative, « 
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•eU Wf otiitr ndoMog subs^oes ar« found in Um urine. 
fly®A •* ^ other hend, ie excreted eg e deriretiTe of 
erid, whidt «ey be ieoleted from the urine Ta* berium 




W. J. Y. 


fte Aotioo of Intravenous Injootione of Oonoentrated 
of Sugar and Salt O. G. Wjlx.nko {Arch. txp. Palk. 
rjjfn 1911 . S8( Its — 169). — Intnrenous injection of conoentreted 
^ (Ration in rebbita ceueeg hyperglynemU by stimulation of the 
lesual nerroui ayelem. The nerve stimulus is the cstion. Another 
ii first an increa^ and then a lessened permeability of the 
(or sugar. This is determined by osmotic factors. The 
of concentrated solutions of dextrose on the kidney is the gamOi 
^ Iws well marked. W. D. H. 


nie Behaviour^f o-Iodoanieole iu the Organism. UiccAsno 
sod 0. Satta (Arch. farm, tperim., Ibll, 11, 393— 40t ; 
g^^priot),— Doses of 6 — 6 grama of o-iodoani.sole in dogs cause local 
orcitAliou, but no toxic effects. It is excreted in pert unchanged 
is the faces; about 40% appears in the urine; a nuall fraction of 
thr iodine is there in inorganic union; the greater part is present 
■istbareal derivetivea, probably as esters of o-iodoquinol monomelhyl 
rtber(35% being present as sulphate and 65% as glycuronate). 

W. D. H. 


The Behaviour of lodo-fat Derivatives of Choleeterol in the 
Dog's Body. Emil Abokbhai.de:< and Ehil Ukssskl (ZnUch. phytiol. 
Chtm., 1911,74, 472 — 480). — a-lodapropionylchoUiCcrol cryatellises in 
tufts of nesdies, m. p. 116°; ^-iodopropionylchoUsCcrol crystallises in 
plstss, m. p. 100° ; di-iodoclaidylchoietlei-oi, m, p. 90°, was not obtained 
in crystalline form. All three are badly absorbed, two-thirds of the 
todine given being recovered in the fseces. Iodine passes into the 
urine for four or five days after the administration, and a considerable 
fraction of what is absorbed remains in the tissues. W. D. U. 

Behaviour of Some Aliphatic lodo-acids in the Organism. 
OiAOOilo Posao (Gazzetta, 1911, 41, i, 781—787, Compare Abstr., 
1904, i, 548; 1906, i, 406).— In view of the use of calcium iodu- 
Isbenate as a drug, the author has investigated the physiological 
iction of some salts and amides of aliphatic iodo acids formerly pre- 
pared by him. Calcium a-iodopalniitaUj is an 

uDoq)bouB powder. a-lodopalmilamidCy CjgHjjONl, is pre^mred ; (1) 
from ammonia and 2'iodopalDiityl chloride (obtained with phosphorus 
(Kntacbloride) ; (2) from a-bromopalmitamide by heating it for some 
bottfs with an alcoholic solution of potassium iodide. The substance 
^j^itallises in large, lustrous laminse, m. p. 108^. a.-liromop(ilmUamide 
tTystaliiaea in small, colourless plates, in. p. 85". 

C<^um a-wdoHeoraUf Ca(C|gH 5 ^ 02 l) 2 , is an amorphous powder. 
i-i0dmtearamid4y CigHj^ONl, crystallises in Urge, lustrous laminae, 
p. 112®. a-BromosUaramuUy C,gH,-ONBr, crystallises in small, 
wdourlesB {dates, m. p. 91“ 

Ok 0 
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The admiiurtiatioB ot Ui« ealdmn Mite is cai^otta^ k ^ 
orguium, *nd they ere abtorbed, the iodina b«i^ Ubemi4 « ^ 
urine, but the ei^ea pau through the geatnanteitioai 
the moet part nnehanged. K. y ^ 

The Behaviour of Storootoomeric Tartaric Acidg ^ 
Dog's Organism. Ciiei- Nbobiso end Scmo auinosm 
ZeiUch., 1911, 38, 32— 36).— When dog* were fed with thitTit 
f-terterio acid, the »»me percentege of the total acid reapj^ 
unchanged in the urine, whilitt when racemic Mid waa given, tt» ted 
found in the urine waa atill optically inMtiva There is tha, n, 
evidence that f-Urtaric acid ia uaed up in the body more quickly !j,„ 
d-tartaric acid (compare firion, Abetr., 1898, ii, 618). VV, j. y 

The Method of Action of Phenyloinchonio Acid on the 
Purine Metabolism of the Dog. Kobrad ?toiiHiiu 
ZtiiKh., 1911, 36, 494— 502).— The influence of the administration 
atophan (phenylcinchonic acid) on the allantoin, uric and phtaplsifs. 
acid excretion* of doga in different circumatancea of nutrition eu 
investigated. Somewhat varying effects were obtained. The smis, 
believe* that the moat probable action of the drug ia the inmaw o! 
the capacity of the kidneys for excreting the degradation product- of 
nucleic acid. When tbia capacity haa already reached ita mssimua, 
the action of the drug would naturally have no effect. H. B. .-i. 


The Influence of Saponin on the Physiological Action of 
Digitoxin. J. J. PosToiarr {Biocbem. ZeiUch., 1911, 36, 335-3ti . 

The investigation waa undertaken with the object of deiemutici 

whether saponins increase the toxic action of digitoxin, Strjobi 
method of perfusion through the frog’s heart being employed. I, 
produce the death of the heart, within a half hour, it waa found ihu 
doses of 0'025 mg. and upwards were necessary. If 0 02 mg. wpooit 
be present in the Ringer’s solution (2 c.c.), then a dose cl obit 
0-02 mg. digitoxin waa capable of producing death (c^iou e! 
ventricular beat) within this period. ii- B. S. 


The Action of Crystalline Aconitine on the Isolated Fi^i 
Heart. Cubt Habtuno (AreA. exp. Path. Pharm., 1911,66, 1— 67i.- 
A detailed experimental study of the action ot aconitine oo the fruji 
heart The effect is a depressant one, first the ventricular aud tint 
the auricular beats being extinguished. The heart-muscle B^paraljwd 


The Action of Crystsdline Aconitine on the Motor Nervf 
and Skeletal Muscles of Cold-blooded Animals. Cubi Hxbti .- 
(drcA. exp. Path. P/tarm., 1911, 66, 58-70).-The effect of scobiub. 
on nerves is first stimulating (unless the solution is very dilu^ 
then paralysing. The question whether the drug acts 
motor endings of the nerve in muscle ia discussed. w. u. u 

Adrenaline Immunity. N. Watsbhas (Zeitech. 
1911,74,273— 281).— 'Various explanations of the sooalled adrenxi™ 
immunity are discussed, such as a change in the substence u 
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) jigigtioii on which adrcnalioe acts, a paralysis of the 
*l**r!!^ MTwn* ^yitenii snd the relatioDship between adrenaline 
aad aa incroase of the blood-sugar. No eery definite 

» re*e*»^' H. 

, of 0»aWno on the Ureopoetio Syeteui of the 

^OwTAWn BatTMTa ZaNoa {Chtm. ZtHtr., 1911, i, 1603 j from 
tpSTtea^ 11, 135 — 135), — Diuretin and caffeine increase 
urea in the blo(rf, and the urea in the liver. This 
r*J^qiay explain the diuretic power of these drugs, 

W. D. H. 


flie Influence of SubetMcee of the Digitalin Group on 
Btood-pieesure in the Babbit, Hebna,\'du (drcA. exp. Path. Pharm., 
118— 131)- — ^The rise of pressure pro,iuce<l by strophaothin 
^ bellsborein is variable, but i« aspecinlly small in chloralised 
(ciBsla If the pressure is first lowered by blcedicg, the rise is more 
The effect is mainly of cardiac origin, and chloral 


the excitability of cardiac muscle. 


W. D. II. 


The Aotfon of Morphine, Codeine, Dionine, and Heroine, 
00 Breathing. B. von Issekutz {Pfinger's ArMv, 1911, 142. 
JJ5— S72). — FVom experiments on rabbits, the conclusion is drawn 
Ust there is no qualitative difference in the action of the four drugs 
BeDticued in the title on respiration. All of them lessen the number 
of inspirations, also their volume and energy, if the animal to start 
«ith is breathing normally. If, however, the breathing is superficial, 
those drugs increase the volume and the oiiergv of the respiratory 
.ft ' W. D. H. 


The Influence of Tetrahydro-^-naphthylamine on Tempera- 
ture and Respiratory Blxcbange. N. Mutch and Mabuus S. 
PoiBIXT {J. Phytiol., 1911, 43, 109 — 129). — This compound causes 
npid rerpiration, convulsions, excitation of sympathetic nerves, and 
ot^ lymptonu which may end fatally. Particular attention was paid 
to the' rise of temperature which occurs, and is due to increase of 
Buacttlar action pi^uced by action on the central nervous system, 
rail is antagonised by anaesthetics. W. D. H. 

Action of /S-Iminazolylethylamine [4-fl-Aminoethylgly- 
Dxallne]. Henet H. Dale and Patrick P. L*idlaw(/. PAyaiof., I'Jll, 
^ 182 — 195). — This compound produces a vaso-dilator fall of blood 

C lare in carnivora, monkey, and fowl. This is a direct effect of the 
. It slightly retards blood coagulation, accelerates the flow of 
lynpb in the thoracic duct, and lowers body temperature. 

W. D, H. 


ffiocbemioal Investigation of Aromatic Mercury Oom- 
poonds, Febduand Blumentbal {Biochem. ZeitecK., 1911, 36, 
W3 — 505. Compare this vol., ii, 577). — A reply to Schrauth and 
Seboeller (this voL, ii, 687). 8. B. 8. 
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The Meohaniam of Antagonistio Salt 
{Biochm. ZtiUeh.. 1911, 30. 275-»7»).-Tb« anthta' 

MTeral of hig recently pabiigfaed raeolU on Um toxic 
chloride on marine organiemg, all of whieb tboir tl ^ t, totir'’^ 
ceaeee to eziet when potaeunm efalorida and ealdum 
preeent in tbe game relative proportiong ag they ezivt in *'* 
gea-water. He giree reaeong for ahowing that tbia combit^ 
ealta ix no mere nutrient medium, but aacribea tbeircombinad’”" 
to their effect on the colloide. The three galta in the proper r^^ 
proportiong go act on tbe cotloida (of the egg membrang 
tbeM have jngt the correct permeability for galta and other 
which ig neceggary for the maintenance of tbe correct vital 
Ag the proteing alter in preaence of different cations a£(j 
(Fanli) aa regarda their pbyaical character, the aalte being 
tively different in their actions in this respect, no other combint! ^ 
can be anbatituted for tbe combination of tbe chlorides of tod'^ 
potasaium, and calcium as they exist in sea- water. .S. [; ^ 

Nerve Excitability in Oxalate Poiaoning. Riciisui Cem, 
and Alfhid FbOblich (AreA. exp. Path. Pham., 1911, 06, lli)_n- ‘ 
— Tbe excitability of the vagus to faradic stimulation is lowrosi, 
its susceptibility to atropine is increased, in ottalate poisoniis. 
Calcium chloride in cases of slight poisoning by oxalates anUgoDii« 
these effects. The excitability of autonomic nerves is affected in tj,, 
game way, although the movements of the small iuU-stine 
unaffected. W. I). H 


Chemistry of Vegetable Physiology and Agriculture. 


The Optional Forms of Lactic Acid Produced by Pure 
Cultures of Bacillus Bulgaricus. James N. Cukrig (/ HvJi. 
CItem., 1911, 10,201 — 211). — Various strains of this bacillus fn« 
different sources in pure cultures produce different varieties of lnuc 
acid. The <f-lactic acid strain predominates. In seme a.<n 
inactive lactic acid is formed, which probably necessitates the present* 
of both dexti'O- and l«vo-acid-producing enzymes in the same organism. 
The bacilli of B. BtUgaricui type in human feeces and human salira ari 
identical. Some strains produce small amounts of succinic acuj 
which may account for tbe presence of this acid in Cheddar cheese. I 
^ W.D. H. 

The Influence of Strychnine on Bacteria. Wu S. SADiKon 
(Ceatr. Baht. Par., 1911, i, 00, 417— 425).— Experiments showed the 
certain bacteria were able to grow in bouillon to which had been adds! 
0'2— 6'0% of strychnine phosphate, sulphate or chloride, Th 
organisms were found to be more sensitive when grown on stryebniw 
agar, bat Proleue, Bacillus subtUis, B. mssentsneus, B. colt, and B. (yp 
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to gn»» ^ ^ prooonce of 0-5% of the phosphate. 
. iima noalds were more resistant : 


Stapk^h- 
the former 


***"ij« noB-ehromogenie when stryehniue chloride is used 

the phasidwte' 1“ Hite manner, the secretion of Iryptaee, 
t* **^,^ ^ maltaM »■ checked, or the enzymes are deatroyeil. 

brftafiour of these salts is beliered to be due to the 
'tisn of frae ebrchnine by ammonia and basic amides formed in 

H- B. H. 


Action /rf Nitrification. SiiuriNo DEz.tNi (CAeni. 

1911. ill 15^ i *P"‘- ilal., 1911,44, 119 — 137). 

grams) with magnesiam carbonate (2 grams), a solution 
T^^monium salt (200 c.c.), and gypsum (0 5 t<> 2 0%,,), both with 
4 without organic matter, was inoculated witu 11. H'llronoinotuu and 
£. JfitroMonat respectively, and the aumiunia, nitrites, and 
itrttes Mtimated from time to time. .Similar e.'cporiments were 
with an artificial soil and with soil (500 gr.uns). Nitrification 
„ fiot materially increased by the presence of gypsum. 

N. 11. J, M. 


Sogar Testa and Pathogenicity in the Differentiation of 
Streptococci. J. M. Beattie and A. (5. Yatks (J. I'aVi. Baet., 

iSll 16,137 138). — Forty-two straims were investigated. Gordon’s 

iMts do not differentiate those which are pathogenic and those which 
«not. W.D.H, 

Fixation of Nitrogen by Yeasts and other Fungi. 
Cbailes B. LipRAM {J. Biol. C/iem., 1911, 10, 169— 1H2).— Eighteen 
organisms, yeasts, pseudo-yeasts, and mould.s were louiid to show n 
mote or less pronounced power of fixing atmospheric nitrogen. The 
highest amount fixed was 2 94 mg., per gram of mannitol by pseudo- 
v»st Tulare No. 46b in solution of mannitol in distilled water, 
Arpayillui nigtr and Penicilliuni glaucum fix nitrogen as stated by 
pteriuus observers. BotrytU cinerea, a parasitic fungus, has the 
wune power. W , 1). H. 

Fermentations with Yeast in Absence of Sugar. III. 
t'm Neobxbo and Liszu'i KaBCZAo (Biocitem. Btiluch., 1911, 36, 
60—68). — In earlier communications (this vol., ii, 320, 520) it was 
■bown that a number of substances other than sugai-s give off 
cArbon dioxide when treated with yea.sl. 

In the cases of pyruvic, d-tartaric, and glycerophosphoric acids, it 
is now found that this evolution of carbon dioxide iu presence of 
vmt is accompanied by a considerable disappearance of the substance. 
The other products of the fermentation have also been isolated iu the 
Cases of pyruvic and oxalacetic acid (next abstract). 

The carbon dioxide is therefore due to a true fermentation of the 
substance, and not to an increase in the auto-fermentation of the 
yeast, as was obtained by Harden and Paine (Proc., 1911, 27, 103) 
hy the addition to yeast of a molar solution of sodium chloride or 
anuBoninm sulphate. On the other band, the authors were only able 
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to repMt th« renilU obtaiMd by Hkrdw a&d l^iMon ive a.^ 
Mitt, u ft role, prodocuig on thft conta^ an 
ftoto-fennonUtion. Thi» diffewDoft ia bfth»*taw u J 

difformoft betw««i Englifth and Qftrnan yaaatft. j Y** 

FermentotioDS with Toast in Abeanno of Sngar. Jv . 

Ksw Bhwyme In Teasl^Oarboxylaso. Ca^ HaroBo »Bd 

KaBOZaa (Biockm. Zeiitek., 1911, 8ft 68 — 7B), — Free pyf>i»ie ^ 
and ozala^ic add in solutions of \% are fermented by ya^ 
production of carbon dioxide and acetaldehyde: CHj-Oj-CO^H. 
CO, + CH,-CHO j C0,H-CH,'00-C0jH = SCO, + CH,-CH0. % 
acetaldehyde may be detected by distilling the mixture and uoIsUm 
from the distillate by means of the y-nitrophenylbydrarone. Tb^ 
decompositions are not brought about when yeast »bicb 
prexiottsly bean heated is employed, but are found to o«ut 
yeasts which have been killed with acetone, toluene, etc. It j, 
therefore das to an enzyme to which the name earlw^iatt ii 
giren. 

When potassium pyruvate is fermented, the reaction goes eomcelai 
differently, potassium carbonate being formed: 2CH,'COCO,K + 
HjO-SCH.-CHO + COj + KjCOj. In this case some of the cubes 
dioxide Fill be held in solution, forming potassium hydrogen carbotam. 
and the aldehyde will be polymerised in presence of alkali. Tbt 
fermentation of potassium pyruvate is therefore mote difficult u 
demonstrate. W. J. y. 


PermentatioM with Yeast in Absence of Sugar V. 
Carboxylase. Caan Nkubxbo and LAszi.6 Esbczag (fliocW 
ZtiU^, 1911, 36, 76— 81).— This enzyme was found to be prewct 
in all the different races of yeast tried ; almost all yeasts fermetted 
pyruvic acid, whilst all fermented oialacetic acid. The action of tb* 
enzyme may readily be demonstrated by incubating at 38 , 12 c.c. of s 
1% solution of the acid with 2 grams of yeastinoSchrbtter’sfermenu 
tion tube. After twenty to twenty-6ve minutes a quantity of carbos 
dioxide will have collected, and the liquid in the tube will smell of 
acetaldehyde, the presence of which may be confirmed by its p-rntn 
phenylhydrazone. w t v 

The enzyme is distinct from zymase. " • ‘ • 


The Theory of Disinfection. Bboihalp 0. Hbezoo and Rl, 
Bwzbl (^eitscA. pAysW. CAsm., 1911, 74, 221-24]).-y»nouJ 
antiseptics (chloroform, mercuric chloride, phenol, etc.) wen 
investigated, and yeast was the organism select^ for eipenmcn. 
Adsorption plays a part in the process, and this is revmibls ; it 
follows the logarithmic law. This U the first phase in dianfeetion , 
the second is the chemical action of the disinfectant on the micro- 
organism; the Uw for this part' of the action is not a simple o^ 
as determined by counting the dead cells, and requ^ 
iayaetigatioD. 
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M»<i Cterm-deatToying Power of Free 
Aoid, Its Salts, and other Complex Derivatives. 

(ir*. Xmi$ G»t>tnMtiU A,nt, 1911. 36, 207— 3i0). 
of comparative te*t» with fiolutions ot various oon- 
— ^ InM OB moulds, yeasts, and bacteria. The experiments are 
two iilesnni. the “ static ’* series, in which the nutritive 
contaioiag the organism were allowed to remain under the 
?“***** of varying oonoentrations of the respective inhibiting 
yjO ■' kinetie " series, in which the organism was sub- 
f a certain tints to the inhibiting reagent, a cultura then 
. j tho nutritive broth, and the presence or absence of life 
j^^Mtrated. The resistance of the organism to tlie concentration 
j*l^isinfectant, as a rule, followed the order, that if the ooncontra- 
“ gormicide sufficient to kill the very sensitive bacteria be 

as unity, then yeast would require four times, and moulds five 
concentration for their destruction, 
compounda employed were sulplmric and sulphurous acids, 
,. godinm hydrogen sulphites, and the sMium sulphite 

nMDOunds of acetone, formaldehyde, acetaldehyde, and dextrose 
..,,1^’vdv their action being compared with each other and with 
PT F.M.G.M. 


The Beopiratlon of Plants. \V. Zaleskt and A. Rsinhasd 
(jhodUn. ZtUuk., 1911, 36, 228 — 245). — The destruction of the 
rtructure of the cells (by grinding in a mortar) causes in some plants 
ta ineieased and in others a diminished respiration. The disintegra- 
tion of the killed msterial, in contrast to the results obtained with the 
living material, haa either no influence on the respiratory energy, as 
Bsasured by As carbon dioxide output, or increases it. When the 
plants are killed, the anaerobic proceasea bectmie more prominent ; the 
mote important the rhle played by such processes in the living plant, 
the less is the respiratory process of the plant interfered with when it 
is killed. The effects ot various substances on the respiratory energy 
vwe also investigated. It was found that sugar solutions which had 
hssn fermented with zymin, and to a greater extent neutralised 
extracts of the correspondiog quantity of zymin, or expressed yeast 
juice, stimulate the respiratory ^energy of p^ and wheat seeds. 
Qmnins has no effect on the respiration of sprouting pea seeds. 


The Nutrition of Green Plante with Formaldehyde and 
Ponnatdehyde-yielding Substances. Thomas Boxobny (Btoelutn. 
Ztiitek., 1911, 38, 83 — 97).— Stronger solutions of formaldehyde are 
toxic to plants. From dilute solutions, however (0'001%), spirogyra, 
which hag been rendered starch-free by keeping in the dark and treatment 
with calcium nitrate, can synthesise starch. Cress, also, which has 
been rendtred starch-free, can form starch if kept under a bell-jar over 
•edinm hydroxide solution to which has been added not too much 
formaldehyde (0'1%). With metbylal, plants remained alive, but did 
not form starch y>ntil they were exposed to light. Algm can form 
riareh froi^\^^^^ium bisulphite compound ot formaldehyde if 
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diiodium or dipoUuiam pho*pb»ie i»_ pMMBt, wiiieli ^ 

sodiam salphite Mt fr«e lirmleM. WiA flomrinf pUnu, ^ ^ 
other band, no definite poeitivo reanlt w nbl^aed ~ 
eubitanee waa need. Meth/I alcohol rtimnlatet the 
pea^eedlinge. .S. g tj 

Amoanta of Substancee Yielding Hydrogen Cyaojj, ; 
Soma Fruit Seeds. Paul Huber {Landte. Vtrtueit.-Slat., I jn 
462 — 482). — Native pear .eeeds contain no amygdalio, or not w 
than 0 0025%. Apple eeede were found to contain approimuteirsk! 
amounte of amyg^lin found by Lehmann (0'46 — 1’2I%). 
of sweet apples generally contain less hydrogen cyanide than tho« 
sour apples. Seeds of apple and pear qmncee cannot be di>liiigni,|s^ 
by the amounts of amygdalin they contain. 

Seeds of stone fruits contain considerably more hydrogen cyitide 
producing substances than hitherto supposed. As much as 0 $; 
hydrogen cyanide was obtained in some cases, corresponding wiOi V. 
of smygdalin. 

No relation seems to exist between the amount of total nitrogen is 
the eeeds and the amount of glucosides producing hydrogen cyanide 

N. H. J, m', 

Phytaee in Lower Fungi. Arthue W. Dox and Koss Goido 
(J. Biol. Chtm., 1911, 10, 183— 186).— An ensyme which decoDipo.e. 
phytin into inositol and phosphoric acid was first noted in rice luxn ty 
Suzuki and his colleagues. It is probable that such an ensjme i’. 
present in all plants which contain phj^in, or at any rate has a wiJr 
distribntion. It has not been found in animal tissues; the pre.mii 
research shows that it occurs in various kinds of Aiperjiltus ■ tl„ 
enzyme is present there in both the intrar and extra.cellulsr fenn. 

^ W. D. H. 


The Inulinaee of Aspergillua niger. J. Boselli (dim. /mt. 
Patltw, 1911, 26, 696).— The secretion of inulinase by Atptr^w o 
the same whether inulin, sucrose, dextrose, lievuloee, or sucrose and 
peptone are employed. Tbo enzyme diffuses with ease into the 
culture liquid, especially when the culture is old. 

The optimum acidity for the activity of the enzyme varies with the 
acid used and inversely with the temperature ; at 51® the optimum 
concentration of sulphurio acid is 5^/200, and that of acetic acid 
A'/12-5. At a given temperature the amount of change corresponds 
with the concentration of acid, optimum conceiitrations of acetic and 
sulphuric acids leading to equal changes. Slight alkalinity arresu 
the action of inuliuaso. The rate of change conforms J" 
logarithmic law. ”■ 


Mioro-ohemistry of Plants. L The Mioro-ohemistry of 
Biroh Camphor. 0, TuNManii {Chtm. Zmtr., 1911, i, 1656 ; irom 
Apoth. Ztit., 1911, 26, 344— 345).— When thin 1»™ * » 

biroh-bark are sobmitted to subliroation, tbe birch-campbor 1 
is obtained as a crystalline sublimate ; these crystals consist o Umg, 
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or nrt^'**i <u« grouped together in musee. They 
fc*2jye in (lightly enable in iqueous rhlorel hydrate 

aoitk honiene, and insoluble in water, aloohol, 

fj?"pi[uoleiuei earbon dieulphi^ ehluroform, and ether. The 
***!.ir Viald * y^Jmr eoloration when trratod with eulphurio aoid. 

e( biteh-oamphor in birch-bark may be estimated by the 
”*^Uioatioo |*ooe»^ and tables are given showing percental of 
fat different lamella. W. P. 8. 

goiable Carbohydrate of Cheetnut Flour, fliovanm Lrokciki 
.eii Aa<r.. 1911. i. 1873 ; from Slaz. t/itrim. ograr. iuU., 44, 
1,. [[g),_The flour ia eatraeted with water and a little lead acetate, 
^ the filtrate polarised J about 26% of sucrose is present. Erythro-, 
.••lo- and acro-dextrin are absent. These are perhaps formed when ' 
lie lecipeiatiue at which the chestnuts are roasted is too high. 

E. F. A. 

Coloar Ohangea Oooarring in the Blue Flowers of the Wild 
raioory, Ciohorium intybus. JoaErn H. Kastu and K. I* 
(fastii (denr. Chm. J., 1911, 46, 315 — 32S). — The flowers of the 
bine variety of the wild chicory, Cichorium inlgluu, are blue when 
they fint open, but in the course of a few hours undergo a remarkable 
Hriaaof ehan^ first becoming pink, then white, and, finally, brown. 
Xha praMnt investigation was undertaken in order to ascertain the 
nesH of thie phenomenon. 

It has bean found that the colour changes are partly due to 
nriitions in tbe amount of acid contained in the pigment-cells and 
partly to the action of an oxydase occurring in the flower which 
eiidisse and deetroys the pigment. It is shown that the decomposi- 
two of tiie pigment can also be brought about by tbe oxydase of tbe 
potato as well as by various other oxidising agents, such as 
potassium ferricyanide and permanganate, p-bencoquinone, and 
hydrogen peroxide. 

The flowers of tbe white variety of the wild chicory rapidly 
wither and turn brown, and in this case also an oxydase is present, 

E O. 

Occamnae of Fruin ia DierviUit lutea. Chaeaux (J. Pharm. 
Ckim., 1911, [vii], 4, 218 — 250). — ^The stalks and roots of the shrub 
DwtiUa lutea (D, Canadmaie) contain a glucoside which the author 
hu identifled as fraxin, a substance separated originally from 
Frocinut exteteur and later from Fnmnus onius, etc. A substance 
similar to saponin was also present. W. P. S, 

Mioro-Oheoiistry of Plante. II. Detection and Looaliaation 
of Andromedotoxln in Brioaoae. 0. Toumann (C/ism, Zentr., 
1911, ii, 641 J from Jpoth. Zeit., 1911, 2B, 555 — 556). — Thm sections 
of parts of the plant are shaken with water for ten minutes and then 
tnatsd with concentrated hydrochloric aoid ; in the presence of 
aodromedotoxiu, a greenish-blue coioratioo is produced, which changes 
gradually to vit^-red, With 26% phosphoric acid solution a violet- 
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red colorstion if •!«> prodoee^ ^ tkii ootmtion » ^ 
intense when phosphorie nnlifdride is need. Tbe wwpooBd is [t?* 
in (dmost ell perts ci the !e»»s*, the enter p«te of tbs 
cepenlet, and buds of Ericattat ; it has a povMid toxic action 

"■p.a 


The Green and the YeUow Oolonring Matter* of a. 
Ploridew. Habald Kylik (ZtUtek. pbysW. Chen., 191 ,, 

105 122). — Aa a contribation to the solution of the vexed 

whether the green colouring matter extracted from floridee bya!oij.j 
is identical or not with the chlorophyll of higlw plants, the 
finds that the colouring matter from Csromsum rt^m 
magnesium (compare Willstatter and Isler. this 3S3). 

With regard to the yellow colouring matters in the flondf*., 
author has isolated from Ctramium rvbrum thvM substaoMi* , out rf 
these is carotin, another is xanthophyll (pro^b ? identi^l *i,h 
lantbophyll of higher plants), whilst the third (furoianthin t], ,h,d 
presents a great similarity to xanthophyll, but differs from u ,n ,u 
solubility in petroleum, Is probably derived not from the Cer,,,,., 
rubruM itself, but from the diatomacea and fucoids with which it j, 
unavoidably contaminated. d. 

Composition of the Fat from the Seeds of Lophirs Wau 
Sakuel a. Pickles and William P. Hatwokth (dnolysi 1 11 , 38. 
493—491) —The tatty acids separated from this fat consis^ of oo;. 
of saturated acids comprising araebidio P 

add m p. 62'5°, and a small quantity of another acid, and j9; o< 
unsaturated acids consisting of about equal quantities of ole« acid 
Huoleic acid. 

Composition of Para Bubher-seed Oil. Samvel S Picklb lad 
William P. Haywokth (Analyst, 1911, 36, 491— 492).— The com^i 
tion of the mixed fatty acids obtained from a ^ Pani ruhbtr 

seed oil wae found to be; saturated (solid) acids, U* consi»linj d 
stearic acid, m. p., 69°, and an acid or mixture of Mids, m. p. 56 a 
unsaturated (liquid) acids consisting of oleic acid, 32'6%, hMlc^crf, 
60'9%, and linolenic acid, 2-6%. 

percentage composition : ^ 

Crude ^ , , 

fibre, as protein. »s bases. Ash. 

10-90 4-961 0205 3-83 

7 - 16 5-921 0-216 4-19 

8- 96 4-87 — 5'^^ 

The composition of the separated germs and husks 
»ch oafu. 


Fur- 

Fat. SugAr. furoids. 

24*84 5*18 S'72 

26*16 5*62 6*72 

24 08 8*42 6*66 


Pas 

plir>8- 

pbatidcs, 

0 - 0*8 

0-032 

0-038 


V« 

l‘i3 

Qi‘2 

{0-99 
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•ai XXstrlbntion of the Besentiel Oil in 
f mtt o oenm” (Linn.). Lcioi Fbanciscomi and 

% ^ ia pcwent in the form of minute drops m the epidermu 

n**f*f^ in the eelle immediately beneath it, and is abundant 
^ ^,11 vessels which terminate there. Young leaves contain 




» older ones. In the ves^eU of the stem, and in its 
■*^L?!!^««DeciaUy when young), the essential oil is present i 


’**^**hli*oiu^ty, wid is perticuiarly evident in regions where growth 
The root also contains it, but not in great amount. 


in oon- 


Tbe root also contains it, but not m great 

“ -I f. iJm nresent in tbe seed, to which it gives a strong, aromatic 
(he au IS •*»“ R' V S 

idesr. 


rtil and Cholesterolfl of the Soy Bean. Ukruank Uarruss 
J|a Dahm (drcA. Pharm., 1911, 249, 424-435).— See this 
ml. i. Ml. 858. 


The Belation of Certsdn Non-legumioous Plants to tbe 
Uitrate Content of Soils. T. Lytti.bton I.yon and Jauks A. 

franUin Inst., 1911. 171, 1-16, 205-220), -An ^ount 

^ numerous experimenta intended to illustrate the relationship 
bstwten soil, temperature, and nitriBcatinn, both in the presence and 
ibseoceof growing crops. Tbe results are tahulatod, and the following 
Iscts deduct : 

That the nitrate content of soil under timothy, corn, potatoes, oats. 
Billet, and Soy beans was different for each crop when on tbe same 
bU. 

There was a characteristic relationship between the crop and tbe 
nitrate content of the soil at different suges of growth. 

During the most active growing perio<l of the corn crop, nitrates 
eero higher under corn than in cultivated soil bearing no crop ; under 
I mixture of corn and millet at this jioriod, the nitrates were higher 
than under millet alone, although the cro|i yields were about the same 
IS each case. 

Both under com and oats tbe nitrate content was higher during the 
period when the crop was making its greatest draft on the sell nitrogen 
than in the later stages of growth ; nitrates under these crops and 
ander millet failed to increase late in tbe season when nitrogen 
kbeorption bad practically ceased, although uncropped soil showed a 
rery Urge increase in nitrates at that time ; this fact is accounted for 
an the supposition that plants in later periods of growth exert a 
retarding inSuenoe on nitnticatioD. 

Changes in the moisture content, or in the temperature of soil under 
crops during the growing season, did not materially affect the nitrate 
content except under the legume soy beans, but on unuropped soil an 
increased moisture content during September was accompanied by a 
marked increase in citrates. F. M. G. M. 
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Analjtietl Chamittry. 


HS»tim»tion of Moisture in Various Babetanoae by mesial 
jlegneslum Methyl Iodide. Th. ZnawiTMorr (Z^udi ^ 
C^., 1911.60,680-691).— The procM* is bnsfiy u foUoir,-,. 
snbsUDcs (coal, sterch, etc.) is treated mth anhydroui pyria.o, 
flolntion of in»gne>ium-methyl iodid© in amyl ©Iber ih adiiej 
operation is carried out in a kind of a Lunge nitrometer, which u f,hi, 
described and figured in the original paper. The moutnre, being 
absorbed by the pyridine, U at once acted on by the reagent, ani ij^ 
methane evolved, which represents the water, u then measured wm 
the usual precautions L di K 

Modified Cobalt Reaction for the Detection of SmaB 
Quantitiee of Hydrogen Peroxide, M. Lwchtss {Chem. 

1911, 1111). — To a 1% solution of crystallised cobaltous thlond, 

is added an equal volume of a solution of 1*6 parte of borar, 20 pan* 
of glycerol (D 1*24), and 100 parts of water. One to two c.c uf it* 
mixture are placed in a very narrow test-tube, and an equal volum* d 
the liquid to ba tested is carefully poured over the surfacs. 1| 
hydrogen peroxide is present, a brownish-bUck ring is formed at li* 
place of contact, and if much is present, a decided evolution of ga* till 

be noticed. . . , u , , 

The above reaction is also given by perborates, but not by (« 
sulphates. On wanning, however, these also give the teaciiut 
Addition of a few drops of sodium hydroxide solution also prorauia 
the reaction sometimes. I't h. 


Batimation of Fluorine [in Silicatea]. M. KibisstOcx {ZtM. 
anal. C/um., 1911, 60, 697).— A solution of linc oxide m auimomua 
carbonate is recommended for the removal of the Ust traces of sdica 
from the alkaline solution. b. 


New Apparatus for the Betimation of Sulphur and Carboi 
in Iron and Steel. D. A. Wbhnhann (Znt*cA. aym. Chinn, 1911 

24 1861 1862. Compare this vol., ii, 938).— Asftina^ o/ 6u/f*«i 

- in the estimation of sulphur the material is often dissolved in ron- 
centrated acid, which necessitates the passage of the gases evolved 
through water. The author finds that it is not nec^sary to have* 
continuous stream of cooling water, and has therefore 
cooler for the gases, which is fitted into the decomposition Bask by . 
ground glass joint, the whole apparatus being made of g!^ b'«! 
thing is 60 arranged that the gases evolved from the ^ 

throV water contained in the cooler before escaping to *eab-^rp 
vessels. There are also the necessary tubes for r^ning the add mU 
the flask, and for passing a current of carbon di^de j 

apparatus towards the end of the estimation. A diagram is give 
the apparatus, which is very compact. 
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- Carton— A condeuser u fitted into the decomposition 

■ T^ woond-^*— * special tube being sealed through the 
the flowtaw* leading gases free from carbon dioxide 
"^theaWlMato*. A diagram i« giren. T. 8. P. 

a^n don of Solphiirio Aoid in Soils. P. ds Sobsay {BuU. 

, nua. 1911i29i 133 — 136), — The soil (10 grams), 

■ . [ gf^ai of potassium nitrate and 5 c.c. of water, is di ied on a 

^d'bath, ignited, treated with 25 c.c. of hydrochloric acid, and 
f^rated on a sand-bath until all the silica is rendered insoluble. 
Ii II (hen treated with 20 c.e. of hydrochloric acid and 5 c.c. of water, 
^ted for thirty to forty-five minutes on a sand-lmh. liltorod, and 
with about 100 o.c. of water. Barium chloride is then added, 
^ the eslimation completed in the usual manner. N. H. J. M. 

Rapid Bstimation of Nitrogen. Oswalo Olaausxn (6''A«m. ZtU., 
IJlhM, 1130— 1131).— Three grama of the dried and thoroughly 
Mirdered sod mixed sample are heated in a Kjeldahl flask with 20 o.c. 
af miphuric acid, 5 grams of potassium sulphate, and eight drops of 
mer.'ur)'. Heat is applied first to the sidc.a of the flask for ten 
BinuWa, after which the flask is placed in the usual position. The 
cjMnlioo is finished within twenty to thirty minutes. In order to 
tasten the oooliog, a small lump of ice may 1^ introduesd. 

The soda solulioo used for the titration may be checked as follows, 
rhesmmonia evolved by boiling 1 gram of ammonium chloride with 
aqueous sodium hydroxide is collected in standard sulphuric acid, and 
the excess of acid is then titrated back. If the acid itself requires 
U6’l c.c. of soda solution, snd after the operation uuly 39’6 o.c., 
|it6 S c.c. of soda solution have been used up, corresponding with 
(1262038 gram of nitrogen; 1 c.c. therefore equals 000245844 gram. 

L. UB K. 

Apparatus for the Estimation of Nitrogen by Ejeldabl’a 
Method. Krikobb (Ch$m. Ztil., 1911, 36, 1063).— In order to 
svuid loss of ammonia during neutralisation, and bumping during 
diAiillation, the flask is provide with a tap-funuel, through which the 
alkali is introduced, the stem of the funnel having a branch through 
which steam may be passed. 

A simpler method is to employ a large flask, of 500 c.c. capacity for 
'.'0 C.C. of sulphuric acid, and add a little mercury. Afier cooling, 
250 cc. of water are added, followed by 10 c.c. of 4% potassium 
sulphide and 60 c.c. of concentrated sodium hydroxide solution. 
Neutralisation and distillation are completed without loss of 
smmonia. C. H. D. 

Analysis of Lime Salpetre, '' Kalk Stickstoff,” and 
‘‘Stiokstoflf K^.” E. Dikslack {Chem. ZeU., 1911, 36, 
1045 — 1046). — Zime Salpeln . — The analysis (including the estimation 
of any nitrite) is conducted like that of an ordinary crude nitre. The 
moisture, however, cannot be readily estimated in the ordinary way, 
but may be determined within twenty minutes by heating 3 — 5 grams 
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of the Mmpl* io a poredaio erueiblo ortt a niatl Sam tom lit 
dutant from tb« croeible. Caro rnnat bo takon that tho ^ 
not molt. ^ 

“ KiUk tMoal Kjoldahl proem givei un»a^»- 

aitrogon figaroa, but the following modiSeatillB gir«a 
reaulta. One gram of the (ample io boiled in a Sa«k with 30 c 
mixture of equal rola of eulpburie acid and water, with adduioj j * 
few drops of mercury. The conversion into ammonia is comDljJ * 
at most two hours ; addition of ]wtassinm sulphate towards tht 
is superfluous. The ammonia is then distilled off as ^ 

estimation of the various mineral conatituente and pre.eit^^ 
ammonia is carried out by the usual analytical methods. 

SUckHof £(Uk."—The tAme pToceet as for “Kalk Stickstoff ■ 
recommended. This product is distinguished from the former bj ^ 
dark colour and tarry odour, and by its chlorine content. ’ 

L- ns K. 


Eetimation of Phosphoric Acid by Direct Weighitu 
of Ammonium Phoaphomolybdate. Nobbeet vox Lot^ 
(Otittrr. Chem. Ztil., 1911, 14, 1 — 5. Compare Abstr., I9()<, b 
777, 895, 983). — Experimental details of methods presiously 
for the direct estimation of phosphoric acid as ammonium phojft*. 
molybdate in soils, manures, and vegetable ash are ducupieed. i 
detailed account is given of the author’s method of preparing th, 
required reagents, the amount of material to employ, and tie 
modiflcatioDS recommended in the respective cases of vaiioui ruili. 
soluble phoephatic manures, basic slag, superphosphates, sad bow 
meal. E. M. U. M. 


Estimation of Arsenic in Pyrites. Gbobu Himsuw 
(Om<s*t. Ztitsch. £erg. dr JIuUtnwettn, 1911, 60, 175 — 178) — Tkr 
author discusses Vilstrup's method for the analysis of pyrites 
(Abstr., 1910, ii, 458), and recommends that the areenious sulphide be 
redissolved in hydrochloric (or hydrobromic) acid treated with 
bromine and subsequently heated to remove excess, the soluiioii 
rendered ammoniacal, and the arsenic reprecipitated as magnetiom 
ammonium arsenate ; this is collected after twenty-four hours, 
redissolved, and estimated by any of the known methods, or the 
redissolved sulphide may be evaporated with nitric acid until irw 
from chloride, the arsenic precipitated as silver arsenate, collected, 
ignited, and the metallic silver weighed. F. M. G. M. - 

Detection of Small Quantities of Arsenic in Urine, Blood,, 
and Other Organic Substances. Gbobo Lockesakn ( Biociim . 
Zeitteh., 1911, 36, 478— 493).— Tho following processes are described : 

(1) The destruction of organic matter : for which fuming nitric acid 
and a mixture of potassium and sodium nitrates are employed. 

(2) The precipitation of the arsenic : which is brought about by adding 
ferric ammonium sulphate to the solution and precipitating thorefroo 
ferric hydroxide by the quantitatively correct amount of ammonu 
solution. (3) The detection of arsenic in this precipitate by » 
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■ a . ggogiraotod Muth ai^antua. The Uat tracer o( arsenic are 
fMa thttmgmtM by the farrie hydroxide method, the full 
*“ P*P®‘'- S. B. S. 

-.anrttion of Carbon in Irons and Steels in the Electric 
Hass Aooostis {Ztiuch. angtw. 1911, 34, 

1!103>- — Theptooeas recommended is e-vseiitially the sAme as the 
* ,j**rihed by Loren* (Abstr., 1893, ii, 491). The sprinkling over 
ireo chromate cannot be recommended, but the use of 

^ oxide in the front part of the porcelain combustion tube is 
‘^^^tely necessary to ensure complete oxidation of the carbou. 

* _jn electric furnace is described and liguroJ, wheioby it is possible 
JO k«t the iron at 1000“ and the copper oxide layer at 800“ The 
^huslioo is carried out in a current of purilicil oxygen, and after 
^tg through drying tubes containing sulphuric acid, the carbon 
ij^deia absorbed in the usual soda-lime tubes. L. dk K. 


Analysie of Graphite. Fbiedrioii Mayer (Chem. Ztti., 1911, 36, 

[y 24 1025). — The amount of carbon present in graphite may be 

.lisMited by uking the calorific value of the substance. In order to 
resuie the complete combustion of the graphitic carbon, 0 6 gram of 
lbs graphite is mixed with 0'4 gram of pure benzoic acid, and the 
nlorilic value of the mixture is determined in a Bert helot’s bomb. 
One kilo, of graphitic carbon yields 7900 Cal., and 1 kilo, of 
bsaioic acid) 6322 Cal. If the graphite under oxauiination contains 
tuipbttr, an allowance must be made for its quantity. Kor tliis purpose, 
tbe sulphuric acid formed during the combustion is estimated by 
(itiating the solution of the acid in the water contained in the bomb ; 
for each c.c. of A'/IO solution required for the titiution, 7’06 Cal. 
ut deducted from the result first obtained. W. P. 8. 


Detection of Carbon Monoxide by means of Blood. Hautwio 
Kxaxie.n and O. voN Mayer {^Zeitsch. amil. Chein., 1911, 60, 669 — 697). 
—The gas to be tested is shaken with blood (preferably ox-blood), which 
i> tlien examined for carbou monoxide by one of the usual methods. 
The original Hoppe-Seyler sodium hydroxide process cannot be recom- 
luecded, but the Salkowski modification of the sauie readily detects 
I „ of carbon monoxide in the blood. Salkowski’s hydrogen sulphide 
inthod and Buhner’s tannin process are less delicate, only shewing 
j;, or above. The Kunkel and Welzel ferrocyanide method and their 
/iiginal tannin process are also capable of indicating as little as 1% of 
Mtbon monoxide. The full details of these processes, with seme 
.omments by the authors, are recapitulated in the original article. 

L. DE K. 


Microcbemical Atialyeis of SiUcatea. KicdarI) Canaval 
ZaUtk. prakt, 6eoi., 1910, 18, 460 — 461). — A process by which the 
wnstituents of refractory minerals can be qualitatively determined. 
The finely powdered substance is thoroughly mixed with an equal 
volume of te^ oxide, and carefully fused in small portions to a globule 
cnan alanuniam spoon; the cooled pulverised globule is then frequently 

V/\» n 
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erapont«d with nitric add, after which the lilioa, l«aj^ ^ 
conatitttents can be aeparated or identified hj rariosa 
described in the original. P. 

Detectioii of Silioatee, PlnoridsB, and SUioofinoridea. t, 

E. Baowmsa {Artur. J. Set., 1911, [iv], 33, 249 — 260).--^ 
cop about 1 cm. in diameter and depth ia made by running tia 
metal into a mould, and a flat piece of lead with a small ^ 
centre is used as a cover. Into this cup ia placed about (i ] 
powder* d calcium fluoride, together with O'l gram or 
silicate, and the miiture ia carefully moistened with a ft» 
sulphuric acid. Upon the upper side of the cover is place! a 
moistened bla* k paper, and upon this a small moistened pad of 
filter paper, so as to keep the black paper moist during the ten nunS 
beating on a steam-batb. At the conclusion of the expennitti 
white deposit is fdund on the underside of the black paper owst til 
opening in the cover if silica was present in appreciahle 
Conversely, the process may be used for the detection of fluorid^ 
heating these with silica and sulphuric acid ; silicofluoridi, 
decomposed by sulphuric acid readily in the cold. ft K, 

Qualitative Analysis of Metals ■without Employment a 
Hydrogen Sulphide or Ammonium Sulphide. 0. P, p,,,, 
(Jlfon. Sci., 1910, [iv], 24, II, 641— 644).— The mixed metal* ai 
evaporated several times with nitric acid, whereby stannic oxide uj 
antimony tetroxide are separated. 

Silver chloride, mercurous chloride, and lead chloride are [«■ 
cipitated with hydrochloric acid ; after boiling with smmnnium clilonk 
bismuth oxychloride separates ; the filtrate is rendered sikxia 
with potassium hydroxide, and ammonia eliminated by boiling : 'd, 
solution is again cleared by boiling with hydrochloric acid, alter eta, 
the addition of potassium hydroxide aod hydrogen peroxide ps 
cipitates the oxides and hydroxides of manganese, cobalt, nitli^ 
copper, mercury, iron, titanium, zirconium, uranium, and part of ti 
magnesium j the solution is then acidified with hydrochloric acid lai 
saturated with ammonia, when aluminium phosphate and hydruxti 
separate. 

The solution is acidified, and on subsequent treatment wrj 
ammonium carbonate yields barium, strontium, and calcium car't/v 
ates, and when again acidified, followed by the addition of pota-,'m 
ferrocyanide, furnishes zinc hydroxide ; the further addition e 
hydrogen peroxide and ether precipitates the chromium, leaving 
the arsenic and remainder of the magnesium, which are fioiii 
precipitated with excess of ammonium hydroxide. The furtin 
separation of the individual elements is carried out by Iccon 
methods. 

The presence of iron being found to vitiate the hydrogen perona 
test for titanium, the author recommends the employment of potawia 
persulphate in dilute sulphuric acid solution, accompanied by a conffli 
containing the equivalent colorimetrically in ferric sulphate to v 
hydrogen peroxide and a standard solution of a titanium solution m 
be added for comparison. 
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tfiithod QusHtative Analysis. D. A. Roche {.Vom. Sei., 
A I, 87. Compara precadieg ab.stract). —An adverse 

111' r ^ p.mSil ’e nteUiod of analysing metals without the employ- 
hydros*” iulphido or ammonium sulphide ; the author states 
lisiibility of other insoluble residues besides stannic oxide 
*• . * _ (fttoxide remaining after treatment with nitric acid is 

"** dried, and suggests the presence of silica, titanium oxide 
I COBS' juriam sulphate ; also, that the separation of lead 


that the silver would be liable to be overhxilced, and 
'?^L_,A,iric add would be pr 


^ phas|di««<= aetd 
Psmfil. 


precipitated before the stage indicated 
K. JI. O. M, 


iv,t>Mittm : its Detection as the Cobaltinitrite. Leon 
K ewsM (/ Amtr. CKem. Soc., 1011, 33, 15tiG -1560).— The 
tireness of the author's method for detecting ]x)Ussiiim as the 
Jiinitrite (Abstr., 1910, ii, 340) can be gr.atly increised by 
• _ out the teat in the following manner. Two tall boikers, of 
^00 cc. capacity, are placed side by side on a mirror. In one 
ikarare placed S c.c. of the solution to be tested, an<l in the other, 
.j of water, and to each are added 2 5 e.c. of tho su<lium cohalti- 
ni* reagent and 5 C.C. of 95% alcohol. If, on looking down 
ough the solutions into the mirror, the image ol the observer 
;«ars equally sharp in each case, potassium is not present, but 
lie image is dimmed by the liquid in the beaker contsining the 
ution under examination, pota.ssium is pie.sont to tho extent of 
>r more parts per million, (lore must l)e taken to unsiiro the 
•see of ammonia, since ammonium salts aro readily precipitated by 
I reagent, 10 parts per million being sufficient to yield a visible 
aiioess. It is also of importance that the solution should bo either 
itrsl or slightly acidified with acetic acid. K. U. 


tfew Indicator for the EetLiuation of Alkalis in Blood, 
ct l$ERNii*EDT (Chtm. ZttUr., 1911, i, 1763 ; from H'tsn. klin. 
rA, 1911,34, 606—607). — An indicator, consisting of a mixture 

2 volumes of 1% " alizarinsulphazid ” solution and 1 volume of 1% 
igocarmine solution, is recommended for use in the estimation of 
shs in blood according to Engel's method (titration with A/TS- 
taric acid solution) ; the indicator exhibits a dark green colour 
udd solution, and reddish-violet in alkaline solution. W. P. S. 


Estimation of Calcium and Magnesium in Hard Water. 
STHIS Nothkaoel (rero;f«n(fic/ttt>ist«n nun dem Geiitte dta Militar- 
litaUicuent., Heft 46 ; Arbb. llyg.-chem. UnUrmicftungsiUlkri, 1911, 
Tl. 76 — 86. Compare Grittner, Abstr., 1902, ii, 696). — A 
iew of the work of Winkler and Grittner, with numerous tables 
lonstrating the results obtained by various modifications in the 
eriments carried out by these and other workers. 

F. M. G. M. 


Setimation of Very Small Amounts of Calcium by means 
Potassium Permanganate. Leon T. Bowbeu {J. Ind. Engin, 
tm., 1911, 3, 82— 84).— The solution (5—10 c.c.) containing a 

69-2 
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miniiBum of 0 3 of eAkiom io trMted with a f(^ , 
ammomom bydroxido and about 0‘4 gram rf afflmoaiuia J?*'* 
boiled, and 0'2 gram of ammonium oxidate added, agaia bt.s 
dilated with about ita own Tolnme of a 3% solution of 
bj'droxide and allowed to remain several hours. 

The precipitate is collected by suction on an asbesto* ;a,j 
of “Shimer" form, washed with 3% ammoninm bydroxui, 
pad with adherent precipitate transferred to a beaker and 
1 c.c. dilute sulphuric acid (50%), titrated in boiling -ij'.oii,., * 
excess of A'/200-pota86ium permanganate, and the eicfe,„ , , 
back with A7200-oxaUc add. The amount of potassium perani ',i^t* 
consumed by the asbestos, water, and acid must be detcrmit,.; ^ 
blank experiments ; the first titration of the asbeatoi, t nUo*. ' 
the impurities, and a second one should be made for tbo jiu" ^ 
be deducted in the future employment of that pad; one |,..l ,*i,j 
for about twelve experiments. Special burettes graduat&i -i 
and 0 01 c.c. are employed, with the ends drawn out so that l.T.i 
are equivalent to 0'15 c.c. of the solution. The ^',-200 ..nju.ij, ^ 
permanganate is not oxidised as much as it should be hv t!,,/^ 
therefore it must be standardised against a calcium oxalate -..lii". " 
of approximately the same concentration as that emplove.l iu o 
estimation. K. j] ;; y 


Detection of Certain Blementa which Form Insolabu 
Sulphates : Barium, Strontium, (Calcium) and Lead, haiur 
E. Browsing and Philip L. Blumenthal (Amer. J. ,S'ci., bll, u 
32, 246 — 248). — Ten c.c. of the solution are precipitatoil Hitiitivir» 
chloric acid, and to the filtrate are added 6 grams of sitiuiu'.iia 
acetate and an excess of 10% solution of ammonium .sulphate 
warming the liquid, the sulphates are collected and wa.she.1 miat 
saturated solution of ammonium acetate until free from lead : tU 
filtrate and washings are then kept for further testing. After pkciq 
in the filter a little sugar carbon, the paper is rolled up and hesteiu 
a covered porcelain crucible to full redness for a few minut,>, la 
fused mass is then heated with 5 c.c. of 50% acetic acid to decompe.e ta 
sulphides formed. The filtrate is then tested for hariuoi vru 
potassium dichromate, and in the filtrate from tbo barium chruuua 
the strontium aud calcium are reprecipitated by bailing with SAiiis 
carbonate. The washed carbonates are re-dissolved in nitric acid, au 
the liquid is examined spectroscopically ; if the amount is not in 
small, the nitrates may be separated by boiling with amyl alcohol. 

L. DE K. 


Estimation of Magrnesium as Oxide. 0. Kali.auner (Chru 
Zeit., 1911, 35, 1165— 1166).— The author confirms the statements i 
Krause and others that magnesium chloride cannot be readily convertsl 
into oxide by simple ignition. 

Berzelius’s method (evaporation of the magnesium chloride aolotxt 
with mercuric oxide, and ignition of the residue) gives technically come 
results, provided that the operation is several times repeated, for tfei 
a double treatment with mercuric oxide gave in one of the authai 
experiments a re.sidae which still contained chlorine. L. oz K. 
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iidlTsi* ^ Onproos Iodide. H. Babkt {Ztitteh. anal Chtm., 
■^5^695 — ®9®)- — gnuns o( the sempIe ere repeetedly 
with dilate emmonie bjr decantation and filtration into a half- 
until the filtrate ie fiw from copper. The residue is then 
1 nitric acid in ease it should still contain any copper. 
jiBjaot part of the ammoniacal solution is placed in a 500 o.c. 
j^mlvtic vessel, 5 grams trf tartaric acid are added, and then again 
gach excess of almut 1—15% present, 

j this solution, the copper is then separated electrolyiically as 
* I Vt'hen completely deposited, the cathode is removed and 
rinsed. The adhering copper is then dissolved in 30 c.o. of 
arte acid, diluted to 600 c.c., and, after adding 5 e.c. of sulphuric 
*Iid the solution is again electrolysed {X.D. 10(1 — 0'5 ampiro), using 
ome cathode. Similarly, the copper is recovered from the nitric 
jtid solution of the insoluble residue. Any copper present as sulphate 
ptj he extracted from the sample with water. To the liquid free 
ftoai copper are added 20 c.c. of chloroform and tlieii an excess of 
trdfochlorie acid. The iodine liberate,! in then titrated with A710- 
Ltiosulphale. L. OR K. 


The Spectroacopio Recognition of Traces of Mercury in 
fjitrocelluloee. Stability in Eiploaivea. .Jean Klohin (JTeifscA. 
f4,. .SVjW<«. Sitrtngslojfweaen 1911, Q, 21 — 22, C3 — 66). — A detailed 
IrhTiption of methods employed to demon.strato s[>ertroseopicslly the 
-erwoce of mercury in nitrocellulose. Illustrations of the spectre- 
irope and other apparatus employed, with tabulated results and 
rurrw, are given in the original. F. M. 0. M. 


Time Curves for Cadmium Deposited fi-om Organic Electro- 
ytea. Jlaav V. Dover (J. Amer. Vhtsni. Soc., 1911, 33, 1677 — 1583). 
-Holmes and Dover (Abstr., 1910, ii, 1111) have shown that cadmium 
an be deposited in a satisfactory form from various organic electro- 
rt« when the rotating spiral snode is employed ami the current is 
(M than one ampere, but that the character of the deposit varies 
oKsidersbly with the different electrolytes. Experiments have now 
icen made to determine the rate of deposition and the quantity of the 
Detal that can be deposited from each electrolyte in a sufficiently 
dbesivo form to allow of accurate weighing. Curves have been con- 
tmeted for each electrolyte, the time being plotted as the ordinates 
nd the amounts of cadmium deposited as the abscissm. 

It has been found that the maximum quantity of cadmium which 
'ill form an adhesive deposit and the rate of deposition vary greatly 
'ith the different electrolytes. The data are recorded for cadmium 
cetate, formate, and lactate in each of the acetate, formate, and 
(elate electrolytes. The deposits are finer and more adhesive when 
he solution is decidedly acid, but If too much acid is used, the last 
faces of the metal cannot be deposited.' E. G. 

fetimation of OoUoida in Arable Soil. Josef K6nio, Jur,ius 
l^ixsAtuiEK, and C. Hassles {Landw. VemuchaiStat., 1911, 76, 
— Thn amounts of colloids in soils may be estimated by 
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meADB of s solotion of mothyl-Tiolet of anA > stnogth that • it- 
colour remains after absorption by tba soil. Solntions conui"*^ 
2, and 3 grams per litre may be employed. Absorption of 
estimated by means of a iV/60.s<dution of triealeiam phosphii, *** 
Potassium is chiefly absorbed by the colloidal clay, »ti,j j, 
more or less completely liberated by oxidation with hydrogen ^ 
or by an electric current. Phosphoric acid, on the other hS'*' 
mainly chemically fixed by the production of insolnble phosoh^ * 
calcium, etc. The combination is rendered more compi^tt b 
action of beat, and even strong electric currents fail to dirtoi ' 
phosphoric acid completely. ‘ * u* 

A method is described for estimating the readily soluble conttit 
of soils by means of an electric current. The results, u 
potassium, are approximately the same as those obtaine.! by ste»o: 
under pressure and oxidation. Results obtained by the latter 
agreed well (in the case of potassium) with the amounts a, ' i"* 
assimilated by plants. N, jp j 


Estimation of Ferric Oxide in the Presence of Alumim 
Ebieoeb (Ghent. Zeit., 1911, 36, 1054).— The weighed mixed 
which need not be ^wdered, are introduced into an Erlenuieyer 
and boiled gently with a mixture of 25 c.c. of sulphuric acid si.d 25 
of water. After five to ten minutes the iron oxide has dlw.lve,! « 
may be noticed from the colour of the nndissolved alumina. \vi*| 
cold, another 50 c.c. of water and some zinc are added, and linalK ta 
iron is titrated with permanganate as usual. j,. [.j'g 


Gravimetric Estimation of Nickel and Cobalt. L. I)tti| 
{Ghent. Zeit., 1911, 35, 1077). — To the solution containing the tiictd 
or cobalt is added a very slight excess of potassium hvdrtis;5 
solution, and then a solution of potassium persulphate. When its 
supernatant liquid has become colourless, the precipitate is wa'W 
with cold water and then collected on a filter. After ignition tb 
oxide is reduced by heating in a current of hydrogen, and the nifksi, 
or cobalt, is then weighed as metal. Salts of ammonium shoulil b 
absent. !<• ns K. 


Rapid Estimation of Nickel in Steel. O. Raclik (.ifcn, 
1911, [v], 1, i, 84 — 86 ). — One gram of a steel containing about !'■. 
nickel is dissolved in 10 c.c. hydrochloric acid diluted with an equi. 
amount of water, boiled with 10 e.c. nitric acid, and treated with 20" ci 
water ; ammonium hydroxide is added until the solution becomes rti 
but remains clear, followed by a calculated excess of polasfius 
cyanide, and then by a further quantity of ammonium hydroxide, a(;« 
which the solution is filtered and made up to a volume of 500 c.t 
Halt of this is removed, treated with 10 c.c. of ammonium eulpbaa 
solution, and five drops of ^tassium iodide solution, followed 1^ 
titration with silver nitrate ; 0 24% must be subtracted from ih 
nickel found as due to the action of the cyanide. The solatia 
employed should contain respectively the following weight of 
salt in gnma to the litre : silver, nitrate 6’788 ; potassium cysma 
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..ud, ,.,. .4.,.,, .. 

d/r«.nd Icad and eeparetion if tii Xo“ [‘'“''“‘'f '''P'>ll*t^wah 

b; boilmg with eulphuric acid is not I! ‘‘"““o 

m«a»Uno«, i, fmm totally insoirwr*’ P'"”’"""'. i« hi 

The author has found that ^ *”“• 

raU Hrong acid. 22 vole. Water) “Tn* '^>'>“«d acid (m 

. .cubic amount of copper ^fo^ aiH^S ‘^l-^vant^ThTaddlg* 
New Method for the Do«t .■ 
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"‘-^4 otbtitX «f oad^iun,' 

“"ch permangauete will b?conu‘4‘ ^«“o“S;en7£ 

Estimation of Caoutoh “* 
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‘‘“sw iuciudelt^ '^°’’‘»‘"s‘ll^J'varyi„7th^^ **>«» that 
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th« coDcentntion at the Ditrie eeid end the tamMrMnK u 

decompontion ii carried ont, aod repbeiog 

forme of apparatne. M 0 

Httbeoer’a Caontohoao Tetntbromide. OnBtBo u, 

ISll, 25. 63i, 751—752); R. 

677 — 6T8).— Polemical in reference to HUbener'a metli vj 
eatimating bromine in caoutchouc letrabromide. p jj ('! 

A New Uetbod of Eetimating Alcohol Vaponr 
BAVDatxeL (IToM. Braver^ 1911, 28, 21—23. Compjt^ . ‘'f' 
1906, ii, 584). — A sketch of the apparatus employed, iritli ^ 
of the method hy which the author estimates minute qusiui^*') 
ethyl alcohol colorimetrieally by passing the rapour into a j 
potassium dichromate in .sulphuric acid. p yj i; jj 

The Proportion of Dextrose to Lsetruloee in Certain Preserru 
Fruits. FaVREt and CaasrEB {J. Pharm. Chim., I'jn (j,, ^ 
253—255). — The authors 6nd that apricot pulp, dried sprit, .,'1 ’j 
prunes contain about twice as much dextrose as Isculose, ar.) j. , 
consequently, the detection of an excess of dextrose in preserve, uvn 
from these fruits does not necessarily indicate that added desire,, ; 
present. \V, p s 

ViBCOsity of Saccharine Solutiona. Ph. Obth { 1 m . .i,,,, 
CAim. Suer. Di»i„ 1911, 29. 137 — 148).— The viscosity of sao liarm 
solutions may be expressed by the following equations ; 

log.{log,i;) = 0'06949S ~ 2 + 0'0.338i935(i + Kn) - 0'00981Sis >( 
and 100Ar=156'89-0'81586m + (00187228m-l-38441)(, 

in which i) is the viscosity compared with distilled water at 20’ =. ) 

X the amount of sugar % obtained by inversion (Clerget), n the nor. 
sugar %, m the dry matter, and t the temperature. The equat or.! 
hold good with percentages of sugar between 60 and 76. wuli in 
matter between 65 and 82%, and at temperatures from 20’ to 91 ) , 

Viscosity increases very rapidly with diminished teraicriiturr. 
especially when the concentration is high. N. H. J. M 

Detection of Small Quantities of Disacoharides. tliai, 
Neubeko and SuMio Sasevoshi {Bioeltsm. ZtiUeh., 1911, 36, 41-55i, 
— The method is applicable to those disacebarides whirli funs 
pbenylosasones. 

Maltose may be detected in the presence of other disacclmridea ty 
converting into the osazones, dissolving in water, and treating with 
yeast jnaltase for two days. The maitosazone is converted by the 
enzyme into glucosazone and dextrose. The solution is hitered and 
treated with mercuric acetate, and the dextrose estimated in tbs 
61trate by Fehling’s solution after removal of the excess of mercury 
with hydrogen sulphide. 

In this way 0 01 gram of maitosazone may bo detected. iw.Malt 
osazone is not attacked by yeast enzymes, but may be hydrolysed by 
heating with 1 '5% sulphuric acid, when dextrose is set free and may be 
detected as before. Wtosazone and melibiosazone may be hydrolysed 
with emulsin or kehrlactase, or by heating with 1'6% sulphuric acid 
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of golM^ooo ood gluGosawne. The method allows of 
of thoeo eubeUaces in presence of hexoses and of 
*** finer*"** which will not be hydrolysed in the above 

P**^ W.J. Y. 


mia Bi ^ma tion of Carbohydrates by Oxidation with Perman- 
j- llralin o Solution. W. GrEIFKSHAGEN, JoSKV Ko.nio, and 
^eitec*-! 1911, 35, 169 — 193). — All carbohydrates, 
^iluvalent alcohol*, theeorresponding aldehydes and ketones, and poly- 
are oxidised in alkaline solutions quantitatively to oxalic 
"^^loJ^bon dioxide. The details of the method for estimating the 
*uiialion products are given by tho authors. If the oxidation is carried 
»ith standardised permanganate solution and the reaction mixture 
• afterwards acidified, then by titration of the eiceas of permanganate 
«ilh oxalic acid, the amount of oxygen usc<l in the oxidation process 
(jj, be determined. The terminal groups of the sugars appear to be 
oiidued in alkaline solution to carl)on dioxide, the intermediate groups 
rieldiog oxalic acid. In the case of ethylene glycol and erythrol, 
Ihe rwulW obtained indicate the formation of polymorides as inter- 
pfdiate products. Formic acid was never detected amongst the 
audition products, S. B. S. 


The Estimation of Starch. W. Grkike.sjiauen, Josef Konio, and 
A. .Scholl (Biochem. Ztittch,, 1911,35, 191 — 216). — The polarinietric 
Oflhod of Lintuer's (polarisation after troAtmont with cold more 
coiicvntrated hydrochloric acid) and of Kwer’s (poliirisation after treat- 
with warm more dilute acid) are applicable to all varieties of starch. 
The rotatory power by Lintner’s process is alxrut I he same for all kinds 
of rtarch ( + 202“), whereas that by Kwor's dilTors for tho different 
■tarches from maize, rice, wheat, rye, barley, and oats, hut has a mean 
value of about 183“. In applying tho method to fodder, etc., it is advis- 
able to treat the material first with water, alcohol, and other to remove 
other sulutacces which effect the polarisation. Cellulose, hemicelluloso, 
and pentosans have no effect in these processes. Condiments and food- 
alafla can also be examined by the methods ; in certain cases (for 
example, cinnamon) the material should be treated with hot alcohol 
before submitting it to either proces.s. Tho com lusioii is drawn that 
these proc&sses are as valuable for examination of foodstuffs as the 
ordinary gravimetric methods. S. B. S. 

Estimation of Volatile Acids in Wine. A. Verda [Chrnn. 
Zmkt., 1911, ii, 643; from Schvoeiz. Woch. I'harm., 1911, 49, 

310— 311).— The usual method of estimating the volatile acids in wine 
(titration of 200 c.c. of distillate obtained by distilling 50 c.c. of the 
wine with steam) appears to yield low results in the case of wines from 
Houthem Italy ; it is recommended, therefore, that the distillation be 
continued until the distillate no longer exhibits an acid reaction when 
tested with litmus paper, showing that the whole of the lactic acid 
present has distilled. W. P. S. 


Estimation of Free Patty Acids in Pats in the Preaenoe of 
So^ and Alkaline-earth Soape. David Holds and Julius 
Ma*uu**oh {Zmt$eh. angeto. Chem., 1911, 24, 1945 — 1948). — In order 
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to prarenl hydrolysi* of tb« soap*, fdtowing proeon u 
for the eetimation of tree fatty aeids in mixtoree cooristingiT^ 
mineral oil, »oap, and calcium or magnesium ao^w : Ton gtiauf^ ^ 
sample are boiled under a rodox apparatoa with 60 c.c. of » , 5 ^ ^ 
coDsistiog of 9 Tols. of “beniine” and 1 vol. of 
alcohol until solution of the sample is attained. The hot 
is then filtered, and the filter is washed with a small quantliy of^ 
benzine ^'-alcohol mixture. The filtrate and washings li 0 » BmU 
in a (‘eparating funnel with 30 c.c, of 60% alcohol (by Toluii,e;, 
thoroughly, and titrated with jV/lO-alkali solution, uii„j 
phthaleio as indicator ; the end-point of the titration is iiiiJiat*^ 
the appearance of a pink coloration in the lower layer of the 
of the funnel (compare Abstr., 1910, i, 538). \V p ^ 

A nal yaift of Lactic Acid. W. KLArrsorH {Chm\, Ztit , U'lh 35 
1026— 1027).-— The following process is recommended for the 
tioo of lactic acid and lactic anhydride in samples of commercial j^, 
acid. One gram of the acid is diluted with 20 c.c. of waUr 
titrated with A/l-sodium hydroxide solution, phenolphthslcm 
used as the indicator. The quantity of alkali used corre.-poi,,i. w.tj 
the lactic acid piesent, together with one-halt of the anhydride, i- 
excess of from 1 to 3 c.c. of the sodium hydroxide solutiou is i,„, 
added, the solution is healed for five minutes on a water haih, u,, 
excess of alkali is titrated with rV/l-sulphuric acid, 1 c.c. of the Utio 
is added in excess, and, after being heated for two minute' tin > 
water-bath, the mixture is titrated with A/l-sodium hvdrtiiii, 
solution. The quantity of alkali used in these operations, after alios 
ing for the sulphuric acid added, is equivalent to the second luif 
of the lactic anhydride present. A simple calculation then giv,-. 
the Quantities of lactic acid and anhydride in the sample. 

^ \V. P, >. 


[Batimation of Lactic Acid in Blood.] H. Fsna (RuyU,. 
Zeittch., 1911, 36, 368— 385).— See this vol., ii, 991. 

Estimation of Tartaric Acid in Apples, Pears, Cider, and 
Perry. G. Waecollieb {Ann. F<dnf., 1911, 4, 485 — 4'Ji)).— Ihe 
author finds that, as a general rule, apples, pears, cider, and ^rry di 
not contain tartaric acid. For the estimation of this acid, wher, 
present, the method described by Kling (Abstr., 1910, ii, 3 j,', 
was found to be the most trustworthy. The methods pru|o-. i 
by Berthelot and de Fleuriou, Pasteur and Relxml, Meslrezat (.\h.tr,, 
1906, ii, 635), and Muttelet do not yield satisfactory results^^ ^ 

Detection of Small Quantities of Qlycuronic Acid ^ 
Osaxone. Cabl Neoberq and Sumo Sakkyosbi [ Btochtm . 
1811 , 36 , 66— 69).— The phenylosazone of glycuronic acid 
napbtharesorcinol test (violet-colour when heate 
resorcinol and hydrochloric acid). -The colour may be “ 

benzene or cMoroform, giving a violet solutton. The ^ 

osazones, hexosazones, and disuorosazones does not interfere 



AMAtTTtCAL CBEMISTKV. 


ii. lOSff 


giooe BO odtwt i* extrMted by the benuDS or cbloroform 
■ ^niriw B othor ^ “OO'J pl»c« of beniene, the extract is 
>•*****^ 0 ^ Of lea violet with other osaiouBs. lo this w»y, 
of giyeownie »cid ogaxone m«y be detected, W. J. Y. 

n-tinitttt"" ot Boneolo Acid. Orro Folis and Faun F. Flandbos 

— 1626). — In an investigation of 
' it wa» found that the benzoic acid could be satisfactorily 


^ except bentoic 
wiutiOB. 


**7 titrating a solution in chloroform, from which all the 
w"®* . had been removed, with sodium ethoxide 


tvrwic 


In attempting to apply this method to the estimation of benioio 
id io ketchup, it waa found that several other acids ai well as 
ewic •cbl nte extracted by the chlorofonu, and, after numerous 
the following method was devised, 
ketchup (25 grams) is placed iu a 50 c.o. beaker, 2 c.c. of con- 
(acirated nitric acid are added, and about O ^— 0 3 gram of sodium 
tjilnte is introduced in small portions, the mixture Ixing well stirred 
i/ter each addition. The liquid is rinsed into a 500 c.c. separating 
funnel by means of 200 c.c. of saturated aiiimuuiiim sulphate solution, 
lod n then extracted five times with chloroform. The chloroform is 
transferred to another separating funnel, and shaken with 200 c.c. of a 
alurated solution of scslium chloride, slightly acidified with hydro- 
chloric acid. It is then transferied to a third separating funnel, 
igtio shaken with 200 c.c. of the acidified salt solution, and then run 
off into a 500 c.c. Erlenmeyer flask and titrated with standard 
tedium ethoxide solution in presence of a few drops of alcoholic 
phetiolplitbaloin. 

The repeated washing with salt solution doe.s not remove cinnamic 
Arid, and any of this acid which may he present will therefore be 
s-timated with the benzoic acid. The method is rapid and gives satis- 
f»ctory results. It ia also useful as a qualitative test. It is only 
necessary to shake the chloroform after titration with a small quantity 
of water, to separate and filter the aqueoms solution, and add ferric 
chloride or apply Mohler's test. E. U. 


Apparatus for the Estimation of the Melting Points of 
Fats. Leo von LiEnEKMANs (ZtilKh. Kahr. Genussm., 1911, 22, 
291 — 295). — The apparatus consists of a U tube, the lower portion of 
which is filled with mercury ; the fat under examination is poured in 
a molten condition into one ot the limbs of the tube, and allowed to 
solidify. This limb is closed by a cork tbrough which pass a thermo- 
meter, a platinum wire, and the stem of a small funnel; the bulb of 
tie thermometer and the lower end ot the wire are forced into the 
layer of fat, but do not touch the mercury. The other limb of the 
tube carriee a platinum wire iu contact with the mercury. A further 
quantity of mercury is now poured tbrough the tunnel so us to form 
a layer above the fat, and the tube is heated gradually in a water-bath 
after the two platinum wires have been connected with an electric 
(*11 and battery. When the fat begins to melt, the mercury above 
It passes downwards and causes the bell to ring by establishing a 



A8STS1CTS or CHMUlOAh KAPUS. 


it, between the two wiiee. Tfaie point ie tnken a, ^ 
igpoiDt” at the fat; the point at which the irt haeosM^^ 

8 the “ hijihest melting point.** W p 

Batimntion of Fat in Feeding-ntnfb by menna of iVi.),, 
ethylene. R. Neotiakh (Chm. 1911, 86, 
chloroetfaylene ie recommended ae a aoWent in the eatiination a f 
each eobetancee ae oii-caltee, etc. Fire greme of the sample »te ,ul** 
for thirty minute* with 100 c.c. of the solvent, the miiture j' .. 
filtered, 60 c.c. of the filtrate are evaporated, the residue i., 
weighed. The results obtained agree well with those yieldtj t,y ^ 
ordinary method of extraction with ether (compare AUtt i r* 
ii. 647). 


Detection of Thujone [Tanacetone] in Abeinthe. i| p 
{Okm. Ztntr., 1911, ii, 576, 1856 ; from Sehimt. Ifoc/i. C'ltem. l%, 
1911,48, 337 — 440 ; 507 — 508). — Fur the detection of Unstct,,, j!, 
any liqueur, a portion of the latter is boiled with the ailJu ,. ^ 
aniline phosphate, iu order to destroy aldehydes, end then 
with water until the alcoholic strength is reduced to 30“, l>y m! jj,, 
Five hundred c.c. of the solution are fractionally distilled, the ili,..i;'r,, 
being collected in nine portions of 25 c.c. each. In the 
absinthe itself, it is better to reduce the alcoholic strength to ti ' 
and to collect 50 c.c. quantitiee of distillatp, The portions of di»ii;L,i, 
numbers six and seven, are then tested for the presence ut tacao;.,,., 
as described by Duparo (Abstr., 1909, ii, 188) ; these fnictiuiss ,u» 
free from aldehyde, aniseed oil, and fennel oil. As cerisin esssi.ih; 
oils, such ae Ot. hjuofii, calami, verdsnae, and cabimu, aijil ilu 
carvone and citral, give the same reaction aa tanacetone, a U im-ot 
which yields a positive reaction does not necessarily contain aloitthe 
a negative reaction, however, indicates the absence of absinthe. 

The second paper is a reply to Philippe and Fellenberg (below' 

W, R ,< 


Detection of Thujone [Tanacetone] in Absinthe. Hh:.u 
Philippe and Theocose von Fellenbeeo (Chm. Zmtr., 1911, ii, T'j; 
ftova Schweii. Woch. Chem. Pharm,, 1911,40,418 — 420),— TlieamiiM; 
point out several errors in Enz’s process (preceding abstract). 

W. 1', S. 


Tannin Solutions. Geoeo Gbassek (Colhgmm, 1911, So. It; 
46 — 52). — The author gives (in tabulated form) the results ot^treatin, 
various concentrations of tannin solutions with the following reagenu 
(1)' Five% solution of tartar emetic: (2) the same with addition c 
ammonium chloride; (3) with ammonium acetate; (4) a sohitio 
containing 5% tartar emetic, 5% sodium chloride, 5% sodium bydog,- 
tartrate, and 20% sodium acetate; (5) ammoniacal zinc ncciat 
solution; (6) an JV/50-iodine solution, and (7) a solution of iO’o sodiui 
chloride end 1% gelatin. In very dilute solutions (0006— ii (nil 
iodine gives a violet coloration, whereas the others have^ ceased t 
give any appreciable reaction, but this varies somewhat with tannit 
obtained from different barks. 
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ifidtooUr Refraction of AM-oompounds. Henri Ddtal 
1911 . 183i 874 — 875) — -The position of substituenU in the 
little effect on the molecular refraction of aromatic a*o- 
’“* 1 ^ In the case of azobeniene the index varies somewhat with 
^sJritDt, and increases slightly with the tenipenture ; superfusion 
, ^liout effect. Adopting Briihl'a value for nitrogen, the calculated 
for th« molecuiw refraction with the y^-so<iium and a-bydrogan 
U« lower than the actual values found with the lithium line, 

W. 0. W. 


The Negative Pole Spectrum of Oxygen. K. Croze (Compt. 

1911, 163, 664 — 665). — A new band, nearer the red than thoee 
nriously recorded, has been detected in the negative pole spectrum of 
ajjan. It became visible when the negative electrode bad the form 
i\ hollow cylinder, and was resol veil into eleven components all 
jJuM towards the violet. The wave-lengths and relative intensities 
rt given ; the most intense component is at X 679 1 '3 Angstrom units, 
•he fire bimds now known show a general roseinblance to those 
I tiiitogen, but the series cannot bo representoil by the usual formula. 

W. 0. w. 


The Oreen Carbon Band X=5635. Ropolf Kobp (ZeiUch. 
'lulodum., 1911, 10, 117 — 134). — An arc genonited by a current of 
2—35 amperes at 220 volts was omployeii as ^ou^ce of light. The 
itsoiity of the green carbon band, which appears to be emittod most 
jvBgty by that portion of the arc which is in iiuuiudiatu contact with 
s« eledrodes, increases with the strength of the current and with the 
itent to which hissing takes place. In order to avoid cyanogen lines, 
)« arc was surrounded by an atinosphero of carbon dioxide. 

The wave-length measurements wore made hy mea-ns of a large 
(Dcsve grating of 6'5 metres radius and 20,000 linos to tho inch, and 
v expressed in 0 001 Aiigetriim iinit.s. 

The green carbon band is similar in constitution to the second 
irbon band, which has been previously examined in iletail, and this 
miUnty indicates that the two bands have a common origin, 
artmg from the first head of the bind, tho spectrum exhibits two 
rtet of strong lines and two similar .series of finer lines. Between 
a individual members of thei^e series are a number of relatively weak 
iplets which seem to fall into six different series. The wave-lengths 
the lines of these various series aro discussed in reference to the 
ilidity of Deslandree' first and second laws. H. M. D. 

Separation of Spectra in Compound Qaaee. G. Stead (Phil^ 
e?-, 1911, [vij, 22, 727 — 733. Compare this vol., ii, 830). — Further 
ipuiments are described in which the author has compared the 
lode and cathode spectra in the discharge through tubes oon- 
Tou c. ii. 70 
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Uioiog etlume, eUiylese dieblorid*, ethjrlidMM diefalondc, 
chloride, merctiry dimethyl, enilioe, ethyl ether, methyl 
chloroform. The differeocee between the two epectra 
theee are determined by the electrochemical chancter of 
ponent elemente and by the inequality of temperatnre and o( 
gradient at the two electrodea. It ia aapposed that the 
poeitire iona takea place throughout the negatiee glow****','* 
negative iona loae their charges in the positive column, y 

Spectra 
OaaM 

influeuco of preaaure, variation m tne lengtn ot the spark gjp ^ 
frequency of aparking haa been investigated for the electroil<.|e ,4 ^ 
diacharge in hydrogen, air, carbon dioxide, carbon mouoxi.ie, orr«? 
and argon. As in the case of the discharge between metal e!«rtn^ 
it ia found that the epectrum ia dependent on the intensity 
electric field, although the results are not quite parallel. 

In oxygen the continuous spectrum appears at the lowest iiii..t.iti„ 
in the case of the ordinary discharge, whereas the ring dixiatl, 
intensity lies between those which give rise to the compound Imtug 
the band epectra. 

In carefully purified carbon monoxide the Swan spectrum appear, a 
high intensities, whereas weak electric fields give ri.se to the 
band spectrum only. It is suggested that these two spectra inaj ^ 
the high and low intensity spectra of the same substauce. 

The ring discharge in nitrogen and air shows no trace of 15 , 
negative band spectrum, the change from the positive band 
to the line spectrum taking place directly. The general result, ajt* 
with those found for electrode discharge in that the potitive tuu 
spectrum appears to be brought about by the weakest fields .ami 
line spectrum by stronger fields. II. M It 


Resolution of the Spectral Lines of Lanthanum and Cobalt 
in the Magnetic Field. Stepuak Rvb.vu {I’hyaikal. ZeiUch . I'jii 
12, 889 — 900). — From observations of the iullueiii'e of a ,!ru>j 
magnetic field on the lines in the spark spectrum of lantharmiii. i: a 
found that the Zeeman effect for certain lines ia very similar to tia; 
observed in the case of yttrium. The wave-lengths of thn,e 
which exhibit close resemblance in their magneto-optical pro|«r:ie 
are as follows: La 4575*08, Y 3818*49 i La 3931*1 1, \ 

La 4946*60, Y 3628*89; La .3381*10, Y* 4398*21; Li Sl'iJw 
Y 4199*46; La 4986*99, Y .3950*51 ; La 3303*26, Y 4.358 ^1 
3195*80. The resolution in the lest group of these lines is identia 
with that observed for the barium line A. — 5997*4. 

The data for cobalt show resolution of the lines 3383*39, 338.'< .11 
and 3463*01 into ten components, of 3495*89, 3550*75, and 37uiH 
into eight, of 3491*61, 3561*06, and 3941 05 into seven, of sistm 
lines into four, and of 106 lines into three components. 11- M. it 

Distribution of Chemical Elemente in the Barth’s Cruft 
WnaniRin J. YebNadsky (Btdl. Acad. Sci. St, PeUraburg, 1911. n, 
1007— 1018).— [With B. A. LtiinENEB and E. D. RETtPrsKY.]-T«l» 
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aoiOvr to to«» Alretoly published (Abstr., 1910, ii, 1013), 
2 WudiBf toe pwlte obtained during 1910. In addition to the 
^!Zrta^ ewfam, rubidium, thallium, indium, boron, ete., in a 
I namber of minerals, that of copper, calcium, strontium, etc., in 
artificial products, such as vanadium oxide, yttria, etc., is 
XT ' T. H. P. 

ff^ Infloeaoo of Neutral Gases on the Absorption of 
fcainin Vapour. Kari. Frrdrvhaues {n^sihiJ. Zeiuch., 1911, la 
j(@_911).— llie non-appearance of the princijwl series lines of 
lJ,( slk»l« metals when their silts are introduced into the hydrogen 
jyoriiw a»me has been explained by Franck and I’ringsheim (this vol., 
y 574) as due to the small concentration of fi-ee idectrona. With the 
geisetof throwing further light on the nature of the process which 
fires rise to the principal series lines, the author has investigated the 
sfuence of inert gases on the absorptive cajsicity of sodium vapour. 

admission of hydrogen, nitrogen, carbon dioxide, and helium to 
oJiam vapour at 400® increases the absorptive ]>ower to a largo extent, 
5e magnitude of the influence of ti»o different gs.ses being approxi- 
aalely the same. In each case the intensity and breadth of the D- 
lars increases as the concentration of tho admixed inert gas is 
arrfssed. 

loterferometerobservations with the yollow helium and mercury lines 
bdioste that the number of absorbing particles in the sodium vapour 
oOTUses in the presence of the inert gase.s. Tins change in the 
ember of the absorbing particles i.s eorreliilo<l with tho increased 
misatiun which hae Been found (compare this vol, ii, 571) to 
cwmpany tho admixture of sodium vapour with small quantities 
f inert gases. H. M. D. 

Abeorption of Light by Silver Hydrosols. Nits Pihlblad 
IWX seA. CAsm. Ind. Kolloide, 1911, 9, 15(1 — 158). — The absorption of 
fill by colloidal silver solutions of different degrees of dispersity 
u been examined for the mercury lines A. = 404-7, 435-9, 491(5, 54C-1, 
i7— il’S, 622, and 690. As the size of tho particles is gradually 
icttaaed, the maximum value of the cxliiiction-coeflicient moves 
ivards the red end of tho spectrum. For all solutions there appears 
be, however, a more strongly developed ma.ximuin in the ultra-violet 
gion. 

From experiments with solutions of variable concentration, it is 
and that the light absorption takes place in accordance with Boer’s 
'- H. M. D. 

AbMrption Spectra. IV. Influence of the Solvent and of 
ilution on the Validity of Beer’s Law. Ai.fued W. Stewart 
d Robert WmGH-r (Zfer., 1911,44, 2819— 282G).— 'The absorbing 
wer of a solution of iodine in alcohol increases at a greater relative 
** tomt corresponds with the increase in dilution of the solution, 
obaUy because of the formation of .an additive compound between 
•ns and alcohol. The opjMsito is the case with solutions of iodine 
••ter; with increasing dilution the solutions become relatively 

»* frauparent. 


70—2 
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Ao cxpUostion of the bohanoor of ^naooi i^hitunkt cu k - 
OD th« asrampUon (hot on oxoniam doriratire ii fonntd 
when the lolntion i» diluted ; the ionieed iodiiw etcmicoai^ prin**** 
no obeoeption, in oontredietinction to the ilk^l iodides, 
strong selectire absorption (oompare CrTinble, Steirart, and ‘ 
Abstr., 1910, ii, 470). 

Solutions of iodine in mixtures of water and alcohol can k 
more transparent bj increasing, and less transparent by dscteasic """f* 
proportion of water. *' 

An alcoholic solution of ysnitrotoluene behaves similarly m ^ 
iodine, and in this case, also, is the formation of an additive com^ j 
possible. The addition of water, however, has simply the onii^ 
effect of dilution, and does not make the solution relativelv ^ 
transparent, there being no possibility of an ionisation occurring ^ 
Aiobensene is an indifferent substance, which neither forms uti-i o 
compounds, nor is capable of ionisation, so that it conforms t« ke,' 
law both in alcoholic and in aqueous-alcoholic solution. y, j, ' 


Ultra-violet Absorption Spectra of Nitro compoueds. 
Nicolai D. Zelinsky and N. A. RoSANorp {J. Ruai. Phya. flmn v 
1911, 43, 1173 — 1183). — ^The absorption spectra of various lii,, 
compounds (including nitromelhane and nitroethane, for which Ibl, 
and Descb [Trans., 1908, 03, 1747] and Hedley [Abstr,, 1908, i, nj'. 
obtained divergent results) and their alkali salts have been invuiij^jp! 
in the ultra-violet by Hartley’s method (Trans., 1885, 47, 685) 

With nitromelhane, in either aqueous or alcoholic solulioo, th- 
absorptiou increases considerably in passing from the free iiittu' 
compound to its sodium salt, corresponding with the unsaturaud 
isoniti o-derivative. 

With nitroethane, the selective absorptiou is changed into mt 
tinuous absorption on the formation of the sodium salt. Theciaracie 
of the absorptiou is the same with nitrometbane aud nitroethane, l>a^ 
in the latter tbe absorption band is displaced towards the visible [ar 
of the spectrum, probably owing to tbe influence of tbe moleriila 
mass ; the maxima in the two cases are at 1 /A = 37'2tl and 1 A • 
3640 respectively. These results confirm those of Ikly (ioc. cit.). 

a-Nitropropane gives similar absorption curves, the seleniv 
absorption of the free compound being displaced still more towarl 
the visible spectrum, the maximum being at l/X = 36Ud, JlNit! 
propane gives a greater general absorption iu the free state, and 
greater selective absorption in the form of sodium salt, than is ti 
case with the a-compound, the maximum lying at li\ = ;!D00; il 
increased absorption is here evidently due to the yellow colour 
the freshly-prepared sodium salt in either aqueous or alcohol 
solution. 

With tetraniti'omethaiie, tlie selective absorption is still lOo 
towards the visible portion of the spectrum, the maximum being 
1/X=>2976. 

oi Nitrophenylmelhane gives a eurve similar to those of the abo 
primary nitro-cempounds, the maximum being at 1/A"3465; t! 
characteristic behaviour of the aromatic series is not shown. 
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a«iective Absorption ooount only 

■ k ifc# *!*•» bwng 1A=* 3440 ; the free compound 

^ ^rked AbrnsTtUon. 

Bitr«^5»l>«»“ Ahoerg two absorption bands with ntaxima at 
lal^SOO and 3780; the ealte exhibit general absorption. The same 

• the c»** iHUtro-l-methylesrcfohexane, the maxima being at 
«j 0 and 3740. l-Nitro-l-methylcyefopentane gives, however, only 

band, with a maximum at !/\- 3570. 
reeult* confirm the view that the absorption is conditioned, 
by other influences, also by the molecular mass of tho 

*°^^°^troduction of nitro-groupg into aliphatic compounda causes a 
^, 2 „;jnnble increase in the general absorption, along with which 
•Isetivs absorption also appears. The latter is a consequence, not of 

* anioonoid grouping (compare Hcdley, loc. rit.), but of the vibration 
between the elements of tho molecule (see Italy and Collie, Trana, 
I90S, fl7i 1333)i resulting from the residual valency of the nitro-group. 
Tben ahoald hence be no difference in geiwral character between the 
absorption curves of mono- and dinitro-aliplmtic compounds; this is 
(DStiary to the results of Hedley, who found no selective alrsorption 
for nitrometbane, an observation which tho author is unable to 
eoo&fln. 

The introduction of nitro groups into tho molecules of hydroaromatio 
atBpeunds causes marked displacement of the absorption towards 
the visible part of the spectrum, and also the appearance of abeorption 
tusds not observed with the hydrocarbons themselves. 

The introduction of nitro-groups into tho benzene ring evidently 
Mutralisoa the residual valency of the nucleus, and weakens the 
manifeststioD of molecular vibrations, .since tho number of absorption 
tunds diminishes. In this respect, the liydruaromatic compounds are 
limiUr to the aliphatic compounds, owing to the absence of residual 
valency. 

The conclusion is drawn that the magnitude of continuous and 
selective absorption is closely connected with the degree of tension 
{■wailing in the molecule. This may depend on tho extent of un- 
nturation of the compound itself, and also on tho degrees of tension 
of its constituent elements. T. H. P, 

Photosensitive Antimonite [Stibnite] Cells. William Sebastian 
OtiPiaBsao (/. Amer. Chem. Soc., 1911, 33, 1761 — 1762). — Jaeger 
(Abstr., 1907, ii, 923) has shown that light has a powerful influence on 
the electrical conductivity of stibnite. The author has constructed a 
highly sensitive cell which consists of a lamella of natural stibnite 
about 0'3 mm. thick, pressed against a glass electrode plate covered 
with a large number of very fine electrodes of gold or platinum foil, 
[wrallel to one another and about 0'067 mm. apart. The width of 
this grating is 3 x 4 mm., this having about 14 electrodes per sq. mm, 
fhe re<{uired pressnre on the lamella is effected by a small screw-press, 
into the frame of which insulated wires are fitted. The wires end in 
Basil elastic bars, which pinch the electrode-plate and make metallic 
contact with the bars of the grating. 
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Such cells hsTO a resisUnoe of from 10* to 6 x 10* ij,^ 
presence of a smsll oil-Ump in the neighbonriwod of the stii 
the reeistsnce to fell to 10% or eren 1% ct ite ori|^| 
the passage of the current, the cells are eery lensitiTs to 
influences, and must therefore be enclosed in TAselin. XW 
used satisfactorily for an E.M.F. of 30 volts, but if usefl ^ 
high voltages they are liable to get out of order. ’•! 

Abeorption and Secondary Badiation of Cathodic 
F. Botavasu {Ann. Chim. Phy»., 191 1, [viii], 24, 421 — 432. 

Schmidt, Ab.rtr., 1910, ii, 7, 378; Schmidt and Cermack, Ahitr , 
ii, 918).— When a group of /S-rays falls on a plate of an 
substance /- where / i.a the intensity of a satHrating aitn^! 

/, that of the emergent group of rays, and X the co«Ii,H,c. ^ 
absorption. X is not proportional to the density, p, of the elei^, 
The ex(iresBion X/p = IP' ^ where P is the atomic weight, gives t,!na 
i which fluctuate about a mean 1-85 when values of X, p, and /• 
inserted for tho vai ioua elements. Taking any one of the grou[» gf 
the periodic table, the differences between 1 -85 and the values of i (ouj,^ 
for the constituent elements are alternately positive and neg.iti-,e_ 
that i is a periodic function of the valency f’. Substitution of values »•,!» 
expression X/p = 1 •88/'' (1 + 1/10 cos » F/8) gives values approxiiu.v.,a| 
to those calculated. For compounds, an analogous e.vpression h .hh, 
namely, X/p«V‘’* where p is the molecular weight and A a rotihiifai 
which is approximately constant for analogous compouml.-. i’o, 
applications of this the original should bo consulted. 

^•Kays falling on a plate of an olciiieutary substance givii riee w 
secondary yS-rays in all directions, and the intensity y of ibs,, 
secondary rays varies with the nature and substance of the pl.vti', ard 
increases with the atomic weight P of tho elemeut. Substitution of 
valuea in the expre.ssion y^teP'^ shows that Ii is approiimau-ly qiin 
to lOi. T. A. II 

Radioactive Properties of High Temperature Plamee, Usssi 
Cartxr {Phil. Mag., 1911, [vij, 22, 805—816). — To ascertain wlnltw 
atomic disintegration tako.s place in reactions which are accompituel 
by the liberation of large quantities of energy, the author has eiamineii 
the electric arc, the spark, and the oxy-hydrogen and o.\y-acBtyle« 
blowpipe flames for /3-radiation. The apparatus was arranged so u 
to ovoid temperature variations of tlie electroscope and the presence of 
ionised air in its neighbourhood. In no case could any appreciabit 
difference bo detected between the rate of leak when the eloctniwop 
was exposed to the source and when shielded from its action. 

H. M. D- 

Badiation in Explosions of Coal Qas and Air. W. T. Davu 
{PhU. Tram., 1911, A, 211, 375— 410).— Measurements have bent 
made of the radiation emitted during the explosion and subseqiiert 
cooling of mixtures of coal-gas and air. By the use of screens » 
fluorite, quartz, glass, and water for the bolometric apparatus it "U 
possible to estimate fiurly accurately the total radiation emitted bj t 
gas, the approximate proportions emitted by water vapour and , 
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4ioxi<l«> aIao tlw wnoant of energy in the luminoue 

r#oorf* show that, for Jififerent g.ia mixture) at 
pressure^ the total heat lo-st hy radiation to the eralla of 
..n to tl>* loonwtt*’ maximum pressure is approximately 
product of the third power of the maximum 
temperature by the time of explosion. Tlie total radiation 
during the eiploeion and eubsequent cooling is about 25% of the 
^ of eombostion of the gas present in the explosion chamber. The 
*Xlion in the initial sUg<« of cooling is a function of the time 
^al from ignition oa well as of the temperature. The rate at 
Irtith the railiation ie emitted is a idaximuui some time before the 
jiloiommit of maximum pressure, and probably occur.* at the moment 
wbrs the flame fills the explosion chambor. Weak explo.sire mixtures 
ndiate wy much more in the iuitial stages of cooling than stronger 
•iitote) do when these have cooled to the satuu te:n|ieiatures. 

The total heat radiated by carbon dioxide is alout twice as large as 
ihstradiated byan equal volumeof walervapour at the same temperature. 

When explosive mixtures of the same strength, but of different 
^•itiss, are compared, it is found that tho ratio of the heat which is 
twi by radiation up to the moment of maximum pressure to the heat 
ut combustion decreases as the density iticicn'es, Imt denser mixtures 
csit much more strongly at the moment of maximum pressure and in 
Uw initial stages of cooling. 

In the second pert of the paper an account is given of experiments 
relating to the diathermancy and omi.ssivo j»wer of the hot gaseous 
miitiirss after explosion. H, M, D. 


The Distribution of the Intervals of Emission of the 
a Particles of Polonium. (Mmo.) Marik CttRiK (Lr. Radium, 1911, 
$. 351 — 356). — The results obtained contirm. those of previous 
observers (Rutherford and Oieger, Abstr., 1910, ii, 917 , Marsdeii and 
Birratt, Pros. Phya. Roe., 1911,23, 367). From n serios of curves, 
ubbuned by means of the ionisation method in which the excursions 
(if the electrometer needle are recorded on a moving photographic 
blm, comprising 1080 interval.), it w.as found that the number of 
intervals, n, comprised between ( and t + 6, where 6 represents a fixed 
lime, varies according to an exponential law, n~n„e 'I', whorb r is the 
mean interval, and nJ6 = NjT, N being the total number of intervals. 
This is the same law as applies to the free path of tho molecules of a 
gss, the mean free path corresponding with the mean interval between 
the emissions. F. S. 

The Variation of the Activity of Some Radioactive 
Subetanoee with Time. (Mme.) Marie Corie (U Radium, 1911, 
8, 353—354.) — I'he a-rays of uranium oxide have been kept under 
observation for four years. The means of the measurements taken 
in each year agree within 0-5%, and tho conclusion may be drawn that 
the activity bos remained constant. The ji- and y-rays from a salt of 
Imriam containing radium, previously purified from radio-lead and its 
products, and contained in a thin-walled glass lube covered with 
slaminiam foil, have been observed for twenty months. The tube 
forms the central electrode in a cylindrical ionisation chamber, and a 



ii 1048 ABStUiOtS Of CHBIKUL FAnOS. 

corr«ctioa i. mtroduerf for tto «»«««-^^ .b 

iiuxesM of the redi*tion amounting to uhwt 5^ I«» yew »*, l 
obeerved which i* donbtlew duo to the formation of radi*.;^ ^ 
preparation of Debieme’e actiniam many ytaw oM ha, be«, 
.r^aamoway. The measurementa are nnacoonnubly 
L indicate a diminution of the penatrating ray, in th,»^ 

¥\na *ft 10^ of the initiei activity. Bither there mtut 
‘hTril -um and r»dio«.inium an intermediate 
korufe (riving ^ray,, initially present in eicem, or the ^ 

We of actinium ia only of the order of thirty yra„. u u. 
lat^caee the relation between actimnm and the other radiMicams, 
rf uiS mineraU ought to be c»[«blo.of elucidation. lUdi^!^ 
to a crvstallimtion of the chloride to remove radiun.y ^ 
/"n« initially r.dium-.D only, haa been ,tud,«,for S,. 

The penetrating ray, attained the maxj^mum in one motih.U, 
Lriod of radium-i? being 4-7 days, and the o rays attamel u, 

^:l«m in. "rr‘4:;^ 

■ S^of therriys occurred, amounting to atout 6% m 440 .U) . Th. 

--^rTe:r‘Tb:7S—*- 

twenty-five years. The^^^ray n^easurements lure W 

indicate jljg picro-dlectrique, which remains, wt« 

pfo'^^rly mounted, absolutely constant, and is very suitable iur^i^ 
measurements. 

m,. • _ its Products of DUintegration. May Sir 

Thonum and 156—3631 The results confirm t)i«« « ^ 

other workers as , containing 40% of thorium orideiid 

O w'ot rrnium "in the electroscope employed the differoi.t v.l«, 

0 73% ol uranium. . ; merobers of the senes were : thorns 

for the separate a-ray p ^Lrium-l’ 12-2%, cmanatiou tSt;, 

6-5%, In • m ft 10-204 (old nomenclature). TbUacccrti 

thorium-i 12-2%, Xi^ fo“cTparticles^ratom diriew 

"istirr. .0.,, .i™. .... 

"Ca«o... «t mi™ ‘“S“ 5 “l.“ aS™ 

Escape into the ’ jg^ 148_161).-ObservatioM bo 

(Sci. rroc. Bov. Dull f of April 

Uen made in the ’ emanation in the soil at vanca 

May, 1910. of "VLhfkd ^rhouHrU 

depths and on the amount weather and ended wilf.i 

period covered began mth obLvations are in agreemen 

sssrsrxruirr, . 1 .. ^ a. m. « 
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, _ furl^ ^ fnan 26 to 260 cm., the relative amount of 
in the ••*''»» ‘I** *’*1 WM. usually many thousand times that 
A very r^d escape of emao.atian from the soil 
** *^Uisbed, m 4 ih is oonodared probable that this exhalation is 
Ji!Ieh»rf. ^ considerable, source of the emanation in the 

jiurtsphere- *'• S. 

Quantity of Radium Emanation Liberated From One of the 
„ ai Oolumbierea-Bur-Orb (Hdrault). JAtH^tEs Danxk and 
Csisiso (Compt. rtnd., IDll, 163. 870- 871). — This spring 
^jj,|*ssttherateof 43,000 litres per day. with an amount of radium 
nAOttion corresponding with 860 mg. -minutes per twenty-four hoiira 
onosually large amount of emanation is readily available in an 
^re form, since the gas contains OS'.b of easily removable carbon 

W.O.W. 


The Badioaotivity of Mineral Springe. Kann Kblkb and 
Jf PXIXXER (Z*U*ch. anorg. CVteni., lyil, 72, 1:33— 301).— The gas 
obtained from the Max mineral spring of llurkhoim contains 
61 * 10 * cubic mm. of radium emanation jau- litre. The spring 
erolres SO litres of gas per hour. The activity of the sediment is, aa 
arual, variable, and about one-half of the activity disappears when 
ibe i^iment is gently warmed. An estiunation of the radium present 
bv Strull’s method gives, for two sample.s of sediment collected at 
different limes, 3 03 x 10 >" and 1‘76 x 10 ’’ gram radium per gram of 
ledimenl. Other radioactive sub.stances, inelmling radiothorium, are 
aIm present 

.\n analysis of the sediment, dried at 106°, shows that it contains 
43'5% SiO„ 9'9% residue insoluble in hydrofluoric acid, 10'7% As,Ot, 
'•1‘b CsO, 15-7% Fo^Oj, and 2'b% Mii,Oj, with small quantities of 
other suhetancob. Sulphates are absent, and carhoniifes present only 
in minute quantity. I-ead is present to the extent of O’T),',. Thorium 
end uranium are abseut. The proportion of potassium increases 
with the time of agitation with the water, whilst that of sodium is 
aochanged. When treated with hydrochloric acid, 91% of the radium 
remains in the insoluble residue, being adsorbed by colloidal silica. 
Boiling hydrochloric acid extracts a suh.staiico from the sediment, 
which crystallises in polyhedral, yellow leaflets, 600 grama being 
obtained from 10 kilograms of sediment. This quantity yielded 
33 grams of potassium nitrate, of similar activity to ordinary potass- 
ium nits. 

The water itself contains 0'97 x 10""’ grsm of radium per litre. 
The mother liquor obtained in the commercial crystallisation of salts 
from this water is distinctly radioactive, the activity being due to 
radium. Oetwmiaations of the activity of the sediment and of the 
mother liquor give a value of 0’78 x 10 gram of radium per litre of 
the original water, in good agreement with the foregoing. 

Details are given of the chemical methods of investigating these 
and similar products. C. H. D. 

The Radioactivity of the Mineral Springs of Tyrol. III. 
Mai Bajibemm and Kakl KbOse { Monaisk ., 1911, 32, 797-813. 
Compapb Abstr., 1910, ii, 570). — A table is given of nnmerouB 
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d«t«rmiiiatioDS of th« octirity in Ktcbe uniii ol niMnl . 
Tyrol The table containi deUile eln of the ' 

■priog end of the rock in which it oeenra j ^ 

The Eadloaotivity of the Air Ow the Open fiea, {, 
Bueoe .'(CieiB. 2*tUr., 1911, ii, 786; from Jfackr. f. r;,. 
Gatingfn, Math.-fkytiM. Slant, 1911, 99— 109).— TTnder siaih,^ 
ditione the induced activity of the atmosphere was found to be ^ 
as great in the middle of the Atlantic Ocean M near the coast. laWt 
cases the decay curre for the first two hours is that of radj^j, ^ 
except that in the middle of the ocean the decay for the tirst 
is somewhat more rapid. After two hours the decay become, 
indicating the presence of thorium. p ' 


The Formation of Positive Ions by Heated Metals. i 
KLmeNSiEWl<.'Z (Sull. Acad. Set. Craeoie, 1911, A, 417— 4it|, 
emission of positive ions by electrically huted platinum, 
gold, iridium, copper, iron, and tungsten wires has been inresii,,l„j 
From measurements of the leakage current between the «irt «ui ^ 
surrounding metal cylinder after different time intervals, decay rurTw 
were obtained for new wires, and also for wires which had l»ea 
in a vacuum or left in contact with strongly compressed (j, 
several hours. In the case of platinum, observations were slso mvb 
with the metal after anodic and cathodic polarisation. 

The experimental date are in favour of the view that the 
ion emission is mainly due to absorl»d gases. It is calculated tbu 
about 1% of the gas molecules which leave the heated metal »» 
electrically charged. This fraction is appronmately constant, acl. a 
a consequence, the number of positive ions will be proportional to tt, 
solubility of the gas in the metal under investigation. 

Experiments with palladium and iridium, superficially covered vin 
the corresponding oxides, indicate that emission of ions is noi u 
accompaniment of the formation or dissociation of these oxide-. iJa 
the other hand, tungsten, copper, and iron show emission effects, lute 
during oxidation and reduction. H. M. U 


Mobility of Positive Ions Produced from Heated Aluminium 
Phosphate in Gases at Low Pressures. Gxoboe \V. Todd HU 
Mag., 1911, fvi], 22, 791— 804).— The mobility of the pwiliv! 

thermions from aluminium phosphate has been measured in air, carboe 
dioxide, sulphur dioxide, methane, and hydrogen at low pressures. A, 
the pressure is lowered, the mobility increases in such a way that the 
product of pressure and ionic mobility remains approximately consUot, 
but increases much more rapidly than this when the pressure a 
lowered beyond a certain critical value. This rapid increase may be 
due to the disintegration of the molecular clusters which form the loa. 
under higher pressures, or to the existence of a positive ion in Iheliw 
condition for short intervals of time. In air and carton dioxide He 
data obtained at the lowest pressures show that the “ 

carried by particles, the mass of which is smaller than that ol the 
ordinary gas moleculea. 
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Ihui (xdy A amall infloenoB on the mobility of the 
where the inverse pressure law holds, but has 
smeQer pressures. XJuder these conditions, the 
^ water vapovr mobility to fall below the value 

MtU oonespond wm the inverse pressure law. 
iMiiioas emitted by heated aluminium phosphate appear to yield 
ioo with the gas molecnles the same ions as are produced by 
Hf Xraysonthegas. H. M. D. 

liee lonisntion from Hot Salts. Owes W. RtCBARDsoN 
191** [”!■ ^ 669-"03. OouifAre Abstr., 1910, ii, 933 ; 
jj'g^ JO) — nature of the positive ions emitted by heated 
In* beM further examined by experiments with two different 
!**** af apparatus and observations at different pressures and 
****^jyg, The values obtained for s/«a indicate that the jMMitive 
■ i^metallic atoms which are not necessarily atoms of the metal 
^**^**11 under examination, but may be duo to some other metal 
^ a, impurity. In the case of aluminium phosphate strong 
jjas been obtained in favour of tho view that the observed 
«33 is duo to traces of foreign substance, for when the aluminium 
l^nhste was prepared from ammonia, alumiitium chloride, and 
itoSoric oxide, all of which had been subjected lo distillation before 
^^a product was obtained which only gave about 1/150 of the 
.Biisnoo Kahlbaum’a aluminium phosphate, 

la regard to the relative efficiency of different salts in emitting 
Msitive ions, it appears that the emi.ssivo power increases with the 
^Kuo-positive character of the metallic constituent and with the 
ToUlility of the compounds which apjiear to ho formed from tho 
orioiaal^ substance at tho high temperature, A numt)er of facts 
eaii°DOt bo satisfacloiily explained unless it is assumed that the 
ionisation is not directly due to the heated salt, but to tlio action of 
rapoun emitted by tho salts on the hot jdatinnm. This is the case 
for the ehangee in the emissive power which are observed when tho 
prwsuie of the gas is altered and for the different effects which are 
obtained according to whether the salt is snjiported on a strip of 
platicum or is contained in a platinum tube. 11. M. D. 


Speoiflo Conductivity of Fused Potassium Nitrate. A. H. W. 
\ns {ZtUtdi. physiial. Chem., 1911, 78, 1 — 33) — The apparatus us^ 
ms limiltr to that of Lorenz and Kalmus (compare Abstr., 1907, ii, 
430). The thermostat contained fused potassium and sodium nitrates, 
and the temperatures were measured by means of a carefully calibrated 
platinum resistance thermometer. The determination of the resistance 
cajMcity of the apparatus and the corroctions made are described in 
detail. 

Measurements were made at intervals of temperature between 340° 
and 500* in vessels of common glass, Jena glass, and tjuartz respectively. 
The resulta for the different vas.selsare in fair, but not in exact, agree- 
ment ; DO latisfactary explanation for the deviations hag been found. 
At high temperatures the conducting values are higher than those 
found by Lorenz and Kalmus, but are in fair agreement with those of 
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Goodwin Mid 1908, J8); »t bw w. 

tare*, on tbo oth« hMid. the urthor'* re»ulU wre low*, 

Goodwin .nd Mniley. Tho loUowing nnmb^ «l»w th, 

the specific conductivity with temperat^ 0-8334 »t 340 , i>^ * 

400", 0-9687 at 450", and 1 -1099 at 800“. « 

Pkyeieol CUm., 1911. 16, 675-697. Compare AWr., ^ ' 

ftiL. nt fiAliitions 01 OOtftSSlUID lOtliue k.... . 


-Tbe conductivity of ^oliitions of potassium iwlide a^d 
tetramethylammoniam iodide, ammonium thnwyaMte, ethyl 
bromide, and dimetbyUmmonium chloride m liquid *u!f,hur du,ji4 
lias been measured, using the apparatus and methods prfcvio^j 
described for liquid ammonia. 

Tbe conductivity-dilution curves cl^ly ramble those gi,,|| u 
liquid methylamine and liquid ammonia. On diluting the ijtaru^ 
solutions, the molecular conductivity rises to a maximum, theud«iu, 
to a minimum at moderate dilutions^ and finally mea continuoiddy 
the highest dilutions measured, approaching a maximum value ia'ij, 

normal way. , • 

It is suggested that the high conductivity m concentrated 

is due to aiitoionisation of the salt, ‘o dilute eelutw, 

ionisation by the solvent comes into play. The milial iiureu. u 
conductivity on diluting saturated solutions is attributed to q* 
considerable fall in viscosity which more than compensate-H lor tUM 
in autoionisation. The temperature-coefficient of conductmiy , 
Dositive for very concentrated and very dilute solutions, wlul.i (, 
Mlutions of intermediate concentration the temperature.cMilinsr,i u 
eenerally reversed. The autoionisation in concentrated solution, ui 
{he almost complete ionisation at high dilutions are presumably jj. 
altered by temperature changes which influence the conductivity <*;, 
through the viscosity. At moderate dilutions the lomsaliou by u, 
solvent may suffer a marked diminution, with rise in temiieraturs. 

It was observed in the course of the experiments that i«it««a 
bromide is more soluble in liquid sulphur dioxide the lower 

temperature. 

Electrical Conductivity of the System Ferric Chloi^ 
Ammomum Thiocyanate. Coreado BosoiovANm (BM. Um 
Farm 1911 60, 694— 697).— The conductivity of a red .solutio. 
Mntaining ferric chloride and ammonium thiocyanate is approo 
matelv equal to tbe sum of tbe conductivities of 
separTte^ts of corresponding concentrations. The slight 'll™"""® 
in^the degree of dissociation which occurs is “ 

«til Sn the reacting salts and «ion oU ^ 
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got to agreMiMiit with the view advancod by Tarugi 

T. H. P. 


traniinm gnrnaoa. OttoQoeoke Iflll, 

Tbo carbon tabs electric vacuum furnace (Ruff and 
ii, 897) baa been further improved by the addition of 
farboB tube, enoloaing the first and insulated from it by means 
i* ^!^ [ e it. to laeaen the loss of heat by radiation. The crucible may 
" ^rcdo^ and removed without removing the heating tube. A 
^of determinations of melting points iu this furnace by means 
X Wanner opUcal pyrometer gives results in good agreement 
aw nrerioua oheervations, A few new determinations hnve been 
' ^Alumina hae m. p. 2020— '2035'^, either in a vacuum or in 
tnwo- to'me has not been fused in a vacuum, but in nitrogen it 
' u at 1990". owing to a chemical reaction. Magnesia boils, with- • 
meitiDg. nt 2029"/7 mm., but volatilisation begins in nitrogen at 
^n^pbaric pressure at 1 805°. C. H . D. 

■ Diflferenoea in Potential of Apparent Contacts between a 
JJetal and Bleotrolytio Solutions. .1. Utvor (t'om/U. reiid., 1911, 
J53, t67— 869. Compare Abstr., 1908, ii, 6.00). The apparent 
diSfrtnce in potential established by ioni.sing air between the sur- 
f»f» of a salt solution and a metal plat<! above it varies with the 
logsriihm of (he ionic concentration of the solution. Kor solutions of the 
alkali chlorides, using reversible elcctrinles, the difference of potential 
i# giwn by the expresssion V - 1', + 0-053 log c. 1 iji. This is analogous 
(o the Helmholtz formula for the olectroiootivo force of a couple 
nntuliag of two reversible electrodes immerse<i in a liiiuid. 

W. 0. W. 


Polarisation of Solid Electrolytes. (The Phenomena of 
Paaeivity.] Fsitz HAiiesaud J. Zawauzki {keiluch. plit/tikal. Ckem., 
ISll, 78, 228 — 243). — When solid compressed silver salts (the 
Irhiorids, bromide, hxlide, and sulpbute were used) are electrolysed 
bitvscD plates of silver, considerable polarisation occurs, and this is 
the greater the lower the temperature. With .silver sulphate at room 
temperature, for instance, an E.M.F. of polarisation of 0-312 volt 
■as observed two minutes, and 0-125 volt twenty minutes after 
breaking the current. At — 80° a [rolarisatiou A*. .If. A. of 1-662 volts 
was observed one minute after bie.iking tlio current. Salts which 
have been kept compressed for some time give higher values than 
fa-tilles freshly prepared. By uieans of experimeuts with other 
electrodes it is made probable that the polarisation occurs only at the 
anode. 

These results cannot be reconciled with the usual aasumplion that 
the primary change at the anode is the formation of silver ions from 
metallic silver. It is suggested that the transport of the current 
from solid electrolyte to anode is offec.ted by the passage of electrons 
vilh simnltsneoaB formation of oxidising substances (silver persul- 
phate from silver sulphate, free halogen from halogen ions). These 
endwng nbatances then attack the silver anode, this secondary 
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r^on being greyly retarded by » » protabl, 

mechaniem i» the same in aqoeona aolntwD, tatr in thu ew* tk, J 
charged ion in pteeence oi the eolTent ree^ ra^j, » 
electrSe. There r«nlta may hare an important Wrieg ^ ^ 
ph®iioin 6 iui of pawivity. 0. g 

Galvanic Blemento wito Carbon p. BBurteo, 

(ZaiuA. MUhtroehm., 1911, “ * 'rrydetj^j 

inveetigatioii of the Jacques cell and of several modifiaUon, 

The separate potentials of carbon on the one hand and of , 
of meSs on the other, in fused sodium hydroxide are det*,^ 
over a considerable range of temperature. The i»tcnt.sl of c.,f«o , 
fused sodium hydroxide referred to the ralomel olectrod, i. 

1 Tollat 370°, and increases by O-OOlSt volt per degree. Thetdiii.j, 
of small quantities of sodium nitrate or perchlorate diioinUbs, u, 
potentiafs. Permanganate has no effect, sioM manganate is 
present. The potentials in fused mixtures of alkali carbuiute, ^ 

smaller by about 0‘8 volt. , . 

The metals iron, nickel, cobalt, silver, copper, constanlan, golj, ^,4 
nlatinum all become passive in fused sodium hydroxide, and give r„ 
exactly the same potentials. These are 0-5 volt at SiO^, »jth , 
temperature-coefficient of 0-00096 volt per degree between 3tfr 

*°The*obeerved E.M.F.'s of the Jacques cells (carbon 1 tuaed lodiua 
hydroxide 1 passive metal) were nb 

volt • at 650^-804 volt ; at 650°, 0-875 volt. Ibese numbers tjm 
well with those calculated from the wparate potential 

The Dolarisatiou of the electrodes is then studied. When tbs cell u 
vieldinea current, the carbon is the anode and the passive meUl ib. 
cathode hence the anodic polarisation of the carbon and the csthoi* 
polarisation of the metal are alone of practical interest 

Harbon is readily polarised anodically, a current of 0-06 amfere [«r 
sq.^m Xrg ita p'otential by about 0-5 volt at 395° The add.i^n 
of sodium nitrate, perchlorate or chlorate diminishes the po amstss 
considerably and the latter does not reduce the potential, but thc) »ll 
decompose about 400°, and are consumed. The dei«larifatioD pro- 
tce^^the addition ’of selenium or tellurium to the electrolyte u 
of a diLent kind. The addition of 5% of selenium reduces lb. 
uolarisatioa to very small values, and the effect is permsut^ 
Ne“selenites nor selenates have this effect ; it is hereforeascnW 
rthTp“ aence of a selenide. Tellurium appears to be even mere 

“irfused sodium hydroxide, silver and platinum give almost lb. 
same cathodic polarisation curves, whilst iron and nickel are m 
ZZ Sly because they become active. Tb. 

most effective depolanser is sodium peroxide. hvdroiide to 

When carbon rods are used as anodes in fused sodium h) 
which 3 % ot selenium has been added, their loss of weig 
^tween 77 and 90% of that calcula^ on the supposition that lb. 
electroobemical equivalent of carbon is . ^ 

As Haber bad already observed, the Jacques cell gives 
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g if tha elactfolylie is free from msogumte. This is 
|js«***2 foasd BAiam hydroiide ss electrolyte in preseoc* of s 
*‘*®**tS« - S XJt-f- >• asms AS with sodium hydroxide A 
^Is with sqaaotts solutions of sodium hydroxide containiBg 
noUssiuBi pennsngsnate were also measured st temperatures 
•qso Their S.V.F.'t lie on the continuation of the curve 


j — to 95 ’- 

1 with the fused electrolyte at higher temperatures, 
tbs S.M.F. of the cells falls off rapidly. 

*A amber of ~»ll« of different types were tried at high tempera- 
^ ° most of thege gave small and inconstant Klements of 

***’ f^bon j fus^ boron trioxide | platinum, in which oxides of 
^ cobalt, silver, or copper were added to the electrolyte 

K V between 1000“ and 1300“ of as much as I volt. 

gar* • 


Above 


T. K. 


glectrical Properties of Alltali Metals, Rhodium, and 
Iridinm. WlIOU) BaoeiEWSKi and L. Uackspiul {Compt. rtitd., 191 1, 

183,^^ Cot“pere Abstr., 1910, ii, 8‘il ; liernini, Abstr., 

1S08, ii, 255). The alkali metals were of greater purity than those 

rmeloyed by other observers, and were distilled in a vacuum. Tbe 
following expressions give the tliermoelectrie powers when copper is 
tto wcond metal, for the temperature interv.d 0“ to -183“ Cs 
+ 0-C6 -O-OOIOI, Kb -8-26 -0-0302<. K -- 11-33 -0-03761, 
St - 4-16 - 0'0144<. In the case of raisiuin and rubidium, the 
^tfiation of thermoelectric power with temperature was also 
rtgiitered photographically, using a 1.6 Chntelier galvanometer. Tbe 
turre for cesium shows a bienk in th» neighboui hood of tbe melting 
point of the metal, whilst that for rubidium shows an angular point. 

Similar measurements were made witli rhodium and iridium, using 
iatd as the second metal. For thotcmper.ilure interval -78 to -100", 
the values for the thermoelectric powers are given by the expressions ; 
Rb + 2’17-b 0-00051, Ir +2-44 -0-0()M(. At 80“ rhodium 
ippetrs to undergo a molecular transformation analogous to that of 
■opner, tbe electrical resistance being much below tbe expected • 

Jie. W. 0. W. 

Thennoeleotrio Forces in the Transition from the Solid to 
Lhe Liquid State of Aggregation. Paul Ckrsiax and Hans 
SCHMIDT (inn. PAysti, 1911, [iv], 30, 075—088. Compare Koeniga- 
wrger and Weiss, this vol., ii, 078), — The variation of the thermo- 
dectric potential of the elements tin-constantan, tin-iron, and 
ead-constantan with temperature ha.s been examined at tempera- 
.orei above and below the melting points of tin and lead. In each 
ixperiment two junctions were employed, one of these being kept at 
i cooitaot temperature below the melting point, whilst the other was 
ilowly heated or allowed to cool, so as to cause tbe tin or lead to 
:haDge its state of aggregation. Potential and temperature measure- 
nents were made at suitable intervals, and curves have been 
xf&strncted to show tbe connexion between thermoelectric potential 
md the difference between the temperatures of the two junctions, 
from the results tiius obtained, it appears that the change from solid 
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to liquid i» not acoomiwiued by nay bmk in ^ 
potentinl, or by any alteratioo in th* tMif«*rt<a».cw*Q^^ 
tbormoelectrio effect. H. ^ 

Anodic Behaviour of Nickel in Preaenoe of Chmi^ 
Salte. C. Boiiso {GatzeUa, 1911, 41, ii, 101—109. 
vol., ii, 181).— The theory that the anodic polariaation of 
to the (onnatiou of a solid solution of oxy^n at its surW *** 
exclude the possibility of polarisation even in a solution 
strong reducing agent, because an oxidiung layer can form it u! 
vicinity of the electrode, and there is nothing but the difftujoa ^ 
reducing substance to prevent the oxidation of the electrode ^ 
consequence. Accordingly, the author finds that the precence ^4 ^ 
chromous salt makes it more diflScult for nickel to attain to it, 
passive state, but does not prevent its doing so. To hrioj 
condition about in a short time, a much stronger current i» rtcj ,.rej 
than in the absence of a chromous salt, but if the current 1 , 
diminished, no loss of passivity is observed. The pric^ci.es of xtt 
reducing agent also modifies but slightly the polarisatioti 
Farther experiments have shown that the free acetic acid preeont m 
the solution containing the chromous salt used in the a&ore 
electrolysis does not affect the polarisation in any way. This 1 , da, 
to its not taking part in the electrolysis, for in a solution of Hsiin, 
acetate and acetic acid the polarisation does not follow the logaritlioit 
law, whilst if this same solution contains sodium sulphate ih« 
logarithmic law is again valid. il. V. S, 

The Flame Arising from the Nitrogen-burning Arc. Kobut 
J. Stbutt (Free. Roy. Soc.t 1911, d, 85, 538 — 536). Ihe structureof 
the high-tension alternating arc in hydrogen, nitrogen, O-rygen, u3 
air has been examined. In the case of the pure gases, the lurainqstj 
is entirely'due to the true cnn-ent-carrying arc, but in air the art it 
accompanied by an envelope of yellowish-green flame, which may rue 
go a coneiderable height above tbe arc, and terminates above io ijmu 
a sharp point like a candle flame. The luminosity of the arc projet 
is very small in comparison with that of the flame, but, since i« 
flame gives no violet rays, the arc may be seen alone by esaininaiioe 
through a deep violet glass, it then appears to be of about the a®* 
size and form as the arc in pure nitrogen. By reduction of the iu 
pressure the distinction between t^ arc and the flame can be an:* 
more evident. Under these conditions, a rose-coloured arc is sew, 
which is separated from the surmotinting yeUowish-green flame by » 
slight dark interval. Tbe phenomenon is further accentuated li a* 
reduction in pressure is accompanied by an increase in the perreuUpt 

of oxygen. , , ■ 

The behaviour of the arc flame indicates that the luminosity eSict 
is identical with the after-glow sometimes observed in Geisaler tote 
filled with air. This has been shown to be due to the 
nitric oxide by ozone (Proc. Phyf.^ 5oe., 1910, 23). It as 
observed since, that nitrogen peroxide gives the same resn 
ozone, and the author draws the conclusion that the yellowisn-gns 



ii. 105? 


OgMOUl. M»t> ratSIClL CHBJttSTltr. 

L J lie iotaraction of oxooe and oxidaa of 

a** „ -iiich an rortwd in tha am itself. H. M. D. 

•Msmtio" Hydrogen Cyanide in the High Tension 
_*!^nama I- Mosoicki (/oitwA. EUiTocKtm.., 1911, 17, 877). 

I UfMoshi obtained the information published (this vol., 
”<4J)«hile working in the author's employment in a conSdential 
Sipsoty. T- K- 

TM Magnetic Properties of Some Nickel Steels. Edwabd 
-lum liwcaat and Sirt3raiED HiLreaT (J. Iron Sutl but., 1911, 
« JTi— ill).— Alloys of iron with 5-86, 24-33, and 32-90% of 
jrkri hare been eaamin^ after slow coohntr from 1250°, and also 
ifier quenching from 600“, 900“, and 1210“ and after oooling to 
* 100“, and — 180“, a magnetometric inethud being used. The 
,tMl is unchanged by quenching from 600“ or by cooling, whilst 
.a^-chiog from 900“ renders it martensitic, and greatly increases the 
„(fctrs force. If quenched from 1210“, it is only partly martensitic, 
is magnetically softer. The 25% steel is apparently non* 
aigoettc in the stable condition, but becomes magnetic at low 
cupsratarss, no sharp critical point being oO.'cnrod. This alloy, 
ocuebed from 1240“, becomes as magnetic at - 180“ as that cooled 
i,*ly. It is suggested that a highly magnetic substance is formed at 
igk temperatures, which dissociates hettreen 600“ and U00“, but may 
s-fertn on slow codling. The structure of specimeti.s quenched from 
1)0“ resembles that of natuial meteoric irons, and wlien cooled to low 
ra|«rstures becomes similar to tliat of iiueucliid liigli-carbon steels. 
V 33% steel is little altered by quenching, ami is not changed by 
ooling below zero. The structure is polyhedral, but etching with 
ulphurous acid develops a duplex structure, like that of the last 
Iluy. It is improbable that y-iron is noo-magnctic. C, H. D. 

Influence of the Magnetic Field on Passive Nickel and 
ron. Hossce O. Brens and Ao.nks Fay .Morgan ( J . Amor . Clum . 
oc., 1911, 33, 1757 — 1761), — It has been shown by Byers and 
isrrm (Abstr., 1910, ii, 579) that when iron is used as an anode in 
trious etoctrolytes, the current density required to produce the 
ysive state is increased when the anode is placed in a magnetic field. 

1 has now been found that the same is true in the case of nickel, 
MsgneUsed steel is more dilliculti-to render passive than the same 
leel which has not been magnetised, and soft steel is affected to a 
(eaier extent than hard steel. This is in accordance with the 
bsmrstions of Andrews (Abstr., 1893, ii, 16). 

The pontive pole of the magnets is rendered passive more easily 
lan the negative pole. E. G. 

Magnetinability of the Salts of Metals of the Iron Group, 
ionour H. Webee (dnn. 1‘hjsik, 1911, [iv], 36, 624— 646).— In 
®^*“4ion of previous experiments (Abstr., 1906, ii, 331), the 
Ijtbor has measured the magnetic susceptibility of chromous and 
fromic chlondes apd of cobaltous and cobaltic sulphates. The atomic 
[VOuaii 71 
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•oaoeptibilitiM of tbs nstals in thSH floinoviids sre r^^. 
Ot in OrCL, 0-01078, in CrCI,, 0-006M; X& in 

0-00486. As in the cue of nuijsitsss, the 
of msiirat ehromitim end cobalt is giMter then that of 
metal, irbereas the reverse is true for iron. y 


Use of tbe Magnetic ^eld in Dstermining Coostih.,1 
XI. Paul Pascal (Bull. “Soc. cAtm., 1911, [iv], 9 
Compare this vol., ii, 860). — An extension of the studj of 
cases (lot. cit.) to colonring matters The magnetic SMcepi^^^ 
the aminoazo-compounds even after fusion and rapid coolioj; iiaj^ 
that they possess the azo- and not the quinonoid structure. .SibTT' 
the magnetic susceptibility of magenta is in acconlstic* 
Poaenstiehl's formula. “* 

The hydroxyazo.compound 8 exist in two forms having 
densities : the one is yellow to orangacoloured and stable in the cJJ 
the other reddish and stable on heating. Both co eiiat in 
cases. Consequently, the magnetic susceptibilities observed foe jj, 
hydroxyaro-compounds vary with the treatment to which u, 
substances have been subjected. In the fused state, or alter ( 0 , 1 ,^ 
and rapid cooling, the magnetic susceptibilities are high, and u, n 
accordance with a quinonoid constitution. After depositioo fn* 
solution or after Fusion and slow cooling, the magnetic suscepiibih'.* 
are low, and indicate that the paler coloured forms have il* 
constitution. 

The magnetic susceptibility of auiin indicates that it is qiiiiionai 
in structure. 

The formuiss assigned by Torrey and Hunter (Abstt., 1907, i, loyh 
to the two forms of the silver derivative of tribromopheuul air « 
harmony with their magnetic values. T. H 


Magnetic Study of tbe Role of Water in the Constitution of 
Solid Hydrates. (Mile.) E. Fkytjs (Compt. rend, 1911 , 151 
668 — 671. Compare this vol., ii, 367). — The coefficient of magotija 
tion of salts in the anhydrous and in the hydrated condition loa l«t 
measured to ascertain whether water of crystallisation has anj eSw 
on magnetic susceptibility. For the sulphates of cobalt, uniuiaa. 
and gadolinium, the property is strictly mlditive, the observed viisB 
for the anhydrous substances agreeing with the numbers fonnd b 
deducting the coefficient for water from that of tbe crysUtlim 
hydrated salt. In the case of copper sulphate, however, altbongh ih 
4H,0 lost at 100° is without influence on the magnetic properuwd 
the anhydrous compound, the remaining molecule, regarded as »»* 
of constitution, does not obey tbe law of additivity, since the coeficsb 
for the anhydrous salt is identical with that of the monohydrate. 


Elxpansion Pressure of » Normal Liquid. L. Gay (Cos^ 
read., 1911, 153, 722—724. Compare Abstr., 1910, ii, 935, 
this vol., ii, 850).— Tbo author develops the expression : 

log w - log (BTjV-b) + b(r- b)-\BL - RT-fr PY)IRT, 
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i , I* tke Mipwwwa imarara of a liquid at constunt tempara- 
(d Bidacttlar Tolume, F and oo-Tolume, b, L being the ideal 
**“*■ ^PP****^®” *0. ^niene shows that this 

a simple method for characterising normal liquids, or for 
the co-volume and internal pressure, lliron’s deter- 
of the vapour density of beniene (Abstr., 1910, ii, 393) 
r^uong’i velees for vapour pressure (Trans, 18»9, 56, 486) were 
*"^r»d. The results were in close agreement with theory, 

' W. O. W. 

Speclflc Heat and the Theory of Finite Incrementa of 
WatTHKB Neakst and F. A. Linukmann (ZeUtek. 
fN-UM iem . 1911. 17, 817 — 827. Compare thi.s vol., ii, 465, 466). 
„TI)e difference between the atomic heals caleuhitod by Hinstein's 
^.f^uta and those observed at low tem|>eratures is discussed. The 
g|^lion that ail the atoms of a substance do not have the same 
nquency of vibration is dismissed, because all the atomic heat curves 
AAj be superposed by using a suitable teiupeiatnre scale, and because 
tsbeas aod Hollnagel s mea-sureincnts of the infra-red absorption 
uidsof BOilium and potas.siuni chloride and potassium bromide show 
at-e to be quite narrow (Alistr., 1910, ii, li2). The author's now 
praols: - If + 1)«J, 

b»re /3-4'865* 10’“ and u is tho frequency of vibration of the 
um, is shown to agree well with tho ob.<crvations down to 23'’ 
Isolate when tho values of u obscived optically by Kubens and 
[oilugtl are used. The example of diamond is especially intorest- 
ig. because both theory and observation indicate that its specific 
eat becomes practically zero at so high a temperature as 43“ 
Mlute. 

Tb* physical interpretation of the efju,ilioii above given is discussed 
some length. 

The p^ble application of the Kjuation in tho exact determination 
atomic weights is also pointed out. As an example the atomic 
tight of silver is calcul.ited from the specific heat-temperature curve 
be 107'55. ]4;_ 


Umo Specific Heat of Cryetallised and Fused Silioateo 
i 30—100“. Kahl Schulz (Ventr. it in., 191], 632— C40),— The 
ilowing determinations were made in a water calorimeter with the 
iate heated at about 100“ and ibe water at about 20“. The 
tt»y materials were obtained by fii.sing tlio crystallised silicates 
an electric oven. 


<.’rystullisvd. 


Is^ad mcUjhiiitafctfl (PbeSiOj) 0 07807 

A'iulim from .St. Gottliard 0 l8.'i5 

Hicrocline with fcibile from Arcndal OdfeOS 

»» <1 .» „ Miaak 01845 

M tt M ,, sSietfredaicii ... 0*1878 

f'poumneoe* from Branchvjlle, Conn 0-2161 


* M. p. abtmi 1380 '. 


Amorjihous. 

0-07880 

0‘1895 

0-1019 

0-1884 

0-1909 

0-2176 


beveij instance the specific heat is greater for the auiorphou>* 
*«nal than for the corresponding crystallised material, L. J. S. 

71 . o 
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Pboephoryl Chloride m a O q ro a bopte Solvent r 
Oddo and Asna Mannbbikb {GazzeUa, 1911, 4 ^ ii 
Compare Walden, Abatr., 1910, ii, 1036). — Kosphorjl'^!^ 
m. p, about - 1“, conlaining acme hydrate, haa a crrotcaui, '**’’*^ 
70-2 (compare Oddo, Abatr, 1901, ii, 492). By ffaciioua! 
over phoapboric oxide and repeated fractioiud crytullisif^**'* 
melting point can be raised to r37°. The higher raluea *■* 
Besson and by Thorpe must be erroneous, and the value* 
and +1-782° attributed to Oddo by variooa writers, iodJi? 
Walden (loc. cit.), were never obtained by him. Phoapbo’rjl 
of the highest melting point cannot be kept. For cryosoipie 
purihcation by dehydration, distillation, and a few crystalliJu'^' 
sufficient ; it then has m. p. 0-4 — 0-9°, and the cryoscopic ctjaif** " 
this product is 721. This constant was obtained from eigo, 
with acetic anhydride, )»-propyl ether, acetone, n-herme *2* 
bexanoiie, and sulphur chloride. Determinations with • 
Bubstances gave much more widely varying numbers, osier** 
substitution, and the mean was considerably higher. ' Htutt r** 
value 76-8, found by Walden, must be considered too high -tv 
latent heat of fusion of pbosphoryl chloride (calculated from A’-Jr 1 
is 20 9 cal. K V. j. ' 

CryoBcopy in Fused Sodium Thiosulphate. A. Iiu-rn,, 
{Compt. rend., 1911, 163, 876 — 877). — The freezing point of thtaji 
NajSjOj.SHjO is 48-5°, and the temperature at which the ,ojij 
pentahydrate and dihydrate are in equilibrium with the linuid « 
48 2°. When the fused pentahydrate is employed as solvent (tt 
carbamide, sucrose or sodium chlorate, nitrate or sulphate, lit 
molecular lowering of the freezing point is 44°. For pot»«i« 
chlorate, nitrate, chloride and sulphate, and for ammonium lutnie. 
the lowering is practically double this number, correspoodiug viii 
almost complete ionisation of these salts. W. U. M. 

Cryoscopic Behaviour of Quateruary Aromatic Ammoniua 
Salts in Bromoform, and the Cryoscopic Measurement of 1 
Velocity of Decomposition. Edoab Wbdbkisd and F. IVym 
{Ber., 1911, 44, 3072 — 3080. Compare Abstr., 1910, ii, 

i’rom cryoscopic measurements it is found that quaternary anioioruus 
salts of the type CHjPh-NMePhKX (where R= methyl, propyl,* 
butyl or ally!, and X= Br or 1) are considerably associated u 
bromoform solution, the association factor being approximately i 
The association cannot be attributed to the residual affinity of u 
unsaturated element, since it is found that phenylbenzylmethylsil;!- 
ammonium ei-camphorsulphonate also exists in the form of doubi* 
molecules. 

The velocity of decomposition of phenylbenzylmethylallylamiDoiiioB 
bromide in bromoform solution has been determined by measunui 
the gradual alteration in the depression of the freezing point. ^ 
initial constants thus obtained are in agreement with those detemii 
by the polarimotric method. . 

Further evidence of the decomposition of quaternary ammoni 
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f.uuiih*^ ^ ^ grsdiul diminution in the electrical oon- 
* of their udatioM in chloroform ; thus, after one hundred 
atSS°, a I ‘2% solution of phenylbeniyluirthylall>'l- 
"V iodide ha* a epeeifln conductivity of only two-thirds of the 

B- 

vnlatilitT of Sulphur Oompounds. Makckl Del^imne {Compt. 
j 1 ^ 1 . 183i 735 — 737). — From collected data on the boiling 
of n'umerous organic oxygen compounds and their sulphur 
^uLnes it is shown that generally speaking substitution of sulphur 
raises the boiling point, except in the case of water and 
to*ral«>bols, phenols, and acida W. 0. W. 

[ Internal Pronaure of Liquids and the Determination of the 
Lbaoiote Zero. Kuita H. Amaoat {(‘ompl. rein/., 191!, 163, 
{u 1_!S57. Compare Abstr., 1909, ii. 549). — ls>diu' h.HS recently 
jjlijg vol., ii, 792) that the internal pressure of a gus (liinintshea 
■t'lh rise of temperature, but calculations from Chappiiia’ data leave 
open to doubt, especially when it ts borne in mind that the values 
^ referred to a hydrogen thermometer instead of to onu eontaining a 
vrfect gas. 

Leduc’s conclusion is necessary to the maintoimnco of Iho theory 
list the internal pressure for gases of the same molecular complexity 
is proportional to the square of their molecul.ir woiglits. When the 
nloe of the function T.dpjdt -p is calculated for hydrogon, it is 
luMssary to pre-suppose the existenco of a much greater variation of 
tlx internal pressure coefficient than can possibly exist , in order to 
bring the case into harmony with the theory. Thu values agree more 
tlosely with the present author's law of voliimus whun 273 0" is Uken 
u the absolute xero than when the zero is lakon as 2T3'I'’. Cun- 
rerwly, assuming the truth of this law (that v and tt', the coni- 
smenu of internal pressure, vary iiivorsoly as llio square of the 
rolume for molecular distances sufficiently groat), calculation of the 
ihsoliiie lero gives 272 983° as the ab.soluto zero for hydrogon, and 
272 999° and 272'996° for nitrogen ami oxygen respeciively. It i.s 
shown that the critical density of diatomic and trialoniic gases 
increases regularly with the critical pressure.s in such a way that 
the ratio pjd^ varies within somewhat narrow limits. 

W. 0. W. 

Boiling Point of Water. Eari. of Hekkklkv and .MALaotu P. 
ArPLEBEV (Proc. Roy. Soc., 1911, d, 85, 177—489). — The boiling 
point of water, as determined by Buebanan’a method (the so-called 
Landsberger-Sakurai method), has Iwon compared with the hypso- 
neler point. The small temjierature dillercncos involved were 
Deasured electrically by means of two platinum resistance theruo- 
Deters. The senaiUveness of the measuring apparatus was such that 
he error attaching to the determination of the temperature difference 
FIS not more than 0'0001°. 

The tempenture at which water boils when a current of steam is 
Mraed throngh it depends on several factors, of which the chief are 
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Ui« height of the liquid uid the nte of fUmgt of 
bobble*. ■ **»% 


As compered with the faT^me^ twapemt^ the boiiis, 
riees with the height of the liqnid if the eteom i* paseed 
constant rate. When the temperatore differences are * * 

the height of the column of water, by^rbolie corres ar« 
which cut the temperature axis at the origin at an approiimaj^*^ 
angle. The curve* can be represented by an equation of ti,, 
tm‘kah‘‘j{h + P), in which t is the tBm[»r*turq difference, h tt, 
of liquid, k, a, and ^ constants which depend on the (oroi 
apparatus and the rate of bubbling. 'w 

For a given height of liquid, the boiling point falls with inat, ■ 
the rate of passage of the steam. This apparently anomalous rLw 
is attributed to the influence of (1) the increased tale of babhii^ 
the agitation of the liquid, leading to increased loss of j. * 
surface, and (2) the coalescence of the bubbles, leading to a dimmuh,^ 
rate of heating. H. M. D 


Boiling Points of Some Saturated Aqueous Solutioa, 
Eabl op Uerkki-kv and Malcolm P. Applebbt (Proc. Itoy. 

A, 86, 489—505. Compare Abstr., 1904, ij, 648),— The 
temperature-measuring apparatu.s employed in the experiments 
water (preceding abstract) has been applied to the accurate ilet« 
mination of the boiling points of saturated salt solutions aocorJu.jw 
Buchanan's method. 

Since the effect of changes in barometric pressure on the tea[m 
tore equilibrium is greater for saturated solutions than for 
boiling-point measurements were made at different pressures, ani j 
barometer-coefficient determined for each salt. This coefficient, ahut 
represents the excess of the effect of a pressure of one railliBeur d 
mercury on the temperature of the boiling saturated solution* orw 
that on the hypsometer temperature, is dependent on the soluhilitv d 
the salt and on the temperature-coefficient of the solubility, Va 
■sodium sulphate its value is 0'00052“, rehilst for potassium nitrate im 
coefficient is 0’0217°. 

From the hyperbolic curves which express the relationship lietwr* 
the boiling point and the height of the column of boiling salt soluiiois. 
boiling points corresponding with a very thin layer of solution >n 
calculated by suitable methods of extrapolation. These values in 
then corrected by means of the corresponding barometer-eoeffieieui 
and in this way boiling points obtained for normal pressure. 

The boiling-point daca are applied to the calculation of osiuow 
pressures by means of Porter’s equation ; the values so obtained stov 
that all the salts are dissociated with the possible exception of Ihallao 
nitrate. Data representing the composition and density oi satnrakd 
solutions of strontium nitrate are given in an appendix. H. M. I). 


Partial Pressures of Water and Alcohols in Aque^ 
Alcohols. V. Antony G. Doboschewsky (J. Suss. Phys. Chsm. ^ 
1911- 43, 962 — 973. Compare Zawidzki, Abstr., 1901, ii, 
Vrevsky, Abstr., 1910, ii, 1038).— By means of eiperimenUl to 
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. mmomLloff. mnd yi«T«k7, tbe Mithpr deduora 

Wk»*0»f UwiwMM ! 

aleoholio aolution, the ratio bet ween the partial 
(*l ^ of the walw at any two temperatures is equal to the ratio 
^***^. 1 ^ vapour presaurea of pure water at these temperatures, 
cb«"f partial pressure of water with temperature is 

* in <Ji mixtures of alcohol and water, independent of the 
ositioa of the solution or of the nature of the alcohol. 

between tbe partial pressures of nn alcohol in its 
' ralatiOD at any two temperatures is identical for all aolu- 
Saruid is identical with the ratio of the vapour pressures of the 
J^sleohol at the same two temperatures. 

It is shown that the differences between the compositiona of the 
^MKOseselred from one and the same aqueous alcohol solution at 
temperatures are a direct consequence of these two theorems, 
{ f sod p denote the vapour pressures of the atoehol and water at 
Hi, temperature t, and P, and pj the oorresjionding magnitudes at t’, 
ilua, if the ratio F/Pi is greater than p/p,, the increase of the partial 
(MHure with rise of temperature is greater for the alcohol than for 
nlsr. The values of this ratio for water and for various alcohols in 
the esse of various pairs of temperatures are given in the following 


table : 

Wuer 

MHliyl alcohol 

EUyi .. 

rwpji o 


20730’. 

30740'. 

40750’. 

50700 

7O78O-. 

607110’. 

007100' 

0-640 

0-674 

0-597 

0 

0 038 

li-OfiT 

0-601 

0-592 

0 013 

om 

O-OftO 

— 

— 

— 

0-504 

0-6S5 

0007 

0 028 

0047 

0 002 

— 

0-517 

0-646 

0 65*7 

0 590 


0-647 

0-601 


It follows that with rise of temperature the vapours from aqueous 
nethjl snd ethyl alcohols become richer in water, whilst with aqueous 
propyl alcohol the opposite is tbe case. T. 11. P. 


OoadeDsatioD of Vapours. Kki.ix Bkckkr (ZtiUeh. phy$ikal. 

1911, 78, 39 — 70). — The phenomena attending the condensa- 
tion of vapours which are in equilibrium with tl>o crystalline form 
la atable phase have been investigated. The condensation was effected 
a the usual way by sudden adiabatic expansion, and the formation of 
fog was detected by a very sensitive method dej)enditig on the refiec- 
.ion and refraction of light by tbe particles. The siibstiinces chiefly 
»ed were nitrophenol, menthol, camphene, camphor, borneol, iso- 
Mmsol, benzopbenone, and iodine. 

Substances which in the liquid form can bo considerably supercooled 
tDodensc at first as liquid drops, but substances which cannot easily be 
mpercoolsd in tbe liquid fprm pass directly from vapour to crystalline 
orm. The amount of reduction of pressure which is just sufficient to 
traduce condensation on adiabatic expansion, aud its dependence on 
he temperature, have been investigate, and it is shown that the con- 
letisabon of a vapour co liquid drops occurs tiie more readily tbe 
lensm' tbe vapour, whereas the formation of crystals is retarded by in- 
vvasing density of vapour. Prom tbe minimum depreseions just 
efficient to produce condensation, the supercooling which the vapours 
tave ondet^ne is determined, and hence a curve is constructecl 
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•bowing tb* Kmite within which thetApow e» h*»»liMa m 
the •oblimAtiwJ corre, j . , ^ 

Iodine i» exceptionel, inannocb «» on twtasw 

prMtura it coDden«e« w visible particles, wi with 
(m shown by thermel obMrv»tioD») it condenm »» inri^iWe 
Kone of the other substancei inTWitigited show* ui mtenuedUi, 

in co»den>»tion. , 

The Bupercooling before conden«*tion occor* i« the sam, 
the «pour U or ie not in contact with » laooth glws 
hence the latter h»8 no indnence on the condenBation. 

Water vapour condenfos as liquid drops for temperaturf^ 4a*tj xo . p 
and redoctions of prewnre* up to *00 mm., so that the limit 
lies at still greater reductions of pressure. (; j, 

Preasure-Temperature Sectiona. J. P. 

Chem 1911, 78, 71-85). -A space figure is roostrueted for » 
component system for the case in which the components form » 

comMund which as regards volatility lies between the lwooompoB«u, 

the assumptions being that the components are eomplelely 
in the liquid state and not miscible in the solid stnU, and 
the volatility of the liquid mixtures diminishes continuously srr 
to the proportion of one of the components. By mrans of thi, djin, 
and the simple space figure of Hooseboom, the prtasure-lemimiw, 
sections for varying conditioos are completely investigated. s 


New Methoda of Resolving Mixtures of Liquids wui 
Adfaeent Boiling Points or Oonstant-boUing Miiiursa 
t Ct. {/ ffJ Chem. Soc., 1911,43, 10*l-liu|,„ 
method used by the author consists in adding to the noatur^ .it 
liquids a suitable proportion of a third component winch fnrii,. .in 
one of the original constituents a constant-boilmg mixture .itk , 
boiline point lower than those of all the other elemcnta of the imxuo, 
thst is, of the liquids themselves, and of any other possiUs ow 
binations; the ternary mixture thus obtained is then Tlss 

mdthod cin be applied either when the boiling jxnnts oi the 
liquids are very close, or when they form a mixture with s romtuu 

'"Sever^’ examples are given, one which is of technical 
being as follows; If 1»5 grams of 65 - 5 % aqueous a<»tic acid ar 
mixed with 272 grams of toluene, and the mixture distiW thmug^, 
Hempel column, the first fraction of 337 grams, b. p. 84 j . - 

cont^ practically all the toluene and water and “"'l * ' 
acid - the^ last fractions, amounting to ™ ‘ ‘ 

acetic acid, and the final one of these, 6* grams, 99-9% of ac^ ^ 


glass bell-jar carrying on its flange » 1®“'^ a^citW 

the jar when filled with oxygen. The fuel «'=«“*** .^, 1 ^ 

crucible supported on a small tripod, which is par 
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Irn— {ilAtA M eat from heavy sheet braes, and provided 
pO**-, ^ tanfoe* at the edge to clamp it to the base of the jar ; 

yiM eat in >t which turn up and form the tripod. 
^vtHTotYBee oombuetion U led through a tube of Jena glaaa, 

LA «lid(»Aw>ugh a cork in the neck of the jar, and is eular^ at 
end. The outside of the jar is tilted with a ring of brass 
!*L mom projecting at right angles to the sides. 

’’Swjombustion is carried out in the usual way with calorimeters of 
j.ZiTiie. the factor of the instrument being found by burning a 
of known calorific value. T. S. P. 

ntennooheniiCAl Investigations. IV. Heats of Combos- 
Job of Torpenes and Styrenes and Prediction of Heats of 
^bostioa Kabl Auwsks, Waltkk A. IIotii, and Khitz Eiskh- 
ogijJwMim, 1911. 386, 102 — 116. Compare .Ab-lr., 1910, ii, 686). 
-Ithu been found that the heats of eomhii.stioii of the terpenes and 
go styrenes already published (lae. cir.) are about 0'5% too low, in 
gotMuence of the difficulty of ensuring the coniplelo combustion of 
lifiiUy voUme liquids in the bomb caloriineler. A new series of 
g^aations, performed in a modified apparatits, is being carried out. 
'gf resnlts, which show that the theoretical deductions stated 
nriously ate still correct, were being held bark ui.til the series was 
oapleted. However, the appearance of l/emoult's pa|>er (this voh, 
i 583) forees an immediate answer frum the authuis. I.eaioult'a 
Mts of combuslion of styrene, a-metliylstyrene, and aJS-dimethyl- 
lyreos differ from those obtaii.ed by the authors by a constant 
oount, about 1‘2%. This suggests that the disci epaucy is due to a 
Dostant error (probably in the value of the water-equivalent of the 
ilorioieter). The confidence with which bemoiill relies on bis 
ipsrimental values on account of their sgreement with " calculated ” 
slues may bo misplaced, because, altbuugb in some cases the 
bswred and the calculated values are roucordant, in others the 
iffnence is more than 1%, that i.s, more than ten times the 
iperimental error. C. 8. 

Vapour Presaure and Integral Heat of Solution for Saturated 
olutiona. Alexadoeb ^I’ERanski (Zaluch. jihyiiM. Clitm., 1911, 
8, 86—109. Compare Ab.str., 1909, ii, 37M). — Tlie differences in the 
■poor pressures of pure solvent and saturated solution have been 
etermined by the tensimeter fur saturated solutions of oxalic acid, 
iccinic acid, and a number of inorganic salts in water, and for 
kturated solutions of acetanilide in chloioform, and m-dinitrobenzene 
I benteneand in chloroform, and from the results, the vapour pressures 
1 the saturated solutions between 20” and 60” have b^n calculated, 
xcept in the case of sodium thiosulphate, the vapour pressures 
icrsase as the temperature rises. In accordance with the principles 
t thwmodyDamics, the ratio pjp^, win re ;i, is the vapour pressure of 
M solution and p, that of the solvent, diminishes with rise of tempera.- 
ire, except for toe solution of sodium carbonate mouohydrate. 

For all the solutions, the relationship between vapour pressure and 
wpenture is satisfactorily represented by Bertrand’s formula : 
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'p”i[(7'-X)/7T“, wImw i And X at* «emliuita. 
between vaporiestioD and dtMolutioo, it nuckt be aotieiEM?^ 
Bertrand’e formula in tlie form <7«>ff[{r- a)/7^, ^ 

eolnbilitj, would represent the variation of fi* amnbility wit^ 
tare, and this is shown to be the ease. The formula log p « g I 
where C is the solubility in grams per 100 grams of solusi,*'^^ 
and b are constants, is valid for most of the solutions >nTei!,i-,/J|*^ * 

It is farther shown that the formula \og a + bjT 

certain solutions, a and b being constants. Combining this •;,? 
formula [d logpj/p,]/(/7’=f/.ffr'* (Kirchhoff’s formula), where 1 L 
integral heat of solution, it follows that I must be neailv comu 
and hence that the van’t Jloff formula log - f/2 f canhe**' 

to calculate the integral heat of solution for saturated solutioti^ 
temperatures exceeding 30 — 40“ 0 

Dependence of the Integral Heat of Solution on 
Temperature. A. Woitaschewskv (Ztiteck. pKytikal. 

78 , 110 — 122. Compare Speranski, preceding abstrat-tj-lit ' 

shown that all the formulse representing the variation ot the 
pressure of a pure liquid with the temperature also apply 
variation of the vapour pressure of a saturated solution with i,, 
perature. On this basis, the conclusion is drawn that the ititei^ 
beat of solution diminishes with the temperature when it is 
and increases with temperature when it is negative ; m other 
the absolute magnitude of the integral heat of solution al»»ji 
diminishes with the temperature. Kirchbotf’s formula (comjan 
Speranski, previous abstract) is not directly applicable to the etpen 
mental data. G. s. 

The Theory of Solution and Heats of Dissolution. Xtutw 
Colson {Compt. rend., 1911, 163, 812 — 814). — The author points ooi 
that the beat of dissolution of a gas should be equal to the sum of i'a 
latent heat of vaporisation and the heat of polymerisation of iht 
dissolved molecule. This is known to be true in case.s such as th«l d 
acetic acid, in which the degree of polymerisation is the same for tV 
dissolved subetance as when it is in the gaseous condition. The lens 
dittolecuh is employed to denote a polymerised molecule in solution. 

W. 0. W. 

A General Relation between the Physical Properties of 
Substances ; Application to Densities. G. TEaGausi*! 
(CoOTpf. rend., 1911, 153, 871—874. Compare Abstr., 1908, ii, 666; 
1909, ii, 551). — It has been shown previously that for members of > 
homologous series, the densities corresponding with temperaliirw 
distant the same number of degrees from the critical teoiperatare 
differ only by a factor which increases with the molecular weight teJ 
varies according to the series. It has now been found that this holi* 
good, not only for densities, but also for coafScients of viscositi, 
heights of capillary ascension, rectilinear diameters, and the Utew 
heat ot vaporisation calculated by Mills’ method. The best publiahso 
data were employed for the verification of this generalisat^n. 

W. 0. n • 
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of * FoUing Drop and th* Laws of Tate. X 
of Some Farther Associated and Non- 
PK^. ^ and the Surface Tensions and Capillary 

•••®***« Coloolated from Them. J. hivisiiSTo.«i R. Mokoan 
O wwf (/■ -<•»«•• !«>'■ 33. 1713—1727. 

**^ ^ Abstr., 1908, ii, 356, 668 ; this vol., ii, 372, 58-t, 583, 698, 
On ’applying the equation to 

in order to 6nd a value of t„ independently of the 
"lure of observation and using in all cases the value of 
benwne (<, — 288 5'^), it h.Hs been found that methyl hexyl 
i, loonu beutaldehyde, pi|ieridiue, diisoamyl, 

^*****'l aMtate, and nitrotensene have a normal molecular weight, 
1!!!^ methyl ethyl ketone, diethyl ketone, propionitrile, and acetone 
Irtibnonn^ and therefore agsooiate.1. 

"flu values of the surface tensions of the.se liquids in dynes, y, and 
, capillary eonetant, o*, calculated re.-.poclicely from the drop 
■eights end drop volumes, agree well witli tlio values obtained from 
the mrillatT 

guidons are given eipressing the variation of tbe surface tension 
ujlbe capillary constant, as found from tbo drop weight, for all the 
liquids mentioned. 1^- 


The Viscosity of Suspensions and the Determination of 
Avogsdro’a Number. 51. Bancbi.in {ZtxUfh. Chtm. l>ui. KdUoidt, 

1911 9, 13^ 136).— Measurements have been mole of the viscosity 

of squeous suspensions of gambogo and gum mastic. The exjieri- 
naotal data are in accord with Einstein's formula, according to which 
lbs ratio between the viscosity of the suspension and the susjiending 
nediam is independent of the size of tlie suspended particles, but 
raries in a linear manner with the in.aK.s of llio particles contained in 
unit volume of the suspension. 

Experiments with various aqueous solutions indicate tlist the 
relationship between the viscosity of the solution and of tlm solvent 
can be represented in certain cases by a formula of ihc same type. 
This is true for solutions of glycerol, sucrose, and sulphuric, acid, but 
not for solutions of phenol or carbamide. 

The validity of Einstein's viscosity formula for suspensions of 
moleealar dimensions permits of Itie deduction of tbo number of 
molecules in unit volume. From tbe data for sucrose holutions this 
is found to be 70x10^*, which agrees satisfactorily with Perrin's 
value dedn<^ from observations on tlic Brownian movement. 

U. M. D, 


Molecular Complexity in the Liquid State. Philippe 
A. OCTE (/. Chin, phyt., 1911,9, 5(i5— .518. (Compare Tiirner and 
Merry, Trans., 1910, 97, 2060).— Associ.ation in tbo liquid state was 
held by Tomer and Merry to be due to electrical rather than chemical 
forces. The author is unable to find any essential difference between 
the two points of view, since chemical forces are almost certainly 
electrical in origin. Moreover, polymerisation in the liquid state is 
related to polymerisation in the vapour by tbe mass action law (Abstr., 



ii. 106 H abstracts or ctibmicai. fjowta . 

* 1910 , ii, 841). Surface tenuon, boilio^ pout, Tspour 
latent beat meaatiremenU do not indicate tlw molecuUr y 
of liquide apart from the enrfaoe film, aj^ 

(ubstances, such aa phenylnrethane and diphanylainine.arem**,^!^ 
contact with air the reeult may be wholly misleading, ah 
giving higher values of Bamsay and Shields’ coefficient tW 
are substance* of high molecular weight and high boilioi; point nu** 
these eases the high surface pressure may considerably in8utn„ 
molecular condition in the surface film. The only 
method* are those such as Traube's volume method, which is 
of the surface film, 

'The recent observations of Walden on tristearin, triptlmiti*,^ 
Mobutyl ricinolate are to be interpreted as showing mirke.| (ii.*^._, 
tion of those substances in the surface film. The auihor 
the dissociation products are alkylene and acid. I; j (. 

Stability of Oil- Water Emulsions. Emi. Hats, iibk 
CA« n. Ind. KMoide, 1011, 9, 159--164).— The author iiiwiL.M, tt, 
conditions which determine the stability of emulsions ami the nuf « 
which clearing takes place under the influence of electrolytes. [, j, 
calculated that an emulsion of an oil of density 0 7, which coiii,,u 
0'1% of the disperse phase and consists of particles of diameter (r4^ i, 
subjected to an upward force amounting to MO » dyne [cn ,;,, 
whereas according to Lewis’s data for the magnitude of the eket;,, 
charge, the electrical force of repulsion between two neiithlourm 
particles amounts to 2%7 x 10'" dyne The very much itreavr 
magnitude of the electric force is in harmony with the exce[,t»Mi 
stability of such highly disperse emulsions. 

In accordance with Stokes’s formula, the rale of clearing of putid.^ 
of a given size on the addition of an electrolyte must depend to a Isrp 
extent on the diflereuce between the densities of the di»[ier^ pl.w 
and the dispersive medium. Id this connexion, observatiuas are 
recorded relating to the condition of oil-water emulsions at inisiril. 
of twenty-four, forty-eight, aud one bundled and twenty hours after ikt 
addition of an electrolyte. The clearing process involves three starw 
(1) the electric discharge of the particles ; (2) the formation ui Urg«r 
coinplexes ; (3) the mechanical separation of these from the (li.-p-rar. 
medium, and of these, the second and the third represent chang., 
which in general require considerable time for their compleUoa^,^ 


The Nature of Solvetee aud the Relationships betweCT 
Adsorption and Dissociation, Wowgamo Ostwaw 
Chm. M. KoUoide, 1911, 9, 189-195).-Tbe 

that solvates may be regarded as absorption compounds 
solute and solvent. For the special case of aqueous so utions o sate 
reference is made to the connexion between the ionisation ^ 
salt and its degree of hydration, and it is pointed out that >o,m 
formula <7(1 - y) = A'((7y)'' connecting the degree of ^ 

the concentration (C) can be written m the form Cy si 
which is of the same type as the adsorption formula 3 !-F (0 -*) • 
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U tb* {onk of tb* eqtULtiona idantical, but more or less 
r>h lf*"****P* ahosrn to exist between the two 

***“ J J-in * llie exponents in the two equations are of 

W their variation is confined to rather 

lbs ‘**t'niits. Both ionisation and adsorption exhibit maxima, have 
'•'*?T,A^Te tempMatore-coefficients, and show similar deviations 
•••“ ?*^^o^tiai formula at high concentrations. These facts are 
hs* ^ hypothesis that the hydration of salts in aqueous 

® he looked on as an adsorption of the solvent by the 

’ H. M. D. 

ssleia 


ssuimtion of Neutral Salts. Hilary Laciis and LsoNoa 
KUklr<xAtm., 1911, 17, 917-919)._The sUle- 
* t in the previous psper (this vol.. ii, 190) that the anion and 
** are adsorbed in equivalent amount by blood charcoal from 
***^uiral aqueons solution of potassium chloride is erroneous. 
\ a matter of fact Cl' ions only, and no K‘ ions, are adsorbed. 
itVould therefore be anticipated that tho solution, after adsorption 
^ CT ions, must contain free potassium hydroxide, but it has 
not been possible to obtain a quantitative proof of tho presence 
uf alkali, It is probable that the potassium is present as carbonate 
or other salt the negative component of which originates from 
impurities in the charcoal. 

an acidified solution of potassium chloride no K’ ions are 
iwhorbed, but in the presence of bases, such as ammonia and piperidine, 
K' is adsorbed. The adsorption of K‘ is most favoured when the 
solution U about Njf)^ with rtfcroiico to ammonia. On the other 
hand, pyridine has no influence on the adsorption of K", so that the 
rffect of bases depends partly on the nature of the cation. Aa it has 
previously been shown that Cl' ions are not adsorbed from an alkaline 
solution of potassium chloride, the jiotiLsaium must bo taken up as the 
hydroxide. 

The iuthors consider that these observations support their view 
that adsorption in such cases is a purely electrical phenomenon. 


Adaorption Compounda (Van Bemtnelen). IJao PnaTOLOirao 
(6'asatia, 1911, 41, ii, .382 — 412). — Tho author has carried out three 
series of experiments with the products which arc precipitated when a 
solution of sodium aluminate is added to a solution of sodium silicate, 
The first series had for its object the determination of the variation in 
the composition of the precipitates formed, according to the relative 
concentrations of the solutions. The second set deals with the varia- 
tion in the solubility of one of the compounds (of sodium aluminate 
and sodium silicate), according to the amount of the solid substance 
present. In the third series of experiments, determinations are made 
of the variations in the amount of ammonium chloride or potassium 
;Chlonde adsorbed by the product used in the second series, according 
itn the relative amounts of liquid and solid phases present. In these 
^perimenta the adsorption is measured by means of the equilibria 
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reached (o) when the concentratioM of the aait Mlntioiu u 
and (J) when the concentratione of the ealt eointioiu u 
The reenlt* indicate that a eolid phaae of the tjrpe cmplojeida^^ 
rise to a trivariant gjatem, in which the aolid phaae beh»v«» y ^ 
it had a variable concentration. 

The gyetein aluo prceente the phenomenon <rf chemical h« .^ „ 
(evidenced in the third i^et of experimenta), that ig to say, 
modifications may be formed. K, 


Adsorption in Solution. I- Retention of Acids by Shg,*' 
Wool Gboso vo.v Gkoboievics and Abtur Pollsk {J/on<uji^* 
32, 665— 675).— The wool need was very carefully purified hyu^ 

ment in turn with boiling distilled water, hot soap soluiioo, boiiij, 
2% hydrochloric acid (on the weight of wool), lukewarm very dil^ 
ammoniuin carbonate, warm water containing very little aceiir trji 
and boiling distilled water. 

The retention of acids by wool is an adsorption phenoiuenou wlu,^ 
within certain limits takes place according to definite la», 
general, mineral acids are more strongly adsorbed than fatty 
The concentration of the acid has considerable influence ou 
tion ; an acid may be adsorbed more strongly than auotber and bai 
dilute solution and less strongly in more concentraUd solution Tt*,, 
is no proportionality between the strength of an acid and its sdMjritM 
by wool ; this is contrary to the conclusions of Walker and 
with silk (Ttans., ISUe, 60, 1334). There is abMlutely no co. neiiot 
between the adsorption and the amount of dissociation of an aciJ. 

Less acid is adsorbed by wool from a mixture of acids than tia 
arithmetical mean of the adsorption from two acids used siujily, Tia 
negatives the possibility of simple salt formation between the ncid ui 
the thread substance. K. F, .V 


Substantive Dyeing. W. G. SapogcHNisopp (Znt$cli. iJiyuU. 
Chtm., 1911, 78, 209 — 227). — Both the dyes aud the laaterialn w«t 
carefully purified, and, in contrant to the technical method, no 
were added. The dyeing was effected by boiling the malerial with i 
solution of the dye for two hours, a reflux condenser heinp 
The material was then washed, and the amount of dye taken uj) 
determined by fusing it with sodium hydroxide and nitia^, an! 
estimating the sulphur as sulphate, the amount of sulphur in eft 
dye being determined in like manner. The results of five series 
experiments, in each of which the conditions were widely varied, ue 
quoted# 

It is shown that the results are represented satisfactorily by lae 
adsorption formula: log(7/=logy3d- l/oJogCfr) where €/ 
the final concentrations of dye in the material and in the t»u 
respectively, and a and p are constants, or by the related formuU. 
Gf^-^A€f-A.lQk = Oy where is a constantand I OA represents tb* 

dyeing Umit, the greatest concentration of dye which the mateml 
can remove from the bath. A comparison of two experiments, ^ 
which all the characteristics are different, leads to the form 
GblC%^[{lOk--Gf)K'v]l[{lOk' - (?/). A„], that is, the end concentratioM 
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, ^ dbMily proportional to the dlffereccos bctvteen the 

^ *oi ***• •“•**•** J/MOg. Ao-l inversely proportional to 
fauctions o( the original dye concentration 

*****'*tevn **"• *** foUoered whether the materials retain their 
^1* structure (cotton wool) or have undergone treatment 
1*^* ^ ootton). Under enuivalent conditions mercerised cotton 

'****'*^^ed about 10% more deeply than the natural wool. 

^ssoes 

rMioietion Constant k\ of Sulphuric Acid aud Oxalio 
ii«!i JoBAilSM E- Ekklaar (C/tem. Il'eel-Wuil, 1911,8, 824 — 829). — 
of the hydrogen electrode and a dilute solution of sodium 
Jioeen sulphate, the author has determined the mean value of the 
dissociation constant of sulphuric acid at IS'’ to be A'j ^U 018. 
F oxalic acid the value A', was calculated from the dissociation 
Lfte of oxalic acid, and the concentration of the hydiogen ions 
Vis 111 ’) ^ a solution containing U'05 gram of sodium liydrogen 
julate per litre, and was found to be A'.j-4'7 x 10■^ Another 
Eolation based on the electric conductivity yielded the value 
4' • 1-3 a 10'*. Both the Values obtained for oxalic acid aro there- 
l lw of the same order as tho disscciatiuu coiistaul of acetic acid, 
ftl SalO-. A.J. W. 

Oaoiotio Preaeure. Maueicb Pbiu’iiusime (/Jul/. Soc. Mm., 
1911,[i*]i 01 857 — 862). — A malliemalical inve.stigaiion of osmotic 
pmsJre on the basis of an analogy between gravitational attraction 
md oeoiolio pressure. Tlie details are uiisuilalib- tor abstiactiou. 
|l u shown (1) that osmotic pressure is not directly piufxvrtional to 
.lie "'Sill of the dissolved substance, wbieli is in baimouy with 
I'uutrd's experimental results; (2) lliat from the general equation 
unred at in this investigation the known formula) expressing the 
wbaviour of dilute solutions uu<ier various eoiiditioiis aro ilwlncible. 

T. A H. 


The Theory of Solutions. 'Aluekt Colso.s- (C'oiujii. rend., 1911, 
183, 719 — 721). — The author considers that the expcriuiental data 
la osmotic pressure are not sulhcicnlly in ugreemont with theory to 
aipport the hypothesis as to the analogy lictvvuoo osmotic and gaseous 
rtassure, that is, to warrant the identilicatiou ot A' aud p in the 
uimaion /'F= AT, and <uF = pr when <u is the osmotic pressure. 

W. 0. W. 


Ctemotlo Meaaurements of Salt Solutions and Arrhenius’ 
rbeory of lone,, BuoknE Fouaau (C'ompl. niul., 1911, 153, 
169 — 772. Compare this vul., ii, 267). — A thooietical discussion 
hued on measurements of osmotic pre.saure made by the apparatus 
Iheady described. The author draws attention to tho divergences 
between his results and those required by the ionic theory. 

► W. 0. W. 
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Direct Meaearemente of the Oemotto Preeeore of 0^^ 
Alkaline Solution. Btiporimen^ rrotrf that Ain^ 
ImpermeabUliy of a Membrane to loM to Not 
Fropertiee of the Membrane bat to Colloid coated 
within the Membrane. Moo^ ^ 

Abtbob Webstbb (Biochem. J., 191>iDi t*'’ i^i. 
and Koaf, Abstr., 1908, ii, 204).-The oamomrter ujed in th, ^ 
mente ha* been described in previous paj^. At the cornoen,^ 
of an experiment, the osmometer chamber ^tained a i^run ^ 
centration of caseinogen and of sodium hydroxide, and lb* 
liquid was a solution of sodium hydroxide of the same coDcentun* 
as that inside the cell. The observed osmotic prewure *« 
at first, but the exterior sodium hydroxide slowly diffused ioej,^ 
through the membrane, and simultaneously the osmotic ,,ra«a, 
increased. The inward passage of sodium hydroxide is sg»ir„t 
gradient of osmotic pressure. The alkali in the osmometer umici, 
some form with the colloid, and it is this union which c»a>es tla 
osmotic pressure. The purpose of the membraue is the paf^, 
mechanical one of holding together the colloidal aggregate-, .Uii, 
apparent impermeability to the ions is quite fictitious. Kree ion, 
through quite readily, but ions associated with colloid are retained « 
the colloid side and produce pressure. The high concentratim of 
crystalloid within and the low concentration without is due to a ‘(w-it 
affinity between crystalloid and colloid. The maximum ol wouxii 
pressure per 1% of colloid is reached at about 0 047iV of free alkdi. 
and further increase of alkali lowers osmotic pressure. In the cwm. 
of the experiments pressures as high as 686 mm. were observed. 

These considerations are applied to the elucidaiion ol the osnwit 
behaviour of living cells, which is discussed in detail. 11, s. 

Parmeabilitv of Porcelain and Copper Ferrocyumdi 
Membranes. F. E. Babteli. (J. Bhyeical Ckm., 1911 16. 

Compare Bigelow and Bartell. Abstr., 1909, a, 9(9). The rate u 
which water passes through unglazed porcelain and through an rl«tni 
Ivtio copper f^ocyanide membrane under the influence of pressorw ef 
to 6886^ mm. and 2957-9 mm. respectively was found to ole, 

Poiseuille’s laws relating to capillary tuta. 

The porcelain membranes gradually became l^s ^rm^ble dan^ 
the eipTriments, apparently owing to fine ^rticles bemg toru off 
forced^nto the capillary passages. On tbs account each ser* d 
Sminationa was immediately repeated in reverse order, and ^ 
average of each pair of values at the same pressure was 

for the membrane half way through the experiment Th. ^ 
meability of the copper ferrocyanide membrane deposited in porc^ 
WM onbatut 4%Tthe permeability of the 4-5 mm. porcelain pto 
and no cloflTffine of membran© occurred. 

The rate of permeation varied directly as the pre^ure at a cooUrt 

temper^ure. fnd inversely as the 

temMrature was altered and the pressure kept constant. 

X^lTthTthesame laws govern the passage of 
caJLytubes as through porcelain and ferrocyanide membrane, a- 
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—a. is ^ Uwory thst thess uembnnes at« mnillary 

pssum* of-^nid^^rough molecuUr iotenitifes 
L If {m^ *® ^ siiABAW* to too ouiib mathemAtiool trmtment. 

^ , U. j.a 

InfloeiMMi of Affinity in Solutiona MiciuiiL IVI*sa 
jBiW*o*^***'> I®ll> l*f« 938). — When to a mixed solvent 

(If eempoMot* A end A a third eubetance, C, readily roluble in A 
Italy ihghtly nlabla in B, ia added, the treeiing point of the mixed 

E fftS b rery <rfteo taieed. For example, the addition of water to the 
ml lolwat benaene-alcohol raiaea the freeiing point of the latter to 
utmt depwiding on the proportion of water added. The explana- 
, giveB ia that C forma chemical compounda with A or B, the 
ibm of molecoleB of eolnte being thus diminished. In this way the 

P wM of moleenUr oomponnds of alcohol -w.rter, phenol-water 
d-glyte^ alMhol-lactic acid, phenyl-glycerol, phenol-lactio acid,’ 
-selphttite acid, and water*stannous chloride has been proved, 
qaantitativa oompoaition of these coinpound.s haa not been 

Bcrsioed. 

iTba reinlU appear to show the existence of considerable a6Snity 

I Mlvent and aolute in diluU solution, and also that the 

I of tiw aolute extends over the whole of the solvent. 

o’ 8. 

[solnbUity of Sparingly Soluble Salts. Mausu R Pbud’homjh 
A CUm. p*y*.t 1911, 9, 817 — 537. Compare Kohlrausch, Abstr 

io«. ii, 8U).— The molecular conductivity, A, of a solution is 
^ximalaly related to the dilution by the expreasion A 
Bwre « and » are Constanta. The minimum value, V, of the dilution 
for which ionisation is complete can be calculateii, the ultimate 
deeular oondoctivity being represented by instead of the more 
lal A*. 

It foUowa that A,- A,-(r/r)''", where v is the dilution of a 
unted solution. The author shows that with twenty-one common 
^t salU n has a value very near 3-06. Taking (A,- A.i/Ar-r 
1 l,!A,«a, the above equation may be written 
t^ue of * deuced from Berkeley’s accurate data for thallium 
I equations it is possible to dednoe 

Mobility of a salt, knowing the conductivity of its saturated 
itMo Md the value of A, obtained from Koblrausch'a tabulated 
nei of the lonie conductivities. 

^a^ubUities of a number of sparingly soluble sulphates, 
^^9 tM*- ^**^^®*» d®duc©<j ia this w*y very well with 

•obbihtie. calcuUted by Kohlrausch in the majority 
w^ tteaaltaaro hydrated, the author’s method gives too high a 
v solubility. 

•P»ringly soluble salts cuprous thiocyanate, mercuric 
riiromat^ silver bromide, and silver iodide, the dilution in 
^ jolnhon w Wg^r than that required to give complete 
*“‘*“*^® solubility values are then te be 
to those of Kohlrausch. In all cases where F>e the 

P'-OH. 72 
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empirical formula e» 0-904 x(A^ =1/I0*x)”“ may U 
calcuIaU] the aolubility. Thft equation ia imlepetuleot if 
ceptiou expreiused by 1', aiid requires only the detamiuat: r ' 

conductivity of the aaturated aolution. j 

Effect of Salts on the Solubility of Other 

Aktir’b a. N'otui and William C. Beat {J. Jmer, Chem , 

33, 1643 — 164'J). — The well-known Kilubility prindplt-*, ba „i 
law of maaa-action, that (!) the product of the concentm; r. ; 
ioiiM of a aalt, preHcnl aa aolid pbaae, ha« the Aame valm- , ** 
Rulutiona of other «alta an it haa when present alone, and in- " 
concentration of the nun-ionised portion of a aalt, pnrM-i.-. ^ 
phase, has the same value in dilute solutions of other sa!',- i, . , ' 
when preAcnt alone, are not accurate, but are subject to ,!,.i j. ““ 
thoae of the first lying in the op|)oaite direction to those of th. ' 
The work described in this and tho following papers has i.,.. 
taken with tho object of studying tho character and 
these deviationy, and, for this pur|»oye, the concentr-atirt, - 
non ionised |iortion and tiiu product of the coiicentratiuns - f 
of tho salt with which a solution ia saturated have tieen calr-dj-, - 

It is shown by reference to curves in which the solubilitic. j 
chloride, tlmllous oxalate, silver sulphate, and calcium hyJr i.;, 
plotted agaiusl the concentration of added salts, namely, h-.i l i. ■ 
potassium oxalate, piotassium sulphate, and sodium hydn t *. .. 
spectively, that, in the case of uni-bivalent salts, the v 
product principle i.s not even approximately true when a s-ili ^ 
common bivalent ion is add^. The ion-concentration 
increases greatly, since the large addition of the bivalcn'. n , 
not comfiensaled by any great decrease of the univalent ion - f 
salt with which the solution is saturated. t; i, 

Effect of Salts on the Solubility of Other Salts. 11 .ti j: , 
A. Noykb, t’. 1!. Ikicua, K. ■■1. Kaukkll, and .M. A. Stkwakt tj 
Chem. iSoe., 191 1, 33, 1050 — 1663. ('oinparBpiecedingabstract ) I n-c 
niinations have been made of the solubility of potassium pcul, 
in presence of pola.ssiuin chloride and potassium sulphate .at ; . 
thallous chlurate and sulphate in presence of each other at Uu , d ' 
thalloiis sulphate in presence of thallous nitrate, sodium siilpiia',-, rr : 
sulphuric acid at 25 . Coniluclivily measurements were in.idt .i 
order to obtain tho various ionisation values. 

The results show that the solubility of potassium perchloni.- .i 
reiluced by tho presence of potassium chloride or sulphate, lu 
chloride 1ms less influence on the solubility than the sulphate, irhi.: 
corresponds with its lower degree of ionisation. 

The solubilities of thallous chlorate and sulpliato are reduce! ttri 
both salts are present ns solid phases. 

The solubility of thallous sulphate is greatly diminished in prmtv 
of thallous nitrate, a salt with a common univalent ion, anJ tt:- 
decrease agrees qualitatively with the principle of the constar.iv ' 
the ionic solubility product. Sodium sulphate, on the other hatr 
does trot affect the expected reduction, the solubility being le.ssciit'1 m 
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, , jli A 0*l*5-Aolulion of thu Mlt, ADll is notuslly illCIXVlJKHl llY 
® 'j »■ -. i Tli* Aolul'il'ty is also ilimia.'<\l liy Mxlmm 

‘ ■< **? sulpburic acid, ' t; 

SJV; of 8«lta on the SolabUity of Other Salu; IIL 

• of Thalloua Chloride in Solutions of Polueeiura 
PotAfleiom Sulphate, and Thallous Sulphate at 36', 

l'".:!* f- I'KAV Md W. J. Wis.siMiliolK (,/. .s'oc,, 

; , Ji — lfi”2- fouijiarc {ircctsiin;; nlwini. (.», — r.s]».rimon|ji 

,^u made U> ascertain the effect ot tllal!^Hl^ >til(diaU! and of 
Oilrato and sulphat© on the solnhiliiy of tlisllons chloride. 
v«c SIC supplementary to llio work of Noyics ( At.-;,,., lH;i) 

, oi'iuhllity of lliallju.s chlorido in prcM-nco ot t Imlluurt nitrate, 

^ chlorate, and several chlorides. I he soluhiliiy uiul coiuluctivily 

uruifuts were made at ■J 5 ''. 

jM «}1 ihility of thallous chloride is increased hy tho presence of 
colum nitrate or sulphate, salts without a coiiinion itui, as would 
. fijssleJ on account of tlio formation of ihallons nilrato and 
by metathesis. Tho soliihilily is pio.itly Jocieasisl hy 

sulphate, a salt with .% coumuui ion, and this .l.s loiiso is in 
,s.;'..s!i'e agreement with the prineiple of the conslamy of the 
s,,!ithility product. Tho foluhihty cuises f,i, salts willi n 

. ,2,-11 i-m seem to lio uioro closely together than would l.e eapected 
;.j ilie widely Uifferent ioni.satiou values. K, ti. 

i:J<-ct of Salts on the Solubility of Oihor Salts. IV. 
.ar.tilAtivo Diecussiou of tho Solubility of Uni uni- 
i.eut Salts In the Presence of Other Siilt.s W'ii.i.iau t'. 
..*1 diusr. tVicei. .Aoc., lfill, 33 , lilid liisr,, t'ompare proted- 
; iloinii Is). — The results of tho work rec.irdi it in ihe two preceding 
,-s-f* are ih.scurseil ipiatititatively hy a method which consists i-sseii- 
.1 111 < ileulatiijg, hy the aid of iho imiisaliun values, the coneen- 
-n f the non ionised portion and Iho product of the eonceiitrations 
w.s i,-i;s of the salt with which tho solution is saturated, both when 
:* |.rr eiit aleiie and when another s-ilt is present. 

Wielding to the mass law, the concentration f/f.l) of the non-ionisod 
I'l' ii and the solubility product (/!' )(d ) should be constant in 
1 saturated solution. It IS shown, however, that in every case the 
•ii.cr (irt-reascs considerably and tho latter increasos slightly as tho 
cl loncenlrations of the aalts and of the ions in tlio saturated 
i'lon increa-se. 

Iiicse v.artations can be expressed appro.xiinaUdy as a fiinelion of 

• n t d ion concentration ( 2 ») in the solution by ihu exponential 

ivions = and (/J^)(d ).= it.( 7 it> ., In which 4 „, i„ 

11,1 M, are constants which were separately determined for each 
-’-nice in the presence of each added salt. In tho case of thallous 
■-ri-ie, in which the range of concent r.ation of tho added salts was 
y l irgp, the equations do not fully express the re.-iills, but different 
■ IS' Ilf m, or »ta must be assumed at different concentrations. The 
iocs found for those exponents are recorded. Those for »i; at tlie 

72—2 
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(Ofi^ritratiou 0'01G«¥ arc MsiAli )m« tb^o ] 

cofiC*?hlrAUoni»y Ait>l tbi.H iDdieateti that the tiolubiiity ^ ^ 

|>nM.'tK'aiiy <.’'>nMar)t iu the raae uf leu ^Itibie Miiu )ti ^ 

AiZUitl ctuaotitiun uf uther liaita. ' 

vaiiu-^ of are much amiiUer thau of //i.^ a: 

Irationis, ai»<l hence the deviattou from the theoretn.-ai 
{H* ){A~){HA) k M due uiure to abnormal behaviour : 
iontMKl eu}>^taiir»j tlian to abnormal behaviour of the ion.. 

Thwio rr«ult*» indicate that the ratio of the activity . i. 
lyOH, ii, Ifi) Ui thi- t‘**iJc*-iitntiioii of univalent ions ih {.♦-i- 
below OOlb.V, but that at hij^ber concenirationi* it .jr. 
increaiitni^' concentration, at lime elowly and then mure < 
corr(ffi|Hindin^ ratiu for the non ionineil portion iiurea-v-. 
with increamn^ coticentration tnruugboiit the wh<>].- . 

coricentralKUi.H invuritigate^J. 

The nenrly umforju clTc^'t overtoil on ih»i coiicentratioi. . • • 
ioiiiaed p<jrtion an*! on ino .•‘oiuhility prmluct by the -a . 
difTereiit valence typ»w, and by those with and without a 
conliruiH the a.sn(unptiou that the luni^aliOD relations of Uiu 
fialiH are pnuianly determined by the t<Ual e<piivalent ion c . ? •. 
'I’liere are, huwever, confisient dilTereucert of hecundaiy or 
offoitH of tlie ilifTcrent kinds of salts, and es|jeci.UIy 
uni-univalciit and uni bivulenl tyjxrs. ^ , 

I 

Laws of “Concentrated’' Solutions. III. loniHutior: ^ - 
Hydration Relations of Electrolytes in Aqueous ■ \ 

at 0®: (A.) Ciesiurn Nitrato. PotasBium Chloride, and I./... ,, 
Chloride. KuwAhu \V. WAsnntKS ami 1 >lm.a.v .\. M< ; ^ 
{J. Jui'r. ('hetit. -Vyc., lull, 33. lb>b — 1713. f.'ompai.- ir ■ 

11 , d6-).— l>cteriiunHli'*iis luve bc**n nuide of tljt* depn 
f. p., dl‘n^itleH, relative virs<.*ueilie.-‘, and eijuivulont coiuiui Us/ ... 
KoIutiotiH of ca‘?.iuni nitrate, pota^siiiin chloride, ami iitluuiit ... 
at 0 , and of concoiilr.itions up to .V in the ca.se of pota-'i ;.. . 
lilhiuMi <dilurido.H, and to UoA' in that of nitriitr. 

Hjills were noIih ted, since (ie^'iuiii nitrate is only sligiulv r i 
all hydrated, whilst iiUiiuiu chloride combines with large -[ic’' . 
of the solvent, and polasMum cliloiide occupies an interu.' * 
position. 

The cryohydric point bu* ciesiutu nitrate is - l'254\ 

When llie f. p. curves for the three salts are coinpareil with 
the iiuruial solute, that i>, one wliicli is neitlier associattsJ, di'- m ; .’ 
nor hydrated, potassium chloride is found to agree exaitly : ' 
about 0 o.¥, lithium chloride deviates decidedly in liie dim’; . 
hydration, whilst ea^siiiin uiuale deviates markedly in the ■•jp- 
dirucliou. The conclusion indrawn that deviation from ihe eei.c. 
of a normal swlute cannot serve as the basis for the calculaiiui: 
degree of hydration of an electtt>lyle. Another uieihod for . 
this calculation is indicated, which has shown that about U • 
water are ooinhiiuMl with 1 mol. of potassium cliloiido, oid a 
I ri mois. with one of lithium chloride in 0-5A' solutionn. 

The f.-p. data for caisiiim nitrate are compared with those o! i - 
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r?<)3. «• 310), and hia «Ut«ment Ui»t this sail ulwya tlu. law 
owoot be entirely «>n6nned. K. i !. 

■-.f*2iicro®®opio Observation of a Temperature CSoagula- 
, Tat !<v»!>b«»o and Katsiui Isovyk (' hm . 

lyll, 9. 153 — 1541. — The indiieiii'e of en the 

i'.;oE of colloidal aolutiona of platiiumi in etli\l i.(lii r has Uen 
I’y “1 ‘1'® «ltni muntikO(a>. When the iiniulier of 

,>l>*errable m the ultra inioroa.O(>e is |.lotIi>d m a fiin. lioii nf 
leEifs-rature, two atraight lines are nbtnimsl indi, .tinj; a sudden 
■tW critleal teiiiinuriinie :i.;i,es with tlml 

, ,t ifcvujusly aa the result of inicrosiaipii' observ.iiu.ns. 

H. M. 1). 

jsie Coagulation and Oelatiniaation of SiUci<’ Aeid Nn oi.a 
i/cifJcA. <'4am. /,id. Atdfoi./e, I'.tll. ti. il'.J 17M.- 'rile 
.'),n.eid eleetrolyU's and of sueiose. s.-|., lately in. I ■ ..njoinlly, on 
a crUtmisation of cotloidal solutions of sili.i,- arid lias l»>eii 
r.iesUi,*sted. and in referi'iua,' to tlnse e\]auinn'ni s ihe author 
;ac isses the mechanism of the ne'atiiiisai i..ii |.i,s'ess, 'I'he colloidal 
rarticlra are siippoaed to consist of inciiilnaiMs Icivini; a ciiptllary 
.•.'jclure. In conswioeiicc of the in-a.itive , liarce on the paiticles, 
ei'.sf cannot enter into the ciinliaiy netivorU nclil nii<aiiH are 
Itl tor the removal of the cliavi;.' Ncitliali-alioii of the 
firj' is rlTected in (iresence of electrolytes by the |.osilive ions, and 
f,a'.iKis.ition ran then take (dace as a n--n!i of ih,. intrusion nf 
sitcT, U tion-olectrolytos only are added to I'ne colloidal soUition, 
sniotic (orcea arc tiiialilo lo hrin>; alsuit 'tinis.ii mn, bccaiiso of 
•s la.iermeability of the membranes so Im); is the I'lirticles arc 
, .ineally charged, 

Kijs-riineiils have also been made on tl.u eoauiihitiuii of silicic acid 
iinidal ferric hydroxide. Quantitative mcifiirenicnts show ibal 
ciiposilely charged colloids are ]>reci|'italed in apjiroximalely 
.•'.ant proportiona, excosa of cither lemainiti); mHhiiiigeil in the 
lieidal condition. The <|nantitntivc |'ro|ioitioi,s a|'|>cHr to lai relalisi 
' . ttie ralcncies of silicon ami iron. H. M, I). 

Application of the New Theory of Allotropy to the Syetem 
.^■jlphur. Akdrhas Smith {I’roc. A'. -Uen/, M'sfeusrfi. dnisteofron, 
..’li, 14, 2ti3 — 27h). — As ill tho case of aectuhh'hyile, it la shown 
.it ! iic relationships exhibited by the tspiibbiTa between the dilTcrent 
■ lais Ilf sulphur can be accounted for if it is assumed that sulphur 
orresenla a pseudo ternary eystem. II. M. 1). 

Phenomena of Condensation for Mixtures of Carbonic 
Acid and Nitrobenzene in Connexion with Double Eetro- 
grade Condeuealion. Piiii.ipp Koiis.srxMM and .1. I'ur, Kf.kiip.hs 
i.'Var. K. Aktul. WfUiiach, AittMUrtlain, Ihll, 14, 270 — 271^). 'I'he 
iMhieitcc of nitrobenzene on the eoridcnsatioii of carbon dioxide has 
s-n examined, and data are recorded wbich show l he preK.'uiree 
’ aaracteristic of the three-phase systeiii-s at different. tem|teratnreH in 
'•lie neighbourhood of the liquid-liquid plait jiointa. H. M. 1). 
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Tbeniuil Asaljrais of QoAtorawy Sjstama u 
Paahavaxo Atui O. Siiorica (AUi II. Aeanl. Zwuti, i j ' 
0,331—337. CompAra thin Toi., ii, 973). — A iaAtl»m*t,e^ * 
tbe problem of cooxtracting tha dUgntm of a qiutarnAr , 
tba stu4jr of plAoa aactiorm taken through a rarUji of tht 
and {Atnillel to an edge. 

Calcnlstion of Equilibrium Conatautn from Cr- , 
Measurements. J. it. tloiiBrt (Zeiltck. pfiytiJkal. C/i^r,, ; 

244 — 254). — The method deocribed in the previou* [,i., ,, ' 

1910, ii, 268) M extended to aolution* of binary and tif! , f 
lytOA in which polymcriaation occurs. Kor the deio,’. /. 
numerous equatiuns, the original paper must be coc- .' , : 
examples of binary electrolyte*, orgimic acids are cbos»i, ,• i 
case of acetic acid the concentration of double and triple n 
aqueous solution is calculaU'd. Asanexainple of a ternary . 
sorlitini sulphate is (diosyoi. 'I'he value of i-C,* C,, will I.. ' ' ; , . 
Kunts simple Na,.SO, molecules and C.j double uiolecub s, i. 

is shown in the la.st case that the molecular conducliviiiv- , , 
calculaloil from the formulie. ,, , 

Basicity of the Organic Acids Containing A!, -.;; 
Hydroxyl Groups. (1. Cai.cau.vi and Ldoi BEH.sAstuy 
Aecad. /.incsi, 1911, [v], 20, ii, 261—267, 309— 312),-T!:. , 
have investigated the inllueme of alcoholic hydroxyl gn'iip 
basicity of organic acids, the ex|)ertmenlal method adopted • , 
ineasiireniont of the con<luctivity of solutions of the acid, ,■ 
different dilutions) during gradual neutralisation with a u..,s 
(ammonia). The acids e.xamineii were glycollic, lactic. ,i i ; d , 
butyric, hydro.xyuobutyric, malic, tartaric, and citric Hii U ,, , 
results are given in the form of tables and in curves, in «i,; 
ordinates are the S[ecitic conductivities and the ah8cis.«ie the 1 1 ;. 
tioDS of amniouia present. The curves of iieiitralisatien fi:-'. 
through .a miuinitiin, then ri.se until neutrali.sation is com; !■ •• ■ 
afterwards run parallel to theaxia of abseis.s,x\ In the [stlyb,i-i. : 
the pauses corresponding with the neutralisation of the ini;..' 
carboxyl groups arc not promiiiont. On the whole, the iulbi. :; . 
the hydroxyl groiijis does not show itself at all in the curves, i i:'. • 
may be due to the consiilerablo dilutions employed. All the c 
dealt with can Iw titrated very well with phenolphthalein and |sit i, . 
hydroxide. K \ ' 

The Alkalinity of Aqueous Solutions of Carbonate* 
Friedkicii Aueuiiach end Hans Pick (Arbeit K. OesumUttilsi :• 

1911, 38, 243 — 274). — The alkalinity of aqueous solutions of f J 
carbonate, sodium hydrogen carbonate, and mixtures of these s.tlt,* i 
different proportions has been determined at 18’ by a colorin.str 
nietluMl in wliich the colour effccta produced by addition of v»r; e 
indicators are compireil with the colours exhibited by st-snlu! 
solutions of known hydrogen ion concentration. 

From the data thus obtained, the second ionisation constant ; 
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iciJ, ii-{H'ICXV l [HCO. ). in fouuil Ui Iw 6 0 \ 10 ", 
li iis »p«ea»«t "iih McCV* «!«» ( At»tr„ 1!K)3, ii, .<i>J 
ii»»t 3rfcW»J l»y the il»u of ShinKK (Ab»tr., lsy:i, li. 418) 
^ K^**"^"^**® (Abutr.j 11)00, ii, 395). Tho Oivor);oii( ooiuuuiu jjivou 
M ii>» •*'’ l*^'**' lu<* t'> orrors of i-.tU iil.iiioii. 

from iJi* *bov« eount-mt, tlie Oogrw of hvitrolviiii* of ^liuw 
«olutioD« of ilirtoront coiu'outriili.ni Ihwb oalcuUtoJ. 
irolyi>i» of wxlium hyjrogon (■AiUimi,. Kihilion* U noarly 
of the coiHviiirotion, *ini coni)s]viii.i'> will) 1 illT j _ 0a)O 15 
i?’ ioi 0-0025 »l -25’, the cont-eiiti-.ition Ihii.j; expi-;.!.*,.,! ii, luilli- 
)*-r litre, fo oontrast with the t(‘ui|HT.itui'p roellicient 

hy these imniboni, the .leiirw. .if ln,li-..|yM« of »o.iiutB 
!».t. !»ie wi« very lillle bet»-ccii I t un.l -.’.'i ' n ,\t. J) 

Velocitiee of Reaction of Acotono ami [jiitiilooo with 
paenylhydraaino and Hydroxylamino Umii r Varunia Condi 
uona lesK .8 <-iio-itlk [J. Uuks. )'/../<• .'W,, I'.ill, 43, 

.ifti 1194).— The iiulhor’s eX|H.riiiu>iiU were im l,. iji wilii 

,>i 16—1.9'-'. the i-.)iu-entr.»tioiisu( the k.l.iiie .ui 1 |.ll.•uylllvdrluille 
.f i.y.lroIiUiuine) U iiijt Jcoiiiornisl, 

n.e jifOgi-orsive a.hliiion of Kiiioll .ni.mtities .,[ liv.liMclilorie iii-i.l 
s eomimioin .limiiuition in th.. v..h>,iiy of iiilenutioii of 
i.ewiie and phenylhydnuiua 

.V«',ic acid first priKlucet a very cotisi.leiali!.. fill in ilu. velwity of 
•.ti» resc'lion, but as the proportion of ih.. a.-id ia u.. rea-.- l, iln. vehaily 
1*1 Kicreaiioa until it attiiiiaa]i(iro.\;imately the orioui.il value in 100 ',, 
oTlK- acid. 

U haa lieon found by Tliiele aiol Schueiil.T (Ah-lr., I'.IO'J, i, y-jy) 
’..hal uiiaalurate.l cyclic ketoneii, .-imilar in .-liu.-ture to liiti.lone, 
,io not form phenylhydra/.oncK, but inmbine with the |ili.'rivlliydraj;ine. 
fhc author, huwover, oonlinnH tho atuteiiient of IVlrunko- 
Kntn-heiiko and Moasoeehwili {.\h,-tr, I'.hi-J, i, lyo) that liui.lonu 
pveo a phenyihydrarone. 

The formation of lutidonophonylhydraium.. ia acccleratwl liy hydro 
chloric acid, but in presonco of acetio aci.l (In ,, oi tu the vi'liHiily of 
the reaction is lero. 

Tho interaction of acotono and liy.lrnvyTiniin.. ia retm.le.l by 
mipburic acid, but hastened by potaK.-iuici hy.lnuido. The latter 
.'..tnpletely auppres.os tho reaction of kehnies with |>lii-nylliy.lrazitio. 
The velocity of reaction of lutidone wiib hydro,vylauuii« in loro under 
all conditions (comparo Petrenko- Kritsclienko, and .Sumoglu, Abatr., 
1503, i, 137). T. 11. P. 

Case of Autocatalyeia and SimultanooiiH Nngativo 
Catalysis. Astosio yLAKTAROi.i (t/a::eH.i, I'.ill, 41, ii. 64 - (TJ. 
t ompare this vol,, ii, 1086). — Tho reaction Isitweon nilr.tte.s and 
anhydrous formic acid is a process of autocat-ilysis in wbicli iiitro^en 
tnoiida is the positive catalyst, (jntil a trace of thia Hubatanco hits 
iassn formed, the velocity of the reaction is very sniail, but tlio nitrogen 
trioxide cannot accumulate in quantity, because it also reacts with 
formic aclA In agreement with this view it is found that uiidising 
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agenU, traiuformitig Use nitrogeo triosride icui nitric iLcti 
negative calaiyete. Trace* of poteeiiium eblorate, bydrogci, 
poUiuium permanganate, or carbamide binder the reaction or 
entirely, ms that there reeult* the paradox that oxidi.i *. 
may prevent oxidation icompare Ible, Aimtr,, 1S96, ii, 4flii " ‘ ' 

I: V , 

Catalytic Eateriflcation of Dibasic Acids in ‘k. ... 
Way. JxiS B. Hx»i)rKx.sa and J. .Vbollkxc tC'ompt rr • 

163, bbi — 884. Compare tbi* v*»l., ii. fi(Hs, 637). — [;■, * ‘ 

mixture of uialoiiic acid (1 mol.) and alcohol l3 mol*.) si j'i, ‘ ‘ 
it* volume of sulphuric acid for an hour, the amount of , 
i* 67'5'u or 83 4 ":, if twice the amount of alcohol is u*«d. I : , . 

not increancsl by using 1*>',', of sulphuric acid, hill 5 ., oi ^ 

uluiuibium nulpliatti or poiuMtium hydrogen .Hulphuto lux)- 
HtituUxl for the aoi<J without iai[jairiii}( the refsult. la {ii 
yield U owin^' to the noluhility of the eater in the wa**] :r > 
but thk ioHfs iri Uhl Mt KcfiouM with thu higher alroholH ; thus, , 
iilcohoi (4 niol-4.) gave un aclua] yield of 75'4";„ and iAo.msw 
(4 molH.) d5‘6 of ♦^tvr. W’ith nurciuic or oxalic Acid ai.d . ^ 
alcohol under the Kuno conditioiu', the yieldrf were practically : .',v 
111 tho cftKe of phthalic acid, it i« nocesKary to employ li> , nf - . 

acid to obtiin go<>d lenultH. W. o’ w 

Atomic Weights of the Dominant EJementa, j; ^ 
U. Hi.suichh {('unipl. Tp.ad., 11)1 1, 153, iSl7- Hid, (’om|ar*‘ A : 
181)3, ii, 317 ; 1007, ii, 045). — The author has [ueviously eU[» m-. 
iiielhtxl for the ftiuniltaneous ealculuiion of tJio atomic weighr.N i f , , 
of the elonuoiit.s engaged in a particular reaction, and ha^i p iMis;,. . 
resume of over Inof) re*'ult.s derivcfl from 340 roactioiK u-, > 
accurate atomic-weight determinations (Abstr., 1000, ii, 653). I . . 
are now classjlied aecordiug to their hunts of precision. I'iih ;• 
cUm.s consists of tho^o <Ietcr:innations of the higlie.-it accuracy ui a; 
the maximum diner»*t.ce hetween the experimental and absolun? . » .. 
does not e.xceed O lU‘J ; this comprises 454 values flistrihutcsl . 
ten elements (U, t 'l, Ag, (.*, Na, 8, lir, H, Na, K), These ar*- .l - : 
tile douiiimnt ele’nenU, and in tho author’s opinion their trio* .i- 
weights are identical with their ah^olute atomic weights, tin- 
being whole miuibors. \V. ( ►. \V 

The Cyclic Molecule. A New Hypothesis on Bcnzer.- 
Allotropy and Polymerism. AxIral Chacon {Vwnyhltt, pf>. i ; 
— A theoretical paper in which a new hypothesis is put forward ■ . 
the constitution of benzene. The author gives the formula (I; f : 
benzene, the molecule of which he considers as consisting of 
“ sub-nuclei ” {a, b, c), corresponding with three molecules of acetv!' ..* 
which mutually .saturate one another. 

In his hirmula tlu' author coii.sidei-s th.it the oriAo jwsition is 1 •' 
tlio j/wni-jKwitioii I : 3 or 1:5, and tlie para-position I : 2. by I. « 
hyjfothcsis he explains the fact of two isomeric benzene hexachiui i !i- 
assigniug to them forimilie II and 111 for a and /3 respectively. 

lie then proceeds to give structural formulre for naphthaler.' 
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phen»uthreo«, AnJ for hotorocvrlir r»Mi!|>niiut-<, Mirh 
J f tnJiiws pyrene (forivattve*, otc. 

be 'le»l‘ «ith Allotropy And |vlym.rism. cvplsininK tho 
of cjAtiic acid imo ryAiiiirio .a, id, snd of i v.-iiiogoii into 


HC <1 
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ClIK' 
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I'lit’i 
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cllci. 
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jou cysnogen liy tho forniAtion of ojcli,- mol. , ||<. , vpluins ilm 

..:.;rvpy of oxygen, snlptmi-, pl„.-|,li,,i os on tli,' homo linoh, 
;;v!t!g. for example, fur red plichplioroh fonuula IV, 

Kmally, lie enuticiatea the following . ,.tn lu ion.h : 

1) A timple eubstanee can exiht in tw.i or more sl.ili's, ililTering 
fn,in one anotlier by (he number of :,t<.mh wliirli the' moleciilo 
a'l.taitih in luich of the atate>*. 

CD Ortaincompounda are cap . bio <.f giving ri-o In nlber rom|<iniid», 
t.^e tuoleculea of whii'li are fernud by two ..r nioru primilive 
n.olwuleis nnitmilly saturating one iiiintber, thi.H nitiiratimi being 
i?. dared by pro-exi.ding nnsalur.itod valeniies or, if .-atnrate.i, by 
Ai'eratioti in the direction of tbo valei.cics, 
i:l| The atoms or molociiler of elements and tin. inidw-ulea of 
.ompounda mutually saturato one aimther iu tbo l yelie form, when 
■hey are a(t8enible,l to tho number of tliree, to c.ui-litute an allotropic 
• r [■■ilymeric molecule. \V (j 


A New p'unnel. II. Philic Ui ai kman .Veica, 11111,104, 

111,1. --The funnel previously desrribc.l (this vol., ii, 7'Jfi) ih further 
improved by rounding ofl the ben.hs (for exam| le, where the nock of 
’.he funnel connects with tho upper part) instead of liaving them 
sharp, T .S P 


A Funnel Support. II. Piiii,ip Ilm kmas (b'Aem. Xews, 1911, 

*be funnel .support previously ilo.iribed (this vol., 
1. I'Jb) IS belter m.ade of aluminiiiui arol not of glass. 1’. ,S. P, 

Simple Apparatus for Filtering under Increased Pressure. 
Atrxrn Uhmas.n {ZtUtch. Kiot., 1911, 57, 189 -184). -The 
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sppAfatu* coosutA of A strong cast iron renaot ^ . 

romoTsble lid, wbkii can bo firmly 6xed and through wh,. i ^ ^ * 
pOMM eonnretcd to s cylinder of roroproMod gas. In the " 

of the vessel is pUc«<l s filler pUte, and the vessel nsm)*« i,, ^ “ 
from which the filtrate can be drawn off. The pressure iu -i,. , ' 
part of the vessel can be increased until the desired rale of ; 
is obtained. K V 

Apptirntus for Bztraction at High Temperatures 
Scut'EAVLrrr {J. Hum. I’hi/s. ('hem. Soe., 1911, 43, 1189— n.‘ 
an annular ezjiansion on the outside and near the top of x ' , 
extractor rests a narrow glass bell, mouth downwards, s-, 
supplied to a (lerforated annular tube placed beneath the momh ' 
liell. into which the steam rises and thus heats the extraclit. * 

If the latter re<|uiies a higher teui|ierature than is thus 
steam may tje superheated, whilst if a lower temperature is i. .,,,.: 
|K)rtion of the steam is ilivertetl by mcau.s of a three-way ns k 
steam delivory tuts>. In onlcr that the condensed steam inav i • 
its way into the Hark containing the extracting liquid, round t. . ; ... 
tube of the extractor is fitted a slightly c-onical, rubber di-k •. 
carries the water olT to ono side. 1. |{ p 


Inorffantc Chemiatry. 

Formation of Hydrogen Peroxide in the Electricul iv, 
charge. Aihu.hiik llt.sso.s (fVm/d. me/., 1911, 153, 877 ■ 

Kornbauin's results (.\listr , 1910, ii, 81.S) aro considered iiudi, i . 
and might he attrihuteil to foruiathm of oronc or cxide.s of niu 
A more rigorous exnminalion of the production of aliieMii.r 
hydrogen peroxide 1ms Us-n uinlertaken, employing cundilioi,- i 
temperature and pr«s.suro analogous to those obtaining in the 1.:;!, ! 
regions of the atmosphere, and using a very dilute solution of [sius--; 
chromate, which i.s a sjiccific reagcul for hydrogen peroxide. Negi'es 
results were obtained on passing the silent electrical di.scharge tl.ro 
water vapour alone, below O' and at 30 — 760 mm. In jne.. i, . 
of oxygen, however, the production of hydrogen peroxide i* v<r, 
marked, but only at 385 — 770 mm. In pre.senco of air, tho result-, .o. 
less decisive, owing to formation of oxides of nitrogen which destroy tc. 
hydrogen peroxide. Nevertheles.s, the formation of this substann' l»- 
been detected when the air was in largo excess and in rapid circui.itiu: 

W. 0. W 

Synthesis of Concentrated Hydrogen Peroxide by means of 
the Silent Electrical Discharge. Fbasz Fiscnxa and Mai \V i r 
(Ber., 1911, 44, 2956 —•2965). — The authors describe a SiCi^d 
apparatus by mcan.s of which oxy-hydrogen gas can be submitted to j 
silent electrical discharge, the ga.s pressure being maintaineil at 3 cm. 
of mercury. The discharge passes through a U-tube, which is cir.Ii I 
by liquid air, tJiidor the.se conditions a yield of 2'25 — 2 56 ;, of ti • 
total possible hydrogen peroxide was obtained, the yield being 
calculated ou the quantity of oxy-hydrogen gas passed through the 
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, 1 . , w pero*iil« 

-30“- 

pr»*»ui* of 3 cm. was chosen, l>ec«\ise tha gwi'iais miilurv is 
^•4 uieo aipIosi»e. Tha next experiments »on> m.iile at the ordinary 
>0 ®''* gaseous uuxtuiv isinsisiiug of 3'V, 

ro.;en S' o 0*)'*^** ■> •*'® other ease, of 3 oxygen 

hydrogen. In the former case, orone wa.s alone prosliiced, 


;!i the litter owe the perronUjre VAntni 

^i'h ihe temperature. At 2*i' »l w«s '» 4 , , ni - U(i'. ^ - 541;, ; 

, Mi , 54%, end at the temperature of ht|ui.l air, 51) — 87‘.5'V.s 1 m 
.- i. iA*e, the hrdro^eu peroxide i^olulioii prod.u'Oil was by 

a'hi- 1 m theae ex^HirimenU o o. <»f ilie mijituro Uxvk 1’5— -3 
,^fs to paas through the dischiirging app.ii itU'. 

When a mixture of 1 vol. of oxy hydn>j;i h ^xs and 4 voU. of carlwii 
•ioxultf waA Bubmitled to the difU'hargo in a tuho »moI«hI by a mixture 
J and solid carbon dioxide, the yield t>f iiydrogen ^vroxide 

wiif- 4 'V- 

■jiie authom lind that the limitK of e\|‘lu>ihilily of uiixturoa of 
n and bydrogou at the onliiuiry pressmo m e . vida' hydrogen and 
■ (5'* oxygen; 5‘3'\> oxygen and 1*4 7 , hyiiiogen, llm (tt^rcentagea 
ticttij: i'\pios**ed in volumes. T. S. 1*. 


Producta Oontaining Absorbed Iodine. I.xuueuti.) Ooiintni 
I .<r-A. .'‘Vi., IDll, 12, IU*priiit 13 pjv). When animal 
t-narcoal iaplu‘ed for twcnly-foui- hours in Koluiions of iodine, Ihia 
ilcun ut ia absorbed, and a t't'rtaiii amount is lotaimKl by the ohartHwl 
t ven after many hours at Tlie < h;»r(<‘als pn‘[)aiod in this way 

nmVAin (according to the solvent used) I h7 7 50 of iiKlino, m> tnu u 
uf winch is evolved on kec’ping. 'Ihe i«idi«<* is 'lowly removed, how- 
t-rer, by organic solvents for ifsline, hy water, dilute acid, and 
,-»j«^'ially by dilute alkali and by aniiiml tissues, llomai tin" iodine 
,lixrc<Kil should bo of service in medinne. U. V, S. 


Konnation of Ozono by EloctrolyHiH with Alternating 
Current. Fuknkzkk il AH'iiiBAt.n and H \on Wahtknhkiui 
El^rockevi., IDll, 17, .il- >lni. hiluto sulphuric acid is 
eUvlrolysed in a cooled U-tubo with platinum elect ixsles. The atiotlo 
iSUisists of a short platinum tube of 1 imii. diameb'r filled into gloMK 
tubes and cooled by the flow of water ihrouglj il. An alternating 
current, the strength of which can he varied iiidejMiiid»-ntly, is (Mssed 
U'tween the electrodes in addition to the direct current used for 
clectrolyM.H. The effect of the supei position «iF the alternating current 
U lo depolarise the electrodes. Thu aiusle [K>tential fslU rapidly as 
the ratio between the strengths of the alternating and direct currents 
increases up to about 3, an«l more slowly iliereaftor. With the anodic 
current density 1*5 ampere por sep cm., for example, the anode 
pountiai was reduced by 3 volts when tho ratio of alternating to 
direct current increased from 0 to 4. The increase in the t^rengih of 
the alternating current is acoompaiiiod V>y an extraordinary increase 
in the (quantity of ozone formed at the aiunlo. A very small fraction 
of the ozone ia produced by the alternating current alone. The 
higher the current density the smaller is the effect of the euperpoeed 
alternating current. The strength of acid which gives tho largest 
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qtuDtitieN of oion# >p]>««ra to dimioub u the rsmin'. 
inirre&Mf<. Tlie meet faronreble cooditiooi obeerred were . . ' 

iinoie 0 333 wj. cm. ; direct current 0‘25 ampere, altematii, . ^ ,.t 
1'5 ampere, eulplumc acid of demtity 1-478. The ratu, 
produced by direct current waa (I 37, but owinj; to the Urge ,j 
of electrolytic gaa prcelticed hy the alternating current the J,, ,. 
gaae* only cootaine<l 0-23'r; of otijne. ■ * 

Reversible Light Reaction of Sulphur. Albert 
{ZrittcA. phytHeU. C/iem., I'Jll, 78, 20«). — In a previour j \ 
viil., ii, 878) the beat of formation of haa been put eipi ii 
alteration of the frhe energy by light. Thie ie not strictlv ju - 
but at preeeot tbe8data for accurate calculation of the free ci;.., 
not available. iT, ' 

A Simple Hydrogen Sulphide Apparatus. K. IlArs:, 
IfonUEM {VhAui. .Vetce, I'jll, 104, l-'''jK — fbe apparatiu ; 

two Rtout conical lla-k.! fitted with riibtier Rtoppem, and coniuv, i 
a T-piece, one lla.^lc Iwing inverte^l over the other ; the proiccti; . . ' 
of the T i» bent downwardn. The top llaak contaioH -.I... , . 
Riilphido renting on a wooden grid, previously wiaked in pani;V:i. « „ 
and the lower flask the acid. It is only necessary cautiously t.i ii,-,,, 
the apparatus in order to gel a Ilow of gas. \V i; 

Industrial Preparation of Puro Nitrogen. <1 kor(.ks r,, , 
(Coinjit. rend., l!lll, 153, 761 766 Compare A bstr., I'.'ijf, u, !• 

— The apparatus for the separation of air into oxygon and niir .',-, 
by a proces.s of [lartial li<|uefaotion and fractionation h»- 
improved by arranging that the gaseous phase rich in nitrugn, , 
liiiuefiod in the colder lii|uid circulating at the base of the rwtif.a; 
column, instead of in the hath of oxygen. Tbe litpiid phase thr i.h 
which the gas passe.s llien contain.s only 0-f", of i xygen, whiK; v. 
nitrogen escaping from tho top of the column contains not mom t i , 
()'2% of oxygen, a degree of piiiily suliiciont to meet the re<piiis n.s: ■ . 
of the cyamimido industry. W. 1 1. \V 

Behaviour of the Hydronitrogen.s [Nitrogen Hydnd-s 
and their Derivatives in Liquid Ammonia I. Amraonolysis 
of Hydrazine Sulphate. Ahtiiuh W. Ukownk and T. \V. }', 
Welsh {J. Amer. Chf.m. Noe., 1911, 33, 1738— 1731).— Kranlc;;’. 
(Ahstr., 1005, ii, .idl) has drawn attention to certain reactioi;- i- 
which liquid ammonia acts in a manner analogous to that of water 
hydrolysis, ami for which he has therefore proposed the tetn, 
" ammonolysis.” Kxporimenls have now been undertaken to inveon 
gate tlie behaviour of the nitrogen hydrides and their derivatives ii: 
liquid ammonia. 

Hydrazine sulphate is decomposed hy liquid ammonia at - 3.1 in 
accordance with the equation: N.,H,,H2-SO, + 2NH3 = (NH^) Sll, e 
\.,1I,. The re.sulting solution of hydrazine in liquid ammonia may 
bo ilccantod or liltcrcsl from the solid substance, wliich conji.st- i 
ammonium sulphate or a compound of this .salt with amiiKiin, 
aud a method is thus .sugge,sted for the prejsaration of hydrazine fn ia 
its sulphate. 
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j. s, (hown tb»t the suue rwUoa Uk,-« u> a limiiwl ritent 

kyJiniine lulpluite u aubiuitleti to liu- a»-noii o( aiuiuonia ^a* ai 
li* loliiaU'y tomperatur*. K. (i. 

li„b»viouror the Hydronitrogona [Nnrogon Hydrulosj iind 
rbeit Derivatives itt Liquid Ammonia II AuimoiioJyeie of 

C^runD Hydratine Salle, aktiii a W „i„i a, K 

(/. •■Jiaer. ('Urn. S^.. lyll, 33, i;;i4 1740 c\„„j,ar.. 

j/iteiliag ebetract). ilie hriiavio-ir of liidia^ino iiutiuMiilphatv, 
;S,I1,.H,S0,, and of tudraiu.o oialite, .li-ilonat.-, and mono and 
J. J.iiiephite in liquid ammuiiia liai< In i n iiivi-;i^ ,ti»i 

1 1 I 1 .U! been found that the lnouo^ul|.|nlt^•, du.vabiU', and dipclruate 
jnv d^t'ouipoiaxl with fotutatuoi of liydi.ttino and tlu' Ciirioa^KUtding 
,i:.;u.unum aalw, whilst Iho mono and di cini.'i aro not affecU'd. 
SVuou hydraiina luunosuljihale in iroa'.od win. aniiminia ffan at iho 

.^.Juiary teiuperaluro, ly^in .nvui^ to noinu cstoiil, and a 

04 Ii.i, foniiintinj; enaenlially of a solution of ii_v lia,-u.o monoi.ul|diaU' 
,11 free hydniiiuf, can be sc]noaUni from tho ndtliiio l,y cruliifiigal 
action. K. t ! . 

Behaviour of the Hydrooitrogene (Nurogoii Hydrides) and 
•heir Derivatives in Liquid Aiiimoniu 111, Action of 
Ammonium rnmtrulo on Certain Motuls. .\iniirii W. Biiownh 

0,1 .1. K. lloflKUAN (J. dn.rr, t7,e,„. 1 I 1 , ;U, I'l'd li.'.'d), 

.tiiuiiaiiiiiui triiillnde can be (■n jiai.sl l.y ji.,>Miij; diy aniliioiiia inlii 
111 elliereal iioUition of aroiniide. When a Pidiilioii of lliiw sail, in 
liquid ammonia ia trealvd with litliiuin, sndiiiui. |.<i(aapiiiiii, cali iiiiii, 
.■f umgneaiiim, vigurou.s in-tioii eiisue.s wiiii Uio foiinatiim of the 
r.ajavtire trinitridea, and llie hlKTalnui of uiniuoni . and liydrogeii in 
accordance with the iquatiou; MiNll.S. M Nj i .S II ). H. In 
liie ciihii of tine, aluuniiiiilii, and tin, no prue|>lilile iicliuii lakea 
(dace, wliilpt with platinum a tery slow leuclion oeeurp. 

modified form of tho rji-hilT nilioiiieter lias been vlevised fur use 
in llilM acoik, ill which weighed quantities ot leo solnU may be 
brought together in liquid aiiiuionia in uii','iire of air and moisture, 
and the giihOa evolvtsl may lie collected, nieasuie,!, and (U'esorvod Ini' 
pub.sts|ueut analysis; thi.s also (.eimits of tlie le'-idual solid heing 
weighed and (irescrved, or (utp-.red fur uiialy.'i.. K. tl. 

New Method for the Preparation of Nitrone Oxide and its 
Application to the Analysis of Nitratee. A s iomo guainAitoti 
ib'iitccUu, lull, 41, il, bd — by. t.'omji.ne this vol., li, lU7b). -Nilrates 
leact wiili pure, crystaiiisalne foiinie arid qiiaiititaiively, mcording to 
lliee[uaticn ; ■dKNdX + 611C<.)dl •''/i + H.'U, f bll^O + 'dll ■(;(.>,, K. 

1 he reaction aliord.s a conveiiieiil iiioile of }>ie]i ir.ilion for nitrous 
.'Aide, the gas evolved being collected over dO ,, (Kitassiiiui hydroxide 
solution at 40A The gas is liee from oilier oxides of nitrogen 
(irovided that the reaction is coinnienced by wanning the mixture with 
a maked dame until the lir.sl bubbles a[qsiar. this is then r.qiidly 
evolved for some minutes without fuither heating. If the initial 
Warming is gentle (for iiistaiice, in a water-bath at db"), an intense 
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blue eoluntion appeus, and red fame* are teeo whidi are cot [rr.; 
wImjii tlie warminj; i» carried out qaickty. 

The metbud also permiU of rapid and accurate estiuu’ ; ^ 
iiitratee, the procedure being aa (otiowa In a teet-tuljc ji.. 
witii a gaa delivery tube are placed 5 c.c. of formic ariu ' 
weighed (ample (a^ut 0 2 gram) of nitrate. The reaction 
iiienced by audden heating, an above described, and the gaa ii , 
in a graduated veMUil over mercury, a correction being app||e.J f . 
air originally contained in the apparatus. From the volume uf i , 
dioxide and nitrogen, the [lercentage of nitrate can be eatiniut.,: ,, 
carbon dioxide ia then alntorljcd by meann of potaiuium hydrm; i, , 
from the volume of nitrogen remaining, a second calculation i. , 
as a check. The methcsl bas lieen tried for the nitrates of ; 
potasaium, ammonium, calcium and lead, and eiperirnu,!, , . 
chemically pure nitrates indicate an average error of about o e ... 
nitrogen percentage found. It is recommended fur the ana!-,... 
commercial sodium nitrate, the impurities in which do not afn, ‘ - 
accuracy of the estimation. l: t > 

Crystalline Form of Nitrogen Sulphide, (i. K. Hn 
SstTH (J/in. Mag., lull, 16, tl7— UU). — C'ry.-.tals of liilri'gen 'uij : 
NjSj, prepared by F, I’. Hurt ami F. H. Usher (Abstr, I'Jl 1, n • 
gave constants [c< : 4 : c -- U'H87U : 1 : 0 8480 ; ji ^ 8'J '37'] in clo-c ii.'r,-,- 
uieut with those obtained by K. .\itini (.Alistr., luiui, ii, ,',o3;, 1 1 „. 

crystals are, however, of a difTerent habit, having the ap|siwar,i • 
ciiltes with truncated edge.H and corners. The refractive iiidn o" i d- 
2'046 and 1U08) are near to those of rhombic sul|i!iur. I,. J. .■• 

Oxidation of Areenious and Antimonious Oxides. J, Ih-ii. r 
Tisulk {J. Arner. C/i«m, .SV., lUll, 33, 1762 — 1763). — When aiMn. .. 
oxide (00 gram) is loiletl for twonty-si.x hours with 95 , .ah. !, , 
(3 c.c.) and water (3 c.c.), it is completely converted into arsenic :„,1 
Antimonious oxide bolmvos in a similar manner. K i; 

Quantity of Carbon Dioxide in the Atmosphere at Monu- 
Video. JoHA.NNiis buiKdoKii (t'Acni. Zeit., 1911, 35, 1211). In 
tbiiusand parts by volimie of the air were found to contain fnan 2 7 
to 3‘30 volumes of carbou ilioxide, the .average (piantity being 2 , ' 
volumes. The largest quantities of carbon dioxide were found duriu- 
June and July, 1908, and the smallest in February, 1909. 1.7- 

(juantity tended to increase when the wind blow from the inter im , u. i 
diminished during the sea breezes. • 1'. '' 

History of Coiloidal Silicic Acid. I’aul Waldk.v (7f«r/<r7 
Cltvni. hut. Kolloide, 1911, 9, 143—146. Compare AKstr., 
ii, 500). — A historical reference to the earliest observations on f s 
solubility of .silicic acid, and the behaviour of it.s solutions tow,,r.i- 
acids. Quotations arc given from papers by Pott (1746), llauin 
(1773), and reference made to the experiments of Meyer (1775 1785! 
and liergman (from 1779 onwards), H, M. It. 
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n,Susion of Neon through Hot Quartt (>» ta W . Uu uarumis 
it C I>rm> (I'M. Mag., 1911, (n', 2A :m Joi'.i .V new 
^ wl'ieli •w'l iwVM roulaiueil ai.y MiUuutv, **s 

mid hauled iu the »ir for alwiii mi lanir »l UnKi , Tlio g*s 
io tuba waA tboD drawn off mid oyaiuitiod. It gava a 

.. b!u» argon apaotrum, and nhowod llnj ji-lloiv lioUiim lino. Attar 
.yrr ioon.’ beating, Iho helium apeitrum «.is fully ,1 ovo1o|i(h 1, and the 
iiiio A-5W- wa» well markinl. After Ivin',; l,,.iii«l all niglil. 
liolium and nwii ^^)Ol■tl» weir' IkiIi ijuiu- >troiig. but no 
,*i.ub;o ineraaea in llie it)ton>ity of the nij^iui could bo 

Stln'-ed. 

p,vui ibaoe experiments the author dr-uvs the .oi.elusiou that neon 
through quurli at atmul Riut) , but its i.silUieiii of diffusion 
„ .aiilter than that of helium. The first myiou s|,., triim, wliiell did 
ft change in intensity with the time of he. ting, is utiribiit«l Ui 
;f„s- of air absorlied by the walls of the tuU' hefoie the heating 
comuienced. If. M. 1*. 

Yolatiliflntion of Electrodeu iu a Tube of Neon. CKumiKs 
t'uii'E (Comfit. re>ul., 1911, 153, 71d— 7l,'i. t'oiii|iiir« this voh, 
11 , An account of o.xporiments to exidain ilie n|iiHi:imiiee of 

hrjuim iu luminescent tulles of noon a]'isii< nily fiie from this giis. 
Tfetule employed was eroas shaiasi, uiei hud l.uir loj.ism elw irodes. 
Iherurrent was passed between two oi'isisilo ehvtrod.s until ii siillieieiit 
rffiivint of copper bad volatilisisl, and ileui i i tw. eii I ho remaining 
(air. 

It was found that the liist de|iosit g.ite I i.e. (sr gram of gas 
n.ii in helium on treatment with nitrie aeiJ, wiulsl the second 
viehhsl a gas ill which neon wa.s tlio |aedimiiiiaiit eoiistituent. It 
ImIIdws, therefore, that the lesults d.’senhe.l m a (ti vioits romniunica- 
iL'iii caiinot be ascribed to a triiiisforination of neon into helium, but 
were I'tobably due to a stdertive aclinn of i-nj.jier ttu’ helium, whoreliy 
s .-uicenlratioii of tliis gas was elTe.-ted to a -iilVn ii nt ,•xUmt. to'eualilu 
It 1.1 U' recognised hjwti(isi<i(,nally. Ilamsay and Collio have 
rondiieted experiments lording tu the .-.nne loiuUision ((irivnte 
cotmounication). W. O, \V. 

Rare Oases of Coal Mine Nalural Gam s. fhiAKtKH Mounxu 
.rnJ AtKjLi'iiK Lra’Ai’S (t’tmiyd. ren./ , I'.ill, 163, . -<17 Ht'j). — Analysea 
if live natural gases froui ininos are giv. i,. Ihu amount of helium 
xnd neon varies lietneen 0 (lOUil and n ej , and that of argon (with 
irArts of krypton and xenon) from (I iMid to fl (I I „ by volume. The 
rchiiive (iroportioDs of the inert gases are ahuut tlio same as in other 
iiAliiral gaseous miilures. W. O. W. 

Solidification of Aqueous Solutions of Motallio Cblorides. 
Aluanuxh VI, Spebansxy and A. I’aiu.suva [J. /iu*e. I'hys. Chtm. 
''VC, I'Jll, 43, 1006 — 1022). — T'lic authors have investigated the 
compositions of the crystals obtained on fi-eezing solutions of sodium, 
potassium, calcium, and magnesium chluride.s of varying concentration 
and containing different profrortions of sodium hydroxide or hydro- 
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t’blorii: add (compare Roozeboom, '* Die heUrogeDen Glekhgv« 

2. 2‘>.i i Jlalio, Ab«tr.. 1910. i. 355). 

With MjIutJortJr, ii i» fuuud that, in the more t\,: 

>^dutionA, thu ratio the atnountH of ehlorifie it: ' 

of chloride and hydrogen chlorid*^ ie!>{>ei‘ttveiy > 

both fur the eoUd aeffarating and for the mother ti(iuor. \V. 
wlulion^, however^ the value of tbiH ratio U much giealer f r ' 
than for the mother lii|ur)r. Simitar relations are | 

NiiCi-XaOH, Kc'l -HCl.and CaCU-HCl solutions. 

With MgCIj 'HCl Holutioiw, even whew coucentratod. thf* 
of magnesium chluri'lo in the ico is ob>erved 

It wan foiiiitj, however, that the eontoniration has no ; } ,, 

indueiicet the priiicij.al part lieing played by the cotini>it« r. v > 
Heparated ice. which is ut hard maases from concontrai- i . 
and in a friable couditiou from diluto soiutiofi.‘) wlien slow;, 

Tlmt this is the eaee was shown by cooling two solutions ..j . • 
composition in sueii manners that they gave the two kind^ i f . 

Thefib phenomena are regarded an l.>eing duo to adsorption . -T. 

T. li n 

Preparation of Lithium Persulphate. V. * 

{^eiUc/i. /CUktrorhetn.^ 1911, 17, 919). — Tho attompt was im?.. * 

piepare lithium puisulphato by electrolysis of a solution of 
aulplmte in sul[>liuric acid at ~20’, but altliougli the jH!r-ulpln*.r 
oljtainod in .solution, it could not bo Mjparatod in iho solid i-.r!. 
alteriiativo inotlio^l was therefore used. PerKulj huric acid u >. p, 
pared by eleclrolyds of sulphuric acid in tho nsusl way, the ;• 
acid removed as the barium salt, lithium carbonate addi-I » ’ 
jwraulphurii* acid thuH obtained, and tho filtered solution evajsir iu-i 
a vacuuui. I’hu jdiik, cry?tallino product conUiued about >. : 

lithium peraulphate, the remainder being lithium sulphate, fii*' ; 
persuljjhate wus not obtained. t; < 

Preparation of Ammonium Salts from Nitrogen Compouu t- 
of Aluminium. IIadischk Amlin- vt .'^uDA-b'AnBiK (D.H. P. J i - • 

— When aluminium nitride is hoated wiih sulphuric acid (orithiuu! 

sulphate) and water, tho following reactions lake place: 

2AlN + il..SO, + tili,U = 2Ai(Oll)3 + (NllJ..sU^ 

OAIN-h Ar,(iiU,)3-H 24H.O -KAl(Ul !), + 3^X11 

The produett! (an bo employed aa manure, an<l the reaction ha** U. - 
(xtended to the production of amm(>niura acetate and nitiaiv . 
employing acetic acid or nitrous gases respectively in this ojmr.ui >i 

KM.i:. M 


The Ternary System Zinc-Lead-Tin. Mahio 1..evi-.Maiu (v 
and 0. Ceccakelli {OazztKa, 1911, 41, ii, 269— 282).— h'roin ’ ' 
thermal study of numerous mixtures of zinc, lead, and tin, the aiiih r- 
pt,)iave coiioirucled tho thermal diagram of this ternary system. L' 
acids, ral form of the gap of miscibility resembles those given by \^ n;! 
(1773), (Abstr., 1891, 267). The ternary eutectic separ.ito . 

and llergman ^responds with a mixture of 5% of zinc, 24% of lead, ai i 
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j iin. The Uloye were »l?o ituditn) laieruM-.'i.iniilly, aii.l 
!is »re giveu of the epfoeiHUcee pre-mtcil K V S, 

;iJ? ' r ' • 

y.^ of 2inc, Lead, and Tin. Mu.-. l.ruMMVANo ami 
Li lull, dl, II, all— Ill \ H'w of tiu' 

.• of alloys of uieUU far u. l i'iiLil Uio 

?. , ivo doloriijiuivl iho hanliies'* (with Ihust 11 s u-iiij; 

af 5tH) kilogr»w>) of iht* niiioty i-it i-iivJ \i\ tiu* 

„ : -Alt ^or)L desprii>od in tho j.rvi.dtng aU-tj ti ■. I iu‘ insults 
, ip,I in a diagniiu, so tlut tlio t onnoxioii i't-Mvoe n hardnoss 
, . , ^I’oMtion can bo wwn, and it is j^tintcd oat u».a tiiioo allovs, 
.V i-\*fding le lliori^s, AFo oinplovo i for .luti ftu :.>n jnu ptisi‘s, 
-- h-. iis ^1^® arvA of alloys from wliii-h ziiu* t r\ tails ur^t, hut siro 
ur.ir iinc-I«iid oiUoftit*, and mwioM ojn.Mllv » of long 
.. .'.aI' ' f disSfeliiiluitoJ in a m;us of tiu- binary i oUv no rout aining 
• f tbo tertiiuy eutvctii*. U. S. 

;'n»' Alloyu of Tellurium with Zuu*. m Kouayasiu 

Vfi ‘ o’’- Any. Ayi’to, lull, 3. -L — -Jl‘ •-^•liolulUl an-l nine 
t a ‘Ji^lu ooiniKmnd, TeZn, wlii.-h nu-U> a* 1 Jd> o , and l»‘^ 
4 l;,o ivFO fuU-clic jxiinls pnu'tirally romn-b* v^iUi Iho puiM 

.:.i.-r.tv Tin) <*urvo falN -toadily fu'm iho com- 

. •* i u, tt'lluriuiu, blit alloys lii-lmr in .'inc !<»•.« /.in<’ >«> rapidly by 
s' woi that it i' lint jH)N>il>bi to tlctiriumo Uu' tour.-o of iho 

.nr, aUiio'igh ibo zltu! ciiteirtii’ a|•r^.•^t is ^^.ll markisl, |u 

:(.n..pical t'X.iluinalioli tho roiii|Mnmd iipi’<^u-s in lu-ctllrs, 

I’ n. n. 

Tho Ternary Syatem Copper Silver Gold Kunm Jvnkikk 
J/ fj ■ lull, 8, O'd? — bUb). I h<- li.o.iiig j.i.iiit of gold is 

ij.diy lowered by the addition of silvos-. and d<n.‘s not. as slated 
. lioU'ftx* Auftten aii*l Uo.so (/Vot*. A'u;/. .''be., lUi’d, 71, I'U), roinain 
.i '.i..i!ly fonstant up to Ob;, Ag. Tin* • nivo i.s a smooth one, 

runrex ujiw.irds, and the interv.il of orystalli-ation* ia 

r».r njgru than Id . The inajoiily of iho tornary alloy.s form 
;..;^’L*niH}ns, Milid sobiti4»ij>, ilio range within wliuh diijjlox 
cutores ate oL.surved being ‘letinod by iht* outootir Inn*, whirli ruiss 

• aj the euteedif jioiiit of the eopper *.'ilvor alloV'. at. bl)-‘J jitomie 
Ai.' and ends at a point (•orre.''|*ohding with d atomic Cii, 

Ag, and 24 0"^ An, at a lemporature of H'jb . 'rijo eiirvu 
jHirating hoUiOgenoouH and heterogmouns alloys passoH through 
fx»iiit and through tho limiting eom-cnlratnms of the two 
pfsrr silver solid Holutions. I'he.sc reMilts aro contirmoii by 
..^rv*><'opieal examination. (J. ll. 1). 

The Corroeion of Metals. Pkkov Losomciu (./. Iron Sled /nnl., 
•'ll, 83, 147 — iuU). — A depo-sit obUiinol from tho atmospheric 
riv.jiun of bra^a contained 22’70'‘', /u< », lo Ud , fhiO, 7',' and 
hUj, whilst another sample, duo to coitohiou by fumes from 
. ioimating gas, contained 3618% SU^. SamploH of iron rust, fonnod 
atmospheric corrosion, contained from b b8b;,, to dTUl/, SO^. 

• i-i ffynj hteel rails, especially when lai<l in tunnels, also showed a 

V'>U c. li. 73 
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[fruportiou of sulphur. CorrcHion by tulphuric | 
brittltiie*# iu iron or steel. , 

Cerium -Tin Alloya. Ki uutr Vooel (ifnlAc/i. onory < , 

72, 31',! — — MeUlUc cerium rtacU with moiit i . 

reailily molted If introduceil into a lartion tube and h.-iv ■ 
anil nitride are formed, and the metal does not yield a t- j 
throwing a piece of cerium ('J3 4H , Ce) into a carinn tu!. ,, 
heated to I JOO without any protecting gas, fusion n , ; . 

place and a homogeneous maoi U obtained, giving , 1 . 
freeiing jioint of (O'.'S , Muthmann and Weisii). Tt.. , _ ^ 

tin are prepared in the isaine manner. The freering-poin'. 
with increasing amount of tin, reaching a maximum at 
3(K.t', Sn, corresponding with tho com^iourid Ce^Sn. Ther- 
maximum at 1165' and 56 ^ tin, corre.tponding with tli. .. 
(.'e.iSiij, and a third at 1 135' and lit , Sn, duo to the coin)-. i 1 - 
.Microscopical examinatiuii is rendered ditlicult by the ra[ i ’..i.. . 
of the acctioins, even when |ioli.^lied and examined uiult-i j, ., 
but it is iMniisible to recognise the compound.H as bomogei.i-.-,j. . 
detect the eutectic structure in other alloys of the surii - \ 

alloys containing less than Sir'o Sn are pyrophoric, es|«i , ■ 

containing tho comiioiind (.’o.^ui, mere scratching with a h.u ; ■ . 

proiluciiig a shower of .s|iai-ks. This comjiound has al.-.o Lh.- , 

hardness, of aliout 6, is vory unstable in air, and r« i 
vigorously with water. C. 1| i ' 

The Ferromagnetic Compounda of Manganese 
PhoephoruB, Areonic, Antimony, and Bismuth .-tii;., 
HilI'EKT and Tiikoisiii Dik. kmanx {Jler., I'Jll, 44, 2s:il — 
Miinyaneit pfiya/i/io/e, Jlnl', was pre|iaied from miiog.n , , 

pliospliorus in a manner similar to that used for the aiMo.i), 
vol., ii, yt<5). It forms an inodorou.s, Idack powder, whiiii h .r: • 
heating in llie air, giving magnetic, black oxidation jiroda '. 
insoluble in hydrochloric acid, which acid may tluTcfuro ; 

purify it ; it is nadily soliihio in nitric acid. 

Manijanuf anlinionuU, MnSh, was obtained by heating a nninr,:.. 
amalgam, pre[mred by electrolysis, with the requisite aiu,,. ' 
autiuiony in an atmosphere of hydrogen, the mercury beii.g ; :.s 
distilled off. ft is a grey substance, which burns in the air. 
non-iiiaguetic products; it is soluble in hot hydrochloric an! c 
readily soluldo in nitric acid. Matiganete bismuthide, .'liil :. •>. 
lucpared similarly to the anlimonide, and has similar i-Li : . - 
projierties ; it is silver-whito in colour. 

Tho following are tho temperatures at which the magiutii jr 
perties of these compounds are lost and regained, the first tiiup 
turo denoting loss of magnetic properties on heating, and the m- i 
gain of tho same oil cooling ; they indicate that hyatfie.'i> t«'> uri 
Mill', 18— 26^; MnAs, 40— 45^^; MnSb, 320-330^; MnBi, iiOo .?• 
The higher the atomic weight of the element combined with mangai.f' 
the higher is the temperature at which the magnetic profa'rtifi. -• 
lost. 1 . > 1 
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Formation of Potartaium Manj^anate^ from 
Dioxida and Potaaaiuiu Hydroxide. K. Uaimi atul 

• ^ nI ft timny. (*/«►«♦., l’Jll.7’d. loj !‘.M, 

iDld, li, -14, Jit*; this Vt^i . ii, Auo ^ rtiid 

<rvxi. Abfiir., I'JlOj u, J’tlT). — •Till* tii'MViAUnti of 

J^ivjarod by a'ldiug manganoNO to uu.!u.ii jK>Ussium 

^ i.\Av and pulverising the prt>liu-t h.ive U,mj jur^-sured. The 
^ ‘ ,,a jire.'isure of munganeNi' dioxide ai jT- I'Moiuiu Kuiin 

., 1 % thus obtHiiietl, All i^othi'rtii.il di>NtK‘t.i!;<'!i euive is dmwii 
7". f. *1 iujA*rAlure Col'll and the lesiiUs 'hnw tlul li.e 'ihal prixiurt 
, aliou i* jKitiissium inangAinif. KMi.i*., vdiuh haa no 

pr^suro, even al loon. Toi:! -.iviju juangjinato and 

• •iJ.in'. hovfever, form a solid soluiion, whu h i> ‘-.iinraUd when 
^ fcMi.x' proportion of avaiLible oxygen to tu.ii»g;iiit*'e is I ; I fl, 

with tho compo'ition IU\ M n* K .Mnl,)^. The 

• of products further i^iiiiialtd than tlii-, i> altnbuUHl to 
-,r>it.irAtion. Thi.s degree «‘f oxygen toi Ailh SackurV 

, L,‘ -i- l Mn ,0,3.8K O. * II M. 

i^Vun ntation of Iron by Solid Carbon. tinoju.Ks rnxnrv and 
, {Votnf‘1. I’dll, 153, n7l Oi i ('uinpau* Abstr. 

. -jirO- — Iron was heated in conUel with graphite al i*r)0 ’ 
•.j very !ow pressure.'* in an almosphere «if Ijydifgeii, iiiiioguii, and 
I'V 5 i uiiUioxide containing about oiio tliird i»f li.e Utu r. W lien the 

• did nut exciH‘«l O d mm., luM-ementatiuii oi . ui ii d, i 'uim iilatiun, 

• "AS Very <llslilict if the pres-uie \vas alluanl to riso to 
1 I j inm. ; &fu*r thirt^-en houi>’ In-ating under llie-t* eondilions tho 

WAS found to contain n fi . ef carbon and to -^lu»w the |K'rlitP 
.'.i.'liire. I'beso experiments explain tlie » oti! j idutorv lesults of 
,rvT!.'U’'‘ olMkTVeri*, who have not takeii MitViriently Uito acenunt tlio 
of Piuall quantities of carbon muiioxide W. O. \V. 

Iron Silicon-Carbon Alloya. W. liosniuMAss (,/. /run AVm/ 

■ : lJll,83,4‘Jl - 475).— I'ho pii'vious work on iiii.«v sysuun (Abntr., 
11 . >jI) liu.s been exlendetl. Iiicrea-ing llu* pen-entago of silicon 
.i*t iron accelerateH ibo formation of graphite, imi. above 4 — 5% Si 
' t«in}t‘raluro of leaction is mi far lowere*i that t he s«-paralion of 
.•r-xjdite under ordinary conditions of coiding is dimii.ished, beeoming 
.-•fj with more than ‘itJ';,, Si. C. 11. I>. 

The Growth of Cast Irons after Repeated Heatings. Haiiom> 
‘ II. f'Aai'ESTiiU (/. Iron Steel I'Jil, B3, iVi'l — J4.HJ. — 'I’ho 

e in external volutno which lakes place wlieii east iron is 
r-;»Mt<s}ly heutod in air is Oiainly due to ilisintogralion caused by tlio 
vi liiiun of silico-ferrite. The distribution of llm gnipliito afTocts the 
rr will, by determining the access oi oxidiring gases. The prosonco of 
fr-tisphide retards the oxidation. The higher tho |iorcentiigo of silicon 
if. tho iron, the greater the growth. When heated in a (juartz tube in 
» vanium, growth occurs owing to tho escape of disHolved gasoH, and to 
» 'nuiller extent, to the liberation of teni|*er carbon from carbide. An 
ir n f’ontaining 3‘98% of carbon ami I 07 :hof silicon shows a growth 

73—2 
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of under these aynditioue, end liecomes porous 
rryntidlin*?. lner^r>i(i^' th** stlicou ditniDikhee thegrowtii t;, ^ 
which wjrh A ,. >t or toore. 

Au alloy cofiUiniiii; - oh ^ C, 0-5o7 Sj, uud 1 h i 
»*bow ^'rowth after IJO boat*. lt« iiiitml frtjcjuug poihi j;. ; 

' i: . 

Tho Influence of Vanadium on the Phyeicoi 
CoHt Iron. VVjLtiAK 11. llATriKcu iJ. //•</.. /-i f, . 

.'ilrt - The addition of v iuadtuin to ci--! iron fav . 

ti<in of tho curUui in the cuinbined conditn i., tlie giiut. r ■ 
vaiiiulium entering into the carbide and iiKio-wiing it-. 
b h5':;, of vanadiuuj, the carbide lemaiiii un•^oeouJJJo^<.•d 
at iOJU . ' ij .. 

Heat treated 3 Nickel Steele. Asnutiw McUTi.i iah i; ; , 

J. IjAHMJi {J. /run SuM Itmt., lyll, 83, 201# — — 1 ; 

[j^nnt for conUming d ,, -f iiicatd lie.i i>et\vfen 0 7 I *!. i 

'fhe {yunt Ar., cun be re. ogid.-td as distinct from Ai . ii, . 
ConUuiiing 0‘lJ, 0'2H, and O'dU.j of cariK)n. r j] ; 

Influence of 02., Vanadium on Steele of Varying (\r 
Content. A.si>kkw M< AVii.i.iam and KR.xt^TJ. / 

iuHt., I'Ji I, 83, 2'J-l - dli'j. -The [H*arlite [loint fur tU-id* < .-/v 
0'2'‘,‘ of vufj:olinm lir.s In-lwceii 0*71 und o '.cv,^ i ny i* • 

{.■< markedly n reversible, cvi-n in .stetds coniuining as luifv i . 

A part of the vuiiudium i.-^ in solid boiution in tlic f-'ir.:- 

)i l< 

The Chemical and Mechanical RelatioiiH of Iron, Chrou. 
and Carbon. JoH.n O AitNoi,i»and Aimii u A. Kk.m/»/ /n , >■ 
Inut., lull, 83, 2411— 2n-'<). ■ A .sorit-^ of .illuy-, cuniuinii..- 
of carbon and vanublo <pmntitn.*.s of chroujiuin. ti.iw- 
exaiiiine<l. Tlio ductility is increanetl by thu addilion >■". 
chriuniuiu, and dimjni»hiHl by further additions up lo .1 
I’urbide.s have boon isolute^l by electrolysi.s in hyilroidihiric un i.l' 
Practically the whole of tho carbon in iho annealed stevN . 

as carbidoH, the proportion of chrouiiuiu in the carbide ir. ua-.:. 
at lirst witli tho proportion of chromium in the fttoel, ; 

becoming coii.stant. Tho constant product ha.s the cun;j*~.’. 
2 Fe 3 C,d(.'r^O, and is probably a double compound, cry.-iuih-r . 
slate-coloured ueedlus. A-lloys containing less than 5 ,, of I’ir -:.. 
are pearlilic, whilst richer alloye congist of foirile cui.' i. 
chromium^ with distinct particles of a double carbide. t' H 1' 

The Influence of Impurities oo the Corrosion of Iron 

\V, Coiiit (,/. Iron I'Ud Insist 1911, 83, 170 — 195). • — W hiui ih-- * 

corniMon of iron is studied by means of the ferroxyl rwigmi 
1909. ii. 485) it is found that solution of the iron is grcjitly 
by cont4U’t witli ferrous silicile, black oxide scale, ferrous 
or iron phosphide or carbide. Graphite acte in the same iiiUiau; 
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“ pr»ctioilIy » non^vniliK-tor, aii,! i* witlumt 
i!. I ''I' f>*‘l»''iour of m.iKi.'anow Mlio.At^ ii MiniUr. Moiij.’SIKwb 

* „1 «ith iron Ji^wlves, ihn iron lyvjunnij; tho Mtluvlo. Wlion 

of iron, such as Swistish ctss'l aiut j.in,* Swcshs[\ iron, aro 
' „>.i. any difference of jv'lenlial l>et«.sn tiic two is found lo lie 
in coinj«riiwn with the hval . incuts, :,iid .Miiswioii 
,,, 1 -s.'e irrejjiilar l,\ on froth eIcctro.i«*s. \\ ii.-n .‘xomitosl inicm- 
.iir with tlie fcrrctxyl reagent, .oiro-ion ..f ..rdinaiv inm is 
.c'..-!.v found to tiepin at iH>int.s where n,. t.', ..ciosat.le' impurity 
‘r ietecte.!. These tests also shew tin! insueuuise sulphide, 
X, '.h.i silicate, does initiate l.val .-..rr.-i.ui wli. u presiml in 
, . i'lC [larticlea. i'. It. IV 

' Cause of the De-rueting of Iron m Kerr.x'oitcri*te. 
;[ Two Chemical Proceseee Ocenrrinn in u Ilailway Tunnel, 
p, 1 HoiiL.tsn (ZeiUKh. eiij/aic. tViaia., I'.'l 1, ‘.M. '_'o| | oniui, - |. A 
v v.> IKiuath (this vol., ii, .'s'.lTl. The amhoi i. ps ts the expUnation 
,,_._.csiel I')’ Michaelis, that the feme exide ini-ti i. uis with the 

■ cjc f the concrete, fennine a calcium ferrite, sine,, he lias not 
■e»i, ,xh!r to detect any reaction U'lw.-eii cal. tom hv.hoxole and ferric 

,1,., ..veil after days. 

n 111 a nilway tuiiiiet at H.,iiel.iicl. it ha. f.iuu.l that when 

■ a x* ^'itli celil.ait or rotirrcte th.- latt.-r mo t i... pr .t.s’ted as loui; 

. |, ..ih!.' from the nclton of sulphuroos a.-id l.,i uo'il .liiriiiu the 

■, !. ,«tion of the coal tmrne.l on trams p.ssmo tlir.un;li. During’ 
ottiiijf of the cement, calcium hvdroxol.. is (..ini.'.l l,v hvilrolysis, 
r ! tins would comhinti with th." 'ulpionois acul, ultiiualely 

* tiiiiiip calriuin .iilpliate and hrinuio'.' ah.. at tli.. .i,,st ruction of tlin 

I;.' MH'oiid chemical proce.sa refen. .1 i.i is 1 1... a. i om ..f sulphurous 
..i on the ol.t lime-mortar of the tui.o.-l. wher.'hv a pl.isti.' mass 
s,. fi.rioisl, eons. stint; calrium s.ilphat.. an. I ralciuiii hv.lroooii 

, ti-i'c, the latter in the colloi.lal coo.lui.in, 'P. s. 1*. 

Ore Depoeilion in Relation to Iron SiilphideH KroitsK 
I .Nm.rN (,/. n’as/oji;/(o/t dot./. .'"cf,, 1 I 1 , 1 . IV!' 177^. I ri>n 
(irius anti maicasito ai« |irotiuc«Ml urtiriciuliv l-v tin* artimi c»f 
!iv.!riii.'i>n on ferric snlpliate .--{il'itioh, tin- la'Ti'r liiin;; first, 

to ferrona solphatn wjtli tin* «.f fn-e .nulpfiur 

h-.*" Kt*Sj + 'rin-i taki'H jilaro ut 

flnury temporaluro, and the dark pr(fi|*it:\t.«> is minutrly iTVHlal- 
!;*• . iii a hi;:lu*r teinj»er:itnro falxnit ‘JU'> ), in a sfalni lulu-, dihliiicl 
f\ *:al'> itrr prtMiuced. i M<‘niiiiiatioiis of tin* rolul.ve iiniminlK of iron 
'ritfs. lUfl itiHrca^ilo present, in tlioso pjodnttK wfint inatlo liy tin" 
■'"I (if II. St I 'kes ( Alwst r , I * 1 !, n, i** « ) ■, t ho ri*sii U s pro vti t.hat. 
*'■ '-t ''■iniH-ratures ami !•»'.%• ili*; 5 riM* of ai-nhl.y favi or t!i<* |ir')'liic( ion of 
’ { ytifi*'-. At l<»fl ' in a solut ion cohlaitiitio T . fn-i- ^nlphniic acid 

ofy !iin(a-if(; iH fornitMl. Iron pyiitrs only \ i«)iiii*‘d ni m-nlral or 
-kaline Satiations by the action of soiliuin }tolyHnl[iliido on a bn-rouH 
‘■'I’, or by the action of hjrdro^'cn Kulphido on pyrrhotiUj and fro() 
^iphiir, Marcagite when heattd at 450 chjLiigr.s into iron-pyritcH 
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with development of heftt ; bat thU change ie not re%.r 
iron^pfritOM c&nnot be changeti directly into marco^ite. j‘,r. 
formed by the decomposition of iron pyrites in hydr*./. 
aljove 575', more snlphur >>eing lo^t at higher teas^^ nv*. ► 
variable («mpo*>ition of j»yrrhotite ie explaine*! by the -.j :,1 . 
sulphur in ferrous sulphide, the formula being 

The liearifig of th**«i45 exp<*riment>i and temperature h%, 
ctjUMed in connexion with the inodwi of occurrence in rni 
miriorahs, tlioir probable mo^tea of origin, and the condii r,. 
for their formation. They are in harmony with the fai t t. 
in formed mar the surface from acid eolutions, whibt ir r 
forriie<i in dee^xjr veins from hot alkaline solutioriH ; pyrr , • .. 
other hand, often ot’curB in igneous and contact- nieLimui j 

i . - 

Exporinienta with Cobaltito. A. Bki-tell f/v,gr !/ ,, 

6Cd — 67d), -Kx|>eiinieiitH were uiaile on the same In.,. . 

Co'H pitiviously male with inispickel ami * •. 

/■ ' ‘ v<d., ii, 4H5, 7-H). the ininenil being heated n, 

Afl ^ Ah vacuum before and after roasting, rohalt:'.,- u .. ■ 
\^, to be more stable (b.in glaiiooJote under the-i- r 

‘ and the annexeil ronstitutioiial foniiula is ‘ i.’,;, ' 

The ^•Jyst;^!li^(«l cobaltite from llakan.^boda, .Swislen. i 
t*xp<M'imerjls eontaintMl : 

.S, .S-. F.- Co. Si. 1 

•jl fs vs 2 ‘.*'J 0 :vj 

1 . ..! ' 

Equilibrium betwoon Chloropentamminocobalt Chlo.-: ! ■ . 
Aquopentamminocobalt Chloride in Aqueous Solution I 
VVAIH /‘tfm/., 1‘Jll, 163. bid b75). — Tilo tMjuihhi ni-i, ■■ , . 

purpureo- and roKeo'Cob.iU chloride in iwjucou.s . 

.studied by boiling a solution of the former, and estimatiiik' th' i . 
of the latter by proeipitation a.s oxalate and the amoutit of pr-- .j . , 
chloride by niean.s of silver nitmte. The tsjuilibrium (un- 
reproduced, and .show Miat two reactions occur simuUaii-'i'ii-,v 
corresponding with tin- ispiation : 

(C.tCl'5Ni!3)('l, + lU» ; * (n.O*Co*5NH,)C.'!3, 
the other involving do*'ompo>ition of both jjroducts with 
of cobalt clilorido. If no deeom|>osition occurred, Lspuilibriinu ^ . 
bo attained wliou Mio mixture contained \-\\ of pur|Mjn-.-v 
ciiloridc. 

The Exfoliation of Electrolytic Nickel. K.mji. Kn- 
{Zf.itjic/i. /\/fJ<;tr()chefn.y lOlI, 17, Did — 917).-— Nickel eliciii'*} ■ > 
dep)osite<l from an aeiditied solution of pure nickel chloride 'M ' ; 
is obtained as a homogeneiuis cuherent layer, whil.'t from 
.‘olution Ibii niet.il is obtained in a form which peels off in si:-.* 
no iron is pre.^ent. When a solution <»f a niekid >alt 
irou is electrolysed, the iron deposits more easily than the n!(> 
that tiio drst layers are richer in iron than those depositecldattr. • 
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w ihU inoji^ity io roiupoutian, the met»l Ui si'lit uff m 
Tb^ infliwuec of varioun fikctors on tho ^'otuftoulion of 
,vrri h« b**** With iiu imv" of U‘m(wr»turo, Ibo 

»f 'f®'* 'iiffnroul Uyera Kvonio> uioro iioarly *iu*l, 

ratio of the toUl iron in tho »l!ov to that in th« aolntion 

“ IV,. hArlnew of electrolytic nickel U very little imlaenctsl by the 
ft&lt, whether eu1|ih:tt4> or chiniitlo , u itii.‘iva.*os with 
K*frb^35 ia* acidity of the solution, ;u\d is diiuiuoahKi I.y (lie titUlition of 
i jtvi nickel solution. 

r (ja-ticily of the metal obtaintnl frv.iii Milj.hato solutions U 
timti that obuined from chlorido s<duti<iu>. Ih,* addition of 
;;;i «ilts to tho electrolyte also iucnsiM's the y. (J. S. 

Alloy* of Nickel nnd Zinc. Kmii i: Vi..,u mu \ and A. Ihu kiujn 

/isJ.’ ■''•x. cAim., I'dU, jivj, 9, 87d .S7l*> I'af.d has >liown ^Abstr., 

/ts, II. 1'15). nickel combines with /.Uu- to funu .an alloy Ni/.Uy 
^.^.1 fj.is hvt Wd contirmtNl by Vo^s (Ab-tr, I’.'MS, ii. I'Jd), Tho 
rather' Ijud tliat &no)» eiist, Ni/n^ ^r.d N»,Zi» 

Ihe in^U <»htAin<Hl were hv)moj:»*iuMm-j when tin* amount of nickel 
«v I'clow ftt this st4t;:e tiiey h«M.iin«' hnttlo, imd wliert tho 

of nickel was larfiely iiureastsh tliey bocamo cavernous, 
», ■ <rnas, .and more anil more inalle iblo. rhcy wa rt* tu)t iniif^netic Uj» 
V. of nickel, l>ut became maf'in-tic at 7- > , of this meUl. 

Wjeji {fulveriaotl and subjected U> tbu sution of hydrochloric or acetic 
y. ul, the residuoa from tiiixiuroa coniainino nj» Uj of nickel 

»s-*nie jM*oereft?ivoly richer in tliis ehonont and ii<‘ve!o|u-d mn^tieUc 
I ro|x-rtios. '^fho re.Miluca from mixtuirs <'«»iiiaiijin«' ovi-r 1 ih , tdckel 
wed little variation in C4»mjK>.sition as tlioatt;n k luojjro'-ml, Alloyn 
c ni.iiiiir.p lt*es than IH’V.of nickel on ti-.-atinent witli nitric acid (1;,) 
;\M' invarifthly a residuo contAinin^' I > b of nickel, coi rvpondinf; with 
'.hr siloy which was isolated in ihi^ wav as :i crystalline, non- 

:;i4i:i!etic |>owder of density 7'7I and m. y. ta|'['rov.). This was 
t-sj-idly altackysl by hydrochloric acid (I h-avinj* a ma;»notic. deposit 
siiith was sometimes pyrophoric; the solution ;;.-ncr:illy contained xinc 
v'f.ly. Dilute aulphuric acid altmke<l the al!o\‘ sb)wly, formin)^ a 
-■lution of the two sulphato.s, and depo>iiin;; a ina^^netic powder. 
Surir and of more than l"., strenj;th dissolved itie alloy coin[)leUdy. 
Nickel chloride solution flissolved tho alhiy on vvarmin^^ ;^ivin^» ri.so to 
nnr hytln^xido and a magnetic deposit. 
iK'U’rniination of tho A’..1 /-AVh (levelo{«*<l by iho usi^ of poloH formod 
f UiivtureH of the two metals ajjainst j*oles of /.inc showni “ breaks ” 
n [■'■.'IS,, and 72 92% of nickel, corres|rtmdin^ willi tho comjioundH 
X\/.n^ and Ni^Zii respectively. T. A. 11. 

The Reactions in a System of Nickel or Platinum, Mercury, 
and Sodium Chloride. Chahi.ks A. Pktkhs (Amer. J. Sci., 1911, 
•V , 32, 3m] — 387). -When a solnlion of .‘^CHlium chbuith^ is leftover 
u.ctcnry with a riickel wire corimttinj; Imth li(p»i<lK, cryHtallino 
Lu'ktdouB hydroxide ia foimed very slowly, sodiutn hydroxide l>eirig 
iroduced at the Bame time. When platinum is substituted for nickel, 
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Di«rcurotiii chloride i« formed, iodium hydroxide • 
pr<irfluc€Nl. . 

Chromic Bulphatos and Iona. ALiiXtr Colson i/;u: 

1911, [ivl, 0, (‘omfaro Ahetr., 1907, ii, 2'57, ;■ 

The author ha#i i»hown previously tloe. eit.) that sol .• 
chromirr Rulphate^t give anomaloufl conductivity and cry-,*.* . ; 
menu aft^'r heating nnd after dilution. To exphiin i;.,, 

UfCoura'“ “uggo^^tiou that the violet sulphate undergo««i< p ; , . 

and then h}(lroIj''^ij‘, thua; *2Cr “ [C’r^i ' - , 

and on therrncK'liemical «videL« e supposed lhai ’ , ; 

reaction orcurred with the i-omeric chromic sulpha?. j , 
has been calhd in quostion by I'rbain a.s the re-.i!*. f . 
work and that of I>cnham (Ab-tr, I90i*, ii, T;.. 

sii[>f>o»<‘ that wijfcn Iho viol*-t ••ulph tte is UiileJ, the [sijyn,..; j. 

is fonin-d, nnd i.s more or le.-** liy.li<ily.He4i without thrirj,,,. .. 
'riiix. explnnation is improhahlt* from what is known of [>. Iv, ; ; ’ , 
thia coiri|Kifitjorj ('or>rn[>ari‘ Itecoiira, Abstr., ii, J7 . 

Abstr, 1907, ii, 1 77 ). 1 \ i. 

Uranyl Sftltft. III. Ai.kaih .\I. VASiMKKF(y. h'us* / '. i - 
Aoc,, r.Hi,43, ll'^d ll'^l. t'oriipare Ah-tr,, I9I0, li, ju;, 
author has defcrrniited the values of nj. and U,;- of a .-‘•■rif.s of 
aqueous solutions containing from 54 7T'’. to <.f .ir.vi: .. 

uranyl niliate, Tho solution .satumt<sl at this tonj{>erat5irc h k* , 
approximately the romposition, 1 1,^*0, arid ha< a ! 

and I);. ITo.'ld. i H. i' 

Alloy.s of Tin and Antimony. N. S. K(*.sstas!.V' >) 
Wt.ALiIMIK A. SmIUNOKK (./. A'km. /%«. CAc?!!. Soc., r.'Il, i 
1201 — 1220).^_Iiivestigatioi>N by the ihumal niethol and . 

of the elect rii al rj?iuluctivity ami its teinperature-coi tli( i* r/ .. 
that, after cquilihrium is renche«l, tlie system Sn Sl> • 

(1) solid solution of tin ami antimony, the limiting C'h.<.t*;a' • 
being 10 atom. 'V, Sh ; (’J) the detinito compound, SnSh, « u c 
dissolving up to Dh'., Sb ; (3) tbo dclinite compound, Sn>b , ■ ij t - • 
dis.solving up to 4 1 ,, Sb ; ami (4) .‘iolid solution of aijtiiii' uy 
with a limiting concentration of 10 atom. Sn. I. H I’, 

Titanium. IV. Arthik StAiit-KR and Fkitz Bachkan /^ - 
l‘Jl I, 44, 2906 — 2915).- An improved apparatus is described ! r 
['leparation of titanium tiichloiido, the glass cooler and 
of the previous api^ratiis (Abstr., 1909, ii, S94) Wuiig i<-j ^ ' 
respectively by a copper cnoler and a silundiini tube; the 
heated directly by pa-.s.age »'f the eleetrio current. 

When ( itauiiiui I richlori'b' is heated .at 660 70(1 ' in an a! j ■ 

of hydrogdi, the following reaction takes placo : lb ■ 

I'iCl^. Tho tetrachloride i.s volatile, the dichlorido remainiiii: i- ^ 
deep black povder ; it was not quite pure, being contaminated w ‘. 
some metall'c titanium. It liegins to sublimo at 300^ inavaiu-r.. 
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:-:v jatUfaetory t4»«t for binleut tiUiii ita U tW foruiation of a 
* .- .\oiir (diw to FiCl^i ttH^o mixinl wuh an hydrxx'hlorio lU'id 

' Si of tiumium tetrachloride. 

^ t •.* »um CAO bo obUinCK! by heat i up liimiutu d^chlorldo m 1 UHV' 
j .jrnDt of hydropon, the reacUoii Udiip , • Firl^ r I'l. A 

^•r»’V. sponpy ma'C'i ia ohuined. wbii h i„ t!i.» f.-iViMirahlo oam' 

4 o of titanium ; the yield i* not lUij-rovod l.v heniinp the 
. i;;n Ju'hioride in .a va*'unm. 

j ... <».,tement of Pfoidten (Al»str. lxS7. tiunium 

.. . le and tiuninm ihimddoride tTiSt'lK-au 1-.* i l.;.uto d by leadinp 
ii^drop^o iiulphide into anhydrous tit.uiiiuu tot i iu-hliu ido ci>nld 
. . e \orit;od. Perivativert of •jundnv ilos.t to. »nmiu nr»* fonn«Ml, 
...vo, :_v of the coin|>osition riSt’l At SO*' >:.o . i,ydioi;i‘ii siilj.huh* 

1 titatuum tetnichlorule witli the fotn.atj.'ii of titaniviiu 

1 * I't'hide. The coinj^uiiid TiSi’L <*oul<l n< t 1.,. rivlucod to the 
. ilj.iiiJe, ri>'. 

j' 'ttiium tetrrtohh'ride is to the trioidorid*' bv lu*alinp with 

}.<iw(U*re4l Rluminium, antimony, ar'otm'. or tui. in a aeub’d tula* 
{:>u . 1/twer oxidation pro^bicts of titanmm .(mid not U* obltnmxl 
1 tMS'trolv’'is of jioUi^ions of titatiium totriohlc'ti.le in uiUNdroiis 
(•y:»ni<le. 

tin niixinp sobitiotts «if litaninin tri< Id-uido .oui of sodium, 

.. taK'nim. <*r aniinoikium fonMate>. in lh<- {.r* 'tUH .* -d iur, olive pveon. 
Si.m'>copic mx'dh'S of the dotiblo fortmte^ v..j.,u,4te I’ln-y enniiot be 
[ ■ird'it'*! by recrystallisation Iroui w.it.-r, <.winp t.» liydrolysin, bnl 
r.i'.**. washtvl successively with eohl w:\t« r, alc.diol, and ether, air 
oxclndfsl. Tiio dry salts are ulativiK >.*:»ble itt tin* air. tin 
li» ato<i in tin* absence of air, xune tunn ddrb\ do is jin»dnci*d. 
rt'uaitoa <i//oHonin»n /orwiaM, 

Ti(<’M6,)j.:ndtt'H(V/).on.jNH^( Ilti.Jl.(K 
rif'iniWi-) /wftWAUioH /ormufe, TiH ‘lit * .il Tut ’Hf > . t ,i >11 ,‘J Kf'HP.,. A 

'.trin.u salt was also obtain«*d in the impure Tln se salts 

»re analopons to the acetates (Stuhler atid Wirthwriu, Aletr., l'J0r>, 
ji. .V.'Ti); they may Ix' used as mordant', owinp to I heir ready hy<lrolysiK 
n i'lution. 

filanium trichloride reacts with a p-!d >oluti'*n in a -imilar way to 
‘^t!lnou^ chloride, prodiicinp cf>ll*iid.tl poM w lju it i>- nnaIo;;i)i is to purple 

■ f Ca^siu.H. One part of poM in *J0 million parts *tf water can be 

iirtiftcsl by this rencti«in. S. V. 

The Melting Point and Frequency of Atomic Vibration of 
O^rmaniutn. WrtJiKLM Umtz {'/.•■iiyrh. .nnjrtj. cfifiu., I'.ill, 72, 

d.) dlM). — Kxperimeiits witli two -p..iune-n> <*l luetallii: pornriniuiu 

■ y ihe method formerly employe«l to d»u,.i uiiio* the meltinp point of 

- rl.rin sulphide*; (Abslr., 1 ii, -r-.v that peruiatnum melts 

;ii an atino'.jihoro of liydropeii at bo.H ^ , but, it atiirated with 

ti'h*. at ‘)lf» + b • It is n^^t appri-iiihly vi hitib- iii nilropen Jii, 

1 -•)" , but in the presence of 'Onie o.xidi*, v.qmur is i d) <Tv<'d fr<>m 7*'ib 
'■liWftrds. The oxide, CleO^, ih not volatile at 102o riie lower oxi«le, 
be(.i, is volatile. Tbo reaction, (JeP, + f*o 2(teO, does not lake 
t lace under I lie cundiliuiis examined. 
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ABhTBACn or CHKMICAL BAPEBii. 


Th« fr«qu«fncy of atomic vibration, c4lcuUt«d from i, ,,. 
volume, atoriiic weight, and melting point in 3*7. t 1 ;^ ^ 

Attempts to Prepare Bismuth Hydride. Likwi., \ , 

KmIUR ZcMUtw U i.lrc^. /Vuirrn., 1011, 240, 483 — 403) i „ ■ * 
ing attemptiit to |jre|*are hUmuth hydride gave nej;* ,w 
Hydrogen waa paft.^ed over alloye of lead, tin, and htf-ti. i'; ' 

of theee three metals with <!admium, h*^te<l to their m. ;- 
Aluminium, zinc, iron, cadmium, or leoil wan addeti t ; 
neutral anIuHon of a hi-imuth ci>fjif>oiind. Hi)«muth inii . . 
bixmuth zinc alloy wan placed in dilute aciil. Calcium liv ! 
with binniutli coinjxjuiidH wa« moistened w'ith water or a<j leo > . 
of hieniuth chloride. 

Hydrogen wa.*! pa.H.'scMl over mixtures of bi.^miith or ^ 

with {liatintim black, nickel a.ilM-tos, or rejtice<l nick**!. 

Mituruted with hydrogen was {dand in a sidufion of IdMiiuth . 
or an electric current wa-s fKUsso*! through a cell cuntamif.^- i ^ , 

aulphate in >olulion, arid having an aiiode of palladium ^atlu ‘ * 
hydrogen and a catho<lo <»f platinum orju^atliode of hi.suoiti, \ i , 
of platinum. 

Alijuiinium, activated by Wislicenus’ method (.\b-tr.. ). . ; 

waa allowed to reniaiii in hiMutith mannitol solution oruiiii.k .. . 
of bismuth and bismuth oxide, or in solution.'^ of bisinutij 
alcohol. 

Hypnphosphorous acitl added to l>i>mtith sulpfialo or tu i • 
nitrate in solution g«avo only a piocipitato of molullic bikini! j . 
presence of biMiuith liiiideiod the preparation of copper hv^ii; i- 
this method. T a li 

Colloidal Gold. Ai.kxanoer OtTHiKR {^eitsc^t.Ohem. Iwi. A’ ► 
1911, 9, ITO 189, ('omparo .\bstr., 1902,11,61(1). — The 
of teu][>ei'aturu on (lie natuie of the colloidal gold .solutions . 

by reduction of gohl chloride by hydrazine has boon o.xaiunifd ju c; c. 
detail. When small (prantiiio.s of a<nieoii.s hydrazino uro r, 

dilute gold solution.^, hluo hydrosols are pro«lucod at tlie < r l 
teiiiporature, whereas at 80 ', and |(M)^ the colour is roT cr i.. :• 
usually reddish violet. The same result is obtained when ti e jr 
ceduro i.s reverse*! by adding .«niall quantities of the gul l rhl- r; ■ 
.solution to very dilute hydrazine, except that in thi.s ras. v; 
hydrosols are occasionally foriue<l even at the ordinary tcti][ cr.t' .r- 
The addition of elcctrolyto.s or of gum arabic as protective (1.1;^: : :• 
without influence on the nature of the protUicta. 

The colloidal soluthms prepared at lOU nro very sensitive t cv.ir: 
electrolytes. The addition of a fow drops of 0 LV-.solutiun ,it 
ordinary temperature gives rise quickly to a blue solution of « ; Ij 
gold. H. M. !' 

Dichloro diaulpbaminoplato salts. The Stereoisoii^ r;-: 
of Hatinum and tho Transformation of Sulplvi:!. 
Acid. Hkinhice KiuMUKL riirii {/ier., 1911, 44, 3113 — .Jl-l 
By the action of potassium platiuochloride on sulpbamic .v;- 



ISORUASIC CUKMtsrKY. 


II. u>!t9 


. JiekloroduvIfXnminofJatiHiut hava Ixaii olvtaiiiaJ, 

^ .& yelKiw liuil rMtltly 

^ whilst th* ^ ftA.lt, jK i-t aliiuust cx^Ktvirlw-s 

, j di^cultly soluble. iK*tli s^lfs vx'iji;iiu t*iily t h» 

^ h, pwiic condition and K»lh an* that ih^y canuoL bo 

" ^ ;!.il isomcrides in am^rdanco with ti.«* foiuoila* 

■ [Cl_,Pt(-StVNH ,t K, 


I'l J*U*NH*S<> H K J. Ikilll >alls ,l;>v,.lvo iti JK>tAKlliuiU 
; iuW. giving' an intense j^oldeii yfi!,.w M.l.itu n . *.iitaiiunu' a tctrn 
jiii^alt; they must, thorofnro, tw^ d.Mv«d fi.-m tlu* stsauid o( 
^ ,.vf formula', that tlu«y Ar\» flatuMminos Art.ls n* juwipiUto 
from the !«dution in {wita-siuiu hydroxuh-. Tlvo author wu- 
liiriu t<. la* storoviiHimoiidi'-s. siiuilar to tlu' iu i.loroplaloaAiuinoH, 
f. ,iu analogy to Aln*Ady knowtk j-.oiiui idt' nf {datinum, tho 

1 < *1 ..-.V 

• I’hArAfti'ii^ial us iho cu form. 


. iho form,] 


<’K 


"SO - Ml j, 


Ml 


K and t )tc 


"SO 

|XH,*S(),'^‘^N’t I'v 

vU-<hchIor<xtiA-nIj /i(iunfntf>fatiinU »■» t liiaitusl liy tiu* inlor 
i. u ‘d |*ota.vnUUU I'latimK'lihu'ido (I iinl » and >ulj»haiuio ut'iii 
; Ur''-.) iti ^'old iupua)u8 -olulion. Aftot krrpni;^' fnr twonly four 
>, ir» tiio ^^du^iotl do|K>sita tabular, j^oldru yi-lhov' ir)-‘tab, udiifh aro 
w.'.kiiiy iibHK'hioitic ; llu*y b«don;» t>r«'ha*>ly (•» tin- i luunltif ?*y^tiun, aiul 
i;v Hul iblo t4> tho oxtont of I part in 3*' pails <if w.iiei .it ’dl . nL_,0 

> at ‘Jb }\iid tllldt at 150 . U.iinuii ihl«*iid«‘ and hyilrtH’bloru; 
V. ; I ^i\o no prtM-'ipitaU*, eviui on warming!, pnoii.^* ll.at iln' sulpljuinic 
tk.i n'siduc is in tho inner t-omplox .*plu'nv 1‘yiidini' mphua's tho 
• il|di.i!nic acid from the ri-'idui*, ;.:iviti;; ria <lu liloro*«lipyridine- 


I atihum. 

trans dicAA/rodist<////njmOn); /(i/»Mjf<' i- obtained when mi^ro 
•l .oi J 111 ' l.-<. of snlpluiinu- acid i- a* ! with 1 mol. of jmtiinKium 

I I viitKS-hloi idt‘, iho reaction bt-iuj; host laiin'il iuu tm tlm water hAlh. 
\f^ r healiii^ for two to three hours, ih*> soluiioii, on dejvosils 
.1 i;..v‘.s of almost colourles.s, felte*! nerdl.-', wliuh dis.Milvi* in water to 
'lt<* exlent of 1 part in 34'J ['aiis at 'Jl . 'I'ln* n'.tclion« of this salt 
■vr«- -imilar to those of the ' i.i isiiuieiide, e.%:re]*i tlnit pyridine j’ives 
triia> dichluro dipyridine platinum. 

[Cl ,I’t(NlI*S( >. ) jK,. 

> tii.'.iincvl by dissolving the al>ove salt iii |«)t:i^siutii h} <ltoxidu and 
j-rts ijiit.iting the solution wiih aleolnd. ll form < intense yellow, 
radiaiiii" clusters of prisms, and gives a ^^rollgly alkaline solulitui. 

lBrJ’USO.,MLhiK,, 

it d i olo>;8ju»/i t r^lia di-iodo-iiiHnlphaumwj-bttiHlt^, 

''‘•re obtaiiieil from the diehloroeomp 'Uiol hy inleraction with 
p ’•‘-sium hromide and iodide re.'|Mctiv‘-ly. Ihe foinn r gives bright 
■ ! o.gi- )»dlow I'risiuK, whilst tho latter huins red'lish brown prisms. 

'r, H. P. 
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Hineralogioftl Chemistry. 


Atacamite. Hehsi Vnotuxca (SvB. Soc. fnn ^. ■ 

148 — 216). — A monograph of the In the n*-w . 

the crystals (the axes b and c being iDterchange<Ji tr 
are a : b : r » 0'87808 : 1 : 1 ’32710. Many now cryht-*!-f.,t u. 
Crystals from Antofagasta, Chili, have 1) 3769, 3 
Boleo, Jjower California. Mexico, 3 774, 3776. Previou^ 
Ubulatod, and the following new ones are given. The r/ ■ 
form a-Ksignod to parat.vaiiiite (C. K. JI. Smith, Al>«tr.. 1 v 
is explained by twinning on of atacamite accordin ' . 

law of W. K. Ford (Amf‘r, J. Set., 1010, 30, 16). 


<’l. Oi. 

Ariffifa}^a.s!;i , I»J ] I T-' f*,*’* -SI 

li-iloo 1*5 li-j 11 J j j 


I. .! . 

Bchwartzembergite. (*. K. Hkuhkrt Smith and Crmh-.k i ; 
(.l/u». -l/'iy., 1011. 10,77 S3). ■ -Crv.sU!-' of .«<di\v.irtzeiirf.. r;”.- ' 
San Bafacl mine, Sii ira Cf»rda, Chili, am teliagonal (n -t i 
HS [)r«vioUhly ht.ttrd) with ft:e^l and }iav»* tin* fi in. f 

muiirc pyramids with rouiid<*d fares. 'I'hry are optiritlly itr. » 
showing a division ifito *octnrs with optir axial anglrs *JV 
and 2H ’ ; refractivr in<h-.x about 2 33. Thr colour is }mri* \ 
brownish or rcddisli, and thr pow^lcr is straw yvllow. Analy-;., 


( Cb, On. ‘ int. < !. I. so,. 0 and S: . 
7.V07 7 >'51 0-i7 “ 


'I'ho »a!i’iiiin sitlphatc i- prr'Ont a> gyp->um. ( 'alcn!.i?ii,„' ■ . . 
rrsnlts as an oxs’rhhuoiodido of brid (as done for at .i -, ■ 

thrro is still a drlirit of iiraily 4 ',. When the mineral is h.-vN-i -a ■ 
hydroclilorio acid, ahnndant ciilorine is cvolvcl, and in the jv.Id ' ■ 

acid solution the iodine is present as iodate, :nui not as it'drit I 
fonnnla is, lliemfore, written as 3(PhCI.,,2l’bO).PhI ,t , repi' ' ’ ; . 
a molecular ciimpoiuid of livol witli a lead oxyi iilori.ir i ;v ' . 

the coni{K>siiion of mendipite. I- 1 > 

Micro-atructuro of Magnotito. Otto MihuiK (Ju/irb. ■ 

/>'/., 1911, 32, 19! 33d). — Klebiiig cxperinit-nU were made nn - t w - 

ami plate's of niagrietito and i-f ^otne otlior minerals of the ;;!• 
group, aiul a ilctailed (Irst'ripl Jon illu-tratrsl by many ph(*toiuirr"gi *’ 
is given of the resulting etched surfaces. When a crystal of maei,! * ■. 
is placed in fleshly fnsed potassium liydrogim sulphato it is only v ry 
•'lightly at tarkr<l, luif at a liighor lemperatiirc, when the fns* -ul: 
acid has largnd\' e\p»Ilrd, tlier*" i; an rm*igftie arlmn. \ 

(M'talicdial fare ot ,‘in rttdnd crystal slmws .'i shiTiitiier in • 

jn)sitions. I’liis is shown to be duo to .a regular orientation rif inn 
crystals of Inrmatite on the magnetite, the basal piano of the f« ia: ' 
being parallel to the octahedral face of the latter. A .similar res i,? i- 



MIMKRUOQIOAL CHEMISTRY. 


ia« * * V * 


S'*** 


ttheo Btkgiwtita erytUU u« liaatad in the eir ; m») the 
i^udomorpha nre ehown to ).«»««« & similar (tlruclui«. 
when beeted in nitrogen at aliout IStlO^, or in the ptwteDce 
j niog agent at the lower tempotauirv of 7lK>‘', loses |ian of its 
, xV: BMgucUte ill developetl ou iu burfiiou la raguUr 

\ FerriferoQ* Dolomite fi*om tht* Simplon Tunnel. 

. ^iiLLi: Liscio (it«i A*. Acemi. Sd. Tonut,, I'.Ul. 40 , 'jC.U -‘.>881,— 
r ,, fouaJ itbouL 45*J0 meirct fi*»ia liu* h Ji tu eiitl of the 

y.tid. in ft.'asotiation with i-.iLiin iiiiil other 

1 II hftM D 3LKli at 14 — K'>", iin.l on uioilyMs jjjiv’t* the 

iiuuiiwrs ; 

C:*0. Kt", ,u K.,,.; 

Tim U I' l .'. 

, with the foinmla : .irari 1 KfCt 1^. Tho 

, is crystalliuo, iiuJ contaiii^ n.tlutiinl Ui.mv mmuti* 

ir-v ' u. w s. 


iho Umtributiou of Bonvtws in Ft)tn.sh Dopoetiln Wii.iiki.u 
h; [i aiiJ K. Maiu'Cs t 7,/ , I'.'li.VU, ih'- 3i'j). 

i ;.e vii'tllhuliuii of l>Of:tti*> has hivii nIw-Iiv.I iii (ho spiriluolis 

fr.'U llv St.'iKiifurt uiul Viunfnbur>.: hiv.- t ulifu.ly umhI 

i>r thf t«titiuitian of uiirogfii autl o! .h"!, 

. '1 1 ; tojijetlicr with sfvtiintMis irom i S|mh'iu] 

skiiii'h’s liave also l>oou uiiulystMl, tak< ii htou thr Kotin- halo luii^lihour- 
of tho voiKTotiuiis of hmat Ilf. ajiil .t! .1. i.nu.* iii.>taiKa*ii fi'oia 
Umui. The pro|.*ortiotiH fouiul vary fi..m o I u> of iho aalL 

i-iiv- to U Ul\, in carimlUtv uikI ku’scnlf, wluixt tlu* )wil) halite region 
:« fr(<v (luui l>oralCM. .Mo-t of tiio Ixa u- .o-i*! is ioumi in t)io reshluo 

;f.*ai!'ihle in vut^T. U here *>1 u*. k ill an* viirloncd in 

..triialliUn the vt'iiis vuntainetl in lio'.'o h-n air uiiu ii rirhnr in 
iaiA'.r* lhau ihosti of thu tyi'ioal oMir bait.-. No i-iirh loguiiirity iK 
N '.n.'l u> till) ilisli ihiilion of horati' a.^ in thtt i>f atniuunuv aiul 
i.rviiiu**,*, Tlio [*ioj*ortuni of l)oiat<--» i -li;;htly luwin-tl in tlio 
uiiii.'tlialo neighliourliootl of horarito cofii rrliuhs. 

The turmeric te.st heiiNilive to OMiOiMK'i nalli^i.iin in I c.(\ 
Iiio ((iiantilalivu esliiiuition i.^ bv.-at jKuhuimsl hy Whrriy s method 
>Ah>tr, ly.iy, ii, 1#3). li. Ih 

Thu Aiumte-Beudautito Group. W.m.i.kwak T, Si hai.i.ki; (ilww!r. 
J. Set , I'Jl I, [iv], 32, 35‘.> -304). 'l iic niinoral-. of tins group {rom 
jare G. r. Prior, Abstr., 1303, ii, 377) iiro all i liomholnulral, hut they 
ufu'ii exhibit optical aiiouialies. t hey fall into liig following three sub 
gruu[js of sulphates, phosplmtes, and .sulph.ilo phn-il.liaUH, of wliich 
slumUi, hamliniUj, and benilaiililu resj^'t lively niiiy ho taken an the 
ty}«?. The general formula is written [ 11 [ M IJM;,). 

Various incompletely-described uiineials, whit h may p>sHlbly belong 
to this group, are ili»cnsst«l. It i.H suggested that goyazite is nlentica) 
Uainlinite ; and utahite, carphoaidurilo and its ulumiuouH variety 
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apaUliW. niuiGDilite^ putreite, and cypru^ite Are all unit^.j 
name car|»ho»ideriu% with the riewfonauU3FejOj,4.S<>j,7II • i 


■ Al'iiiJl* 


K 


1-,. 

Nilf ... 


s.. 



.. .. 

UVUll.J. 
If.. Mil-,!, 

K. 




Ni., 


[S*. 

... 

(KmOHi.!, 



(v.' 

*‘.ifjiho>ii .. 

IK. 'Oil .!. 

11. 

i-'O.L 

b" 

' IJiUih/jit'- 

(.thOfl .U 

si 

Illl-Oi, 

t-'.- 


(.li'OII 

i'■^ 

(IllO.i, 

n 

••ll.lllr . . 

I'l'OII.,!, 

lU 

rni<V, 

ft.. 

Fliir'-ir‘it»- 

[M ‘>11 .v 

Tr, 


f' 


.1, 



li 


IF. UH 1. 

1'. 

IX'.l. 

(i 

.Svalll/erj^itr 

i . 

Sf 

1-'' M, 

'^r 

1 Hiusiiiiitc 


»•:. 

I-'OJ, 

11' 

lUrttil*- 

1 

1 -'l-M (.iH .l, 

Sf 

Si 

i'O.I, 

(lll'Uj, 

i>- 


with that in the ;i)><jvo table). The fni mula (T pharmarr -i ! i . 
written in the furin 2{ U, K/.0,3K**.( b,711j ) + 4 H n 
that lhi« inineiTil may al>e> belong' to the liamlinite siib grouj’ 

1. J ^ 

Cotnpoflition of French Phoephorite Minorala. 

T. ScllAI.LEl{ {J. WnthluyUjn Actld. Sc%., 1911, 1, 151) Li<t ; , 

re^*arJe<J the French phohphorite^ as mixtures of eolluphunit.-, iv . 

( ■ fHxiolito), and francoliti ( w .•‘talTelite), and ho has usi nh«-.i i.i', 
(orMMila: to thof'fl h(>ecieH (Ab.**ir., I9l<>, ii, n2’-^ 7-M). A -luJ;. f ■ 
publi.shed aiialy.-es leud.s to the fullowiiur fonniilai as more j' 

Ihl.Hit..- •.•t'lO. ilV>>..r.n.( 0 jr.O 

Fran* ‘'lit*' &• .kO,:iF • :iK^‘ 

CoIl-ldriUitr . ... '.‘( W.ljrloi.* : flilj) 

I.. .I 

Herderite Crystals from Auburn, Maine. W’li.ii.xii V I 
{Amrr. J. Aa.. I'J I I . [iv], 32. 'JM3— 'jSiiy—A cry-t.ill.v': ; 
(loscription is ^iveii of luudeiile (Ty>t;ils from Mt. Apatilr, A n 
Maine, whiili are of interest, in that some of them are untwinnoi ; 
distinctly monoclinie, whilst others show the union of two it.iliv; i ; . • 
twinned on the basnl plane, .so proiluring the psoinlQ-orthorii ’;..: 
fonn.s rhanvcteristic of this mineml. Tho rneavuied angles appi' i' 
more closely those of Pentield (1894) for the liydro lu'i<l*i.’‘ 
Ca|(il(f)U)]PO^, from Paris, Maine, than those of IXana (1''''!) f : 
tho hydro-lluor-herdeu'tc, Ca[Gl(K,UH)]PO., from Htoneham, M ' - 
A partial analysi.n of tho crystals gave, however, F-OOl : H 
3'6'-'G proving the material bo be hydro-tluor-henloriU*. li- 

suggestion of Pentiold that the angles of the crystals vary wiili ?) • 
comjHjsition is therefore not supported. Penfield's angles are a h | • 

for both varieties as being the most trustworthy. G. d. > 

Hinsdalite, a New Mineral. Kshkk S. Larsex, jun , an l 
Wai.dkmab T. ScfiALi.EK (dwiffT. J. <Sci.f 1911, [iv], 32, 2;)1 — 2o.'? 

. This new mineral occurs in considerable abundance at the (iuM- i 
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\lii«*, Of*** City, Hiu^^UIo t\i . <V(or^Jo, wiu*n*, 
j i< for»w llir gxiiju® of n vi'ii, i!.ui-*vuiig vo'.iiiiu- r«l-k^ 

*0.1 'O^ minerals in tho voiu .uv Uii-., -, uoii (.vnui.', guloim. 

. !r»l i rWucbroiito, riio Uu.i.Uhio l^ ^•ralal!.lr »nJ 

i-r.r»t*l'>ne, with « (Isrk grey colo.ir in-. l :i viti-eou* to grtoi^y 
.j, nearly oolom le-i.t witii a i;r»H'n-.>ii r.t.t ihev liave 

r,'/ IJ, of I-Ulie like r!iouib,.b.alr.a (r#- - ‘.U 1- i ,,,■ .,f j.l,it,o<, 

> a a i«irfect cleavage [wrallel to tlie l.a.e . 11, . fi ; »)• gi S ii.’i 
n^tal’* *r« lOiieJ ailj exllilut 0(itu:il ai .all ..(.tu-ally 

, .it.iaaial centre curiv' iiale.l I'V >eet a., nolj acul atigh^a 
^ Ilefraetive intli.ei, u — I'CTtt. ,j I t-M'. Analyaia 

'A'« V • ii.i ictal. 

3-n ir mm 14; •. 

With -Ph(»,;;AI ,P4t tuvid vutii 17 44''., 

/ f{,,, .> Aiilfvrijiti,' molwiilo. I'iti* niiitin.tl i' ti.Iu ;iilr inwl jimrli 
ji’.t it.yilublo in M'itl-a , i!^ Wiktvr is lo^t h<UVtfJi t'fi tUKi 

j{ 1 -.Ivlilo tht-n-foru f.klls it, to lln* li.-n't : 

U "Ui -iSi .|i»l 

.. I' '■ ■!!,“ i Ivm.',; 

li •.rriu.i.v’,, jM.' I't. 1 . ] 

1 ,• ii.-’ 1 ; !M'j 

i. ‘-i’l-*..' ol'i \ • '-li-' > i 

i". J.S. 

CryHtAllisod Vrtri-oiln from Ulfih. '.\ m t i mau T s iui.i.ku (./. 
il'a.difiy/'km a<'W. i'.'l I, 1, 17x1 IMi. Tii< i 't ighl gt ren eryatilU 

!■U^1 l.ilcin, I'uli, are oiiIh.i witli .i l.ilmlat liaint or a form 
.am'.ir to those of the aiulogmia mii.cial- iiii.l slrengite 

fiiosiihosiderite). They are only 'liglitly | !••.> lo-oii , aial liavu a 
ai"^ii refractive imles id I'itin an. I 1.11. Ii ii.r..,. e iliiil;;, All the 
s ,iU-r Is lost at Hit)', anil the i ry^hi!' I.eeonie 1 1\ a leler rolonreii with 
• Uerg iilcochroisUi, mean refiaetive m.lev 1 tie, aiei liiiefringeliee 
""O.i, The ilehyilrated material is readily ...Ini,';.' 11. .leids, veinlsl the 
gnvn crystals are s]Birii.gly sidulile. Ai.aUv,., a-,, as wnh Die nsiial 
!.iraiula’Al,0j.r._,O.,lUjt); 

1',IP. V,oV ' t.'lj. Ki;"j Al'i, II II I.;,., Sjv gr. 

U'3'.: ud< oijc, ...... I' n ,,7 -.i;,) 

li, ,1. S. 

i'T'rmorite and Tilnsito from the Mangiine.He ore UepoHita of 
India. (1. K, IlKiiitKitT TSmitii and (iinia.i; T. I'ninn (.l/m, .1/iiy., 
T-'l 1, 10, ttd — DG). — The new mineral f' riiiiiille feinis veins of (lalo 
iinkrvh while or white material in the nnnganese me (a iiiixturo of 
braunite, hollanditc, and j.yrolnsite) at tsitajsir, t'entral Ihaivincea. 
It IS trausliiceat with a greasy lustre, and is e>jitie.aily uniaxial and 
negative. One speciinon showed a |.iisiii of Gn , jiruving the mineral 
lie hexagonal, and, as seen from analysis 1, iamiinriiliona with 
iSatite. formula ; 3[((.'a,Sr)3(l’,As; .0,],t '.i(Oll,K)^. 
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ABtrraACTH or chemical PAPtB8. 


TiUiiit« occurs as pale tnbslcice&t to optique cry : . 
whst re«Kiublin^ spsCito id App«ArabCC« lo A quartz Kar>- . 
travcrMiu;,' tb© ifmngaDCiitKjre, siM in a (jiurlz / 

r<x.*k ; <jM ci4fr©ijc©>» unr i»i Jlisbiu , 

cry'ntaU aro uiouocliiuc [a : 6 ; c — U 7i»03 : ! : 0 ii31#l ; 
are of ioterent in to the clinohuirat cIsa*, h,-: 

plan© of aymuietry, but no of ayuiuetry. Tho nptic i. 
ia ptfrjjcmJiculur to the plan© of wyiumctry; 44 

/i I‘6b0^ y-l()j5{Ntt). Analyitia li gives thi; 

(MgK/’aAsO,. I he olchtity of the lotoeral with •. 

Uuor adulito from •Swo>iei) U JihcuahoJ. i , , 

Analyfloa of StibiotantaJite- Wk.mam K. Kohii (.( 

1911, [ivt, 32, -In the anaiyiieH of iii*. v>. -. ■ 

San Uiego (..'o., Cali/ornia (PenlieM and Ford, Ab.Htr., iL'* '’ 
the relative auiuuiiU of tantaiiuii and columbitim wui" 
indir«!Ctly from the gravity of the iniie«l oxi i. • 

asaumption that tho coiiijio.-.ition and a|>. gr, vary pn j> r ^ 
Jt has been ahown, however, by Foote and I^ingley . 

ii, 71) that the curve obtained by plotting the .-p. gr. , •. •• 

composition in not quite a straight line; the oxides ap|arii/., f - 
a solid Holution, and do not exi.-'t together simply as a u,... , , 
mixture. From tho tulde of F<x>to and Kai.gley a eorreclmu f , 
lI'V is to be iimde iii the oid unaly.H*.'*, which are ro-i aieul.iie i , 

I and 11. ( filer III are given the re.'-ult'- of a lieH' aimis 

Foote and l.mgioy : 


1.. 


•Sb/J.. 

in v),. 

T..t.d. 


1, lii ljl) 

It. 

I'l j; 

4y •_>; 

41-2'; 

O-XI 

I'.'O-ll 
yy ’.<2 


III. ,1 w 

1-; |y 

lOl'-'i 

U-6‘) 

'.n* '«'» 

0 


I. J ' 

Trans-Baikal Minerals. S. U. K isnutziok {/Ju//. .b id 
S/. i^eienbour^, 1‘Jll, S97 — 9U1). — Br-criptions are givrii .f ' ■ 
following iijinerHl.<. 

Poweilile, in crusU of while plato.s. Composition : 

MuOj. C«tO. Fc-^Oj, SiO-. Toll). 

70-05 25-10 3-45' lOO'oO 

The original j>oweliite from Idaho contained 10‘2^ ', WoHj. 

Bismiifhospherite. — Two specimens: (a) greenish brown, ll 7 .^r.' 

(^) apple-green, B b'6d, gave on analysis, after allowing for iuMii 
residue : 

(U. PP- 

90-13— 1)0-19 D-iiJ— yll 0-64—070 100 

Pure bismuthospherite, Bi.,C'U., cootaios Bi.,Ogj 9T3,aiid Ct),, ^ < 

T.'ll. K 


A New Variety of Chrysocolla from Chile. Hahky F. KEi.'f 
{/'to<\ -Ciitfr. .Sue., 1909, 48, (J5 — C6). — Ciiry.^ocolla nhow- wij 
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II iior> 


tif in compoihion. and ?h© oolour from bright >:riHJU to 

* , of grt;«n mateml ajrreo witli ih** fonuali 

' ' " CuSin^.‘.*n t». 

^ , , ^MU^ aiial)M> aie *:iv(*ii of tunjih s-, s; n .iuiitl 

,...,, 1 like CfUfU ill o licmey-co'hb* 0. -jh,,,.a fnnn 

b ;i'..’}^*, l-rov’. i’hilo. It j- M.y.!,. il -,;\.ai.d i> 

by aoid. Wltiumr \'hv jnu^di-v is 

u , J;vi-i.. It blat'koiis when ht-attni . tuotiarU i 1 a 11 , ) of ilu* 

^ .. ;. 4 t Iwh'W 1-0', and the rvuiai%dt‘i- .obv a* i ri,l heat, I'lie 

; X 'ju-rrf-'ie written a>: ii hv.li t'r I a^ . i ; rati- 

I ' .11 .( I : 

, CiiO. Ai;". hiO. S\.-i H.>, 

.- .1 •'5 1 > i •■.•, . ; ..., •• . .. .,5,. 

, -v69 U 47 1 0 : \ r-: •• ’ .. . . . .V ' ‘ 

I. . 1 . S, 

y>,*ryl aiid^Rhodizile from th.^ P. K'matit. s of Mrtdti^'iwiciir. 

. livvAKi.', M. U'l \l»Ka, .Old U. S.M..: ‘ /'r.i’n- ,}/»»., 

.,,.. 3 *i> 1 d I 1 oil ), A riA''Vil td h<iyl M ti- ii i! i a, at tahtdar 

. Aiid titli in fate*', tlilTei ' from thuM* ji. v;...; lv ■li -i-rilu'd from 
■. .. l.v liity ^Abhtr-, lylO, ii, dl- ; Idll. n. I.d'o m i» iiij; iiiurli 
. and iu yxlo ^lni^l^^UH■n dio^Md -t i-v-. 10)1 loUmr. 

M ,> 171 : rcfi-nclivo induo (N.\ l « I'dSlU). 

1. -Those rt-MiIts iuniina ti.e I'l.-.u.'. ia ih,- M,id»^iariir 
s uf two »d Ih-iVI «ai** th.* .I|dli..»:\ .j-jsi;Ou min- with 

■li.atic naldl uiid few* cry'T.il f;ua‘^, !..u di ? • u .od ofr.u'livf 
jhkt in ulkAlis, and witlunu r:r^mm aid jui.i.iiMu. ihi'utIuM* 

! :.»'iiUr |jM.iII«d to the all 1 n- li \1. fa-.-, vMlii higher 

. y and ref motive indue.', and lit h iti alkali . | • u ! i. il . 1 ly ra>nmi 
1 r.. idluui : 

1. - ..u 

' • Ai.'h. M^o. K,n \:iO, i . .1 . O .,1 iii Tut.d. 

1 Wdl U'T'J ii-i •• U ':' -j u;. 1 , i .■ ..w '!>;< ',17 

; ;• \t: \o 14 1'it o n 141 1 r- -m.' . . i i_. 

• IV>J. I ■>• -htv !. M 

Id.odir-ite occurH in UKsociation with inhelUto ,i* Ainj akdt* in tho 
'•fi-iuny Valley. The tao i iy.'.tals de-oi ihrd h.ivr I la- form of tho 
1 !i' n.Mv dtKloiiihodron with small r.ihedial fnes, they arc, lioNvev’er, 

: -< i i . ‘ ahic and hircfringoiiT ; r. li .riivc ind< x (Na) l h'J!’i 7 » (wild 
l);h 344 . 'I‘he riyslals aie 1 1 .III duccnt wsiii a vitrcon-. lii'trc, 
.1 i si'lluw iviih a tinge of giccn. Analyvi.' II. <ojT'''[ion'ling with 
1-^V nj.iLi.K,Cs,Uh,Na,ll)^t).,^, diiTcr- aj'jM n tahly from I'isiini'R 
V al'.sis (Ah.'^tr., 1 ‘Ji‘h ii, 57 ) ul rinuli/.Ui- fi<.m Madaga'-rar. 

L. J. H, 

Sftmarskif^, etc., from Maclnus. (0:010 . k Howi.ktt ddri’Kit 
i/.'"'. </<oL Aurr. ht'ii/iy I'Jll, 41 , lilO — -liJ). Angular inaswMs of 

auiarskite, U|i to -Ui> lb, in woiglit, wcur iu :i garnet hearing pegiiiatito 
di.- Sankarft mica mine iu Nollore di.>uict, Madrid. On the con* 

> il. uhil Inicturo it is black with a brilliant lustre ; 0 5 ' 4 — 5 * 7 . It is 
I ‘■■iumhato and taiitalate of cerium and yltiinm earths, with iron, 
V'd*. c. ii. Tl 
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AMTBAcrs or oanuoAL pafsks. 


Mldain, ud very vmriabU utoonU of mreiinB. Anoeut-H 
•rc loogi blrek ciytUU reaembtiog albuaite, bat differing 
conUiniog 17'8% CbjOj nnd 5-3!>% U,0,; it conteiiu aU; 
eeritun enitba; D 3'05. Another aMoeUted aineml u a 
rireoD recembling cyrtolite, bat containing aonw urarimin' 
ocean aa ahenl-like groupi of pnie greyish-brewn erjau!. 

The following analyaia rorteepond* with the foituola 2Zi,>,ri y ^ 
The powdered mineral ie attacked by hot oonoentrated !■;. 
acid) and, after one hour, 15% U dtasolTed, ail the iron and (*rt 
rirconia going into eolution : 

ZtOr HiO, Ke,0.. etc. MnO. U.O,. I. 

CIS 2C-0a S-tl trace trace 242 S'3 in-,, 

l.J y 

Meteoric Iron from Currant Creek, Colorado. W'aim 
llEAnnKN (froe. Color<ulo .Vci. Soc., 11)08, 9, 79—80). — Tl,i. 

596 lb*, was found about 1906 at Currant Creek, twenty t»,, ^ „ 
couth woKt of Cripple CWk, It shows no Widmanatatu-n . 
a polished and etched surface. Analysis gave : 

Ke Ni. Co. Mil. Cr. Cu, 1’, CaO, ,< 

.^9'793 9-to9 0-564 0 064 0 048 traces : , 

I.. J s 

Chemical and Petrological Examination of the El Ka<i * 
Meteorite. Stanislas Meunieb {Compt. rend., 1911, 163, 7>5.-T,>;, 
— This meteorite, which fell recently near Alexandria, sln,s. , 
remarkably crystalline structure, and consists principally of fi.,uu-.r;.u 
of hypersthene (83-34%) united by a cement soluble in liydns-i. -t:; 
acid. The hyperslheue shows the uiacled structure, and coi.'aiM 
inclusions of ilmenitc. Analysis gave ; 

8iO» Al.p, Cat). MsO. K,0 and Na,0. MiiO. 'I' - 

47-40 U-«li 20-.SO 15-JO 14-61 0-06 0-86 96 C-j 

w. u. w 


The Gae of the Boriferous " SofBoni " of Larderr-ilo 
C. PoBLEZZA and G. Nobzi (/!«» H. Accad. Lined, 1911, ^vj, 20, ;■ 
338 — 342). — A new analysis of the gas from this souice has rivu 
results very similar to those of Niisini, Anderlini, and 8alva.ic! 
(Abstr., 1898, ii, 527). The principal difTeronccs occur in the c;oci 
the rare gases, for which more accurate methods are now at-ailibi 
The gas has the followiug composition : 

00, 11,8. OH,. n,. 0, N, A. Ilf. T.;»: 

92-2000 2-0000 1-7S00 2-1600 O-ISOO 1-3.600 0-0245 0-0155 lOu 


The quantity of radium emanation in the gas 
4-813 X 10‘" c.mm. 


amouiiU t 

K. \’ 



PHTSIObOOICAI. CHniSTHT. 


ii. HOT 


Phjtiologieftl Ohemiitrj. 


The Nitroo* Oxide Method of Betimatlug the Quantity of 
, J *in the Body. I. Markoff. Kham Mi i.lkk, .tiia Nathan 
BiiitHal; KUmatol. Kurorl Jli,gim«. lull, 4, Noe. 14, 
K, (•Tint, 16 pp.). — By allowing » iwriioi. nr aiiiujal to breathe a 
quantity of nitrous oxide and subMuniniitly examiniug a 
ol Wood, and estimating thu tensinn u( the gas in it, the 
^ Tulume of the blood can be ralculuted. The difficulty of esU- 
uBg the gae <*“ ^ largely overcome by the u»e of the gas 
*ifr(rroBieter. The influence of bath treatment., rlimale, work, eto., 

* I be blood Toluma is to be investigated by this metluKl. 

* W. 1>. H. 

jtctioa of Bxtraate of Invertebrate Tissuea on Blood- 

orMBUre. Jkak Gautrilkt (Hull. st(U. biul. <!' Areiu-Jiuu, 1910, 13, 

Xhe hepato-pancroiis of the crab, and <d J/niii, contains one 

< moM substances slightly soluble in alcohol «hli h lower the blood- 
MrMUJs of the dog when intravenously in]ectod. ;\i|imoiik or alcoholic 
Is'jactAof the genital glands are inactive. Among molhisia, extracts 
J the genital glanils and of the liver in .nV/.iu, lictiijiim, and A/Jijina 
jiver only) depreee blood pressure and diniinish rrrdiac action Tho 
«ae U true for echinoderin*. In cast's tthcre depic.ssion of blood- 
.^wrtire occurs, previous aduiinistration of atropine iloes not influence 
result. • i*' li' 

The Sise, and the Growth of the Blood in Tame Rata. 
1; A, t'uiBouK {(^uart. J. exji. yViysiW., lull, 4, -07 — ‘JHO), — Tho 
iviTAge oxygen capacity i>er kilo, of rats weighing from 50 to 150 
fraffi* each is 10 c.c., and the blood volume 03 c.r. The nverago 
iFimiglobin percentage is S6, and tho numla'r of red corpuscles 9 
per cubic millimetre. A fall in ba-moglobir, oxygen cajiacity, 
imI hlood volume occnie tom|iorarily during the suckling period, and 
I Isli III blood volume takes place in later life ns tbc rate of growth 
JittiMshes. The oxygen lapocity is less variable than the other 
factors mentioned. The volume of the bluoil is los-v viiriablo than the 
•«gbl i f kidneys, liver, and spleen coiisideird ns perrenlsgcs of the 
b>iy weight. 

The volume of the blood in rats may be calculated by the formula 
ally lU'l, and tho total oxygeo capacity by the formula u 0'95/b, 
wbtri' o is the body-weight. W. D. II. 

The Influence of Under feeding on the Blood. Arthur E. 
borcoTT and R. A. CnisoLii {J. J’ath. Had., lUll. 16, 263 — 268). — 
I bder-feeding with a diet deficient in protein dues not necessarily 
cauAe any wasting of the blood in rats, it is suggested that this 
result throws some lieht on the duration of file of the red corpuscles. 

® W. D. H. 

74-2 
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The Infloence oo ths Blood of the Bat of the 
of a Traoaplmted Sarcoma. B. A. Cbuoui {j. 

1911, 10, 153 — 1S6J, — TraiupkoUd uucomeU io ist« ikuili , 

A diutoDtion in oxygen cepecity end in hanioglobm |•erc«t 1 > 
is {lanllel to the decraoM in red corpuiclea. The volucae u! 
uincreued. The eiiKmie U uruelly eccompenied bywi,.;:, .. ', y- 
tieenee. The blood biMologically sbowe *ign» of regeneraUoL.'rJ ^ 
roectumiem of the blood de8truction ie unknown. In sm-iU .**' 
occAnionelly the oxygen cepaoity and the blood volume incrfeL... 
the neede of the tumour. W. i, 

The Fat-eplittmg Properties of the Blood and Serum tjt 
Dog under Different Conditions. Emil Abdehhali,).v j,,.; 

Koxa {^ZtiUch. phynoi. Chmn , 1911, 75, 30 — 37). — The iuttui i,; . ' 

foreign blood into the circuluiion rautee the fat.«pliltiDg 

dog's blood, and esjiecially of the serum. W | , jj 

The Individttsl Differences of the Red Blood corpiLw i«, r,. 
Heemolysie. STKeiiAW Hl’szkt.\k {liiothtm. ZeiUch., i.iji 
394 — 390). — The author denies the rurreetness of tin- 
of Dienes (this vol.,ii, 74fl), that the coi'piiM-ies show iiidiviil.,Al ; -i,, 
ences on hamolysis, on the ground that Dienes has a.^,•<null^l 
dried matter of the blood. (orpuscles contains 50% liKinogluliiii, 
Abderhalden has shown that they contain 77%. If Dicin'^' ic <, 
calculated on the latter assumption, his conclusions cinr...' 
substantiated. S. 1; s 

The Action of Selenium Salts on Bed Blood corpua i.,. 
Ceiabixs 0. Jo.sEs (/lio.-C'Asw. J., 1911, 6, lOG — lO'Ji, s : 
selenite does not produce hiemolysis ouDide the body, but ilw» -i i;;,, 
hypodermic injection. The cau.^e of this is ob.scnre. .Soilium •ri,;.: , 
is reduced to selenium in the portal circulation, chiefly In 
and liver. Only a proportion of the red eorpu.scles are 
suggesting that these fioni the portal system were mixed in ihe c. i. , 
circulation with tlurso which are unaffected. Glycogen nr i • 
disappear in a remarkable manner after the injection, but « 
this is a factor in hmmolysis is very (jue.stionable. W. 1' II 

The Bate of Regeneration of Hsemoglobin after Hituio.-r 
hskge. Arthur E. Boycott {J. Path. Bad., 1911. 16, ■-'7.' - 

Rats regenerate hsemoglobin after hiemorrhage more 4\iickly lim. 
rabbits, roughly in the proportion of three or four to one. V «; 
rats and rabbits regenerate more quickly than adults. \\, I', li 

The Enzymes of Leucocytes. M. Tschernoiiuzki 
pAysiof. CA«m., 1911, 76, 216— 231 ).— The polynuclear leiicu.yt,. ' 
the dog carry the following enzymes : protease, amyhisc, di.i-’a*. 
catalase, nuclease, nnd peroxydase, but not lipase. I' H 

Blotoxin. Francesco Marino-Zuco, R. Onobato, andU (lin.rsi' 
(Gaizdta, 191 1 , 41, ii, 358—367. Compare Abstr., 1910, ii, 233, ■•'nj t: • 
vol., i, lU49i. — When Its excretion by way of the kidneys is inUrrfsrr; 
with, biotoxin accumulates in the blood, but its quantity does not inertsa 
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*0 ^ ^ ^ toxin muDl be slimiuatod in lome 

of the renei ioael^on ««« effected in doge in 
^1' . ^ 1 ) by extirpation of the kidneys ; (S) iiy cutting Uie 

■ (3) by produdog no artificiel nephritis. R. V. S. 


The Aoidlty of the Qnstric Juice of Scyllium StotUro. 
e^^in) u. A. *xs HxRmWDXX end WiLiixi.u K. Rinokk (ZfiUek. 

1911, 76, 290 — 307).— Frauleiu van Herwerden in her 
^**!aner showed that the Sjoqvist n>eiln>d was iuappticehle to the 
gastric juice of the dog li-li ; the aciility is quite 
^ uJeraole, and she believ^ it might possibly b,< due to organic acid. 

,nts devised for testing this question with iiiliHcial juice, 
^JbiuuJ trustworthy. Applying it to tho dog-lish juice, the conclu- 
**” is DOW reschesi that the major part of the at-idity is due to 
j^joehloric add ; this was confirmed by actual aiiiilyses. 


Digeetion of Casein. Louis Cai'oukr (('ompt. rein/.. 1911, 163, 
c93. Compiro Abstr.. 1909. ii. 219, 2atil. Tlie ex|H>riineaU 
jai dogs described in the earlier eoiiiiminicatioiis liave been refieateil 
eo a Obit'S ^ *'“* necessity of an o)niralinii, a fistula 

jud been' established at the ai>ening of the jejoimm. The curdling 
d mdt iu the stomach is not necessary to digestion, since a considorablo 
'laKStol passes into the intestine without having coagulated. The 
ignfar clots are hroketi up into much smaller fragmenta by tho 
tBoretnenU of the stomach ; if the organ is incapable of offocling this, 
Jifwtion may be hindered, No pi'ptonisiaion occurs until the 
BiUk has passed the duodenum. W, 0. W. 

Studiea in Nutrition. I. The Utilisation of the Proteins 
of Wheat. LapavETTE B. Me.vdei, and Mokiiib S. I'i.ve (J. Biol. 
I'km.. 1911, 10, 303—325). — It has Ixsm held in tho jiast that 
vsgeubls proteins are not utilised a.s thorimgbly in the body as those 
uf snimsl origin. The indigestibilily of such prnleitns is largely due 
to unfavourable concomitant conditions, of winch the most important 
« admixture with cellulose. In the present experiments such condi- 
tions were elirainsted as far as |ioasiblc, and il. was found in men and 
dogs that glidin (a commercial product, which is mainly gliadin, and ifl 
fiec from starch), gluten (also comtiierciai), and the Iwu characteristic 
jTOteins of wheat, gliadin and gltilonin, are as thoroughly utilised as 
Ate the nitrogenous components of fresh moat. W. D. H. 

Studies in Nutrition. II. The Utiliwation of th© ProtelnB 
of Barley. Lapavettb B. Mesdel aud .Morhis S. Fine (/. Bi(A. 
ckim., 1911, 10, 339— 343).— Under favourable conditions, barley 
proteiD, like that of the closely related ccroal, wheat, would be almost 
perfectly digested. W. 1). H. 

The Resorption of Gelatin from the Small Intestine. Felix 
Rum {Bioehtm. Zeitgeh., 1911, 30, 498).— The author recalls his own 
Kperiments (Abstr., 1901, ii, 667), in which the time of action was 
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fiv* sad B-half luian, vharau in Mumnii’a •zpanoMnU (tki, ^ . 
810) th« tune of action waa onl; ono boor. ' ^ ' 

PhyaioloKy of DigeotioD. IV. The Total Chloride of ■>. 
Animal Body on a Diet Rich in Chlorine. Rcboli- li ' 
(PJkIgtr'i Ardtiv, 1911, 143, 447-458. Compara At,. ', 
ii, 1082). — The percentage of obtorine in the body of the t„.r» , \ 
ia0'll2. On food poor in chlorine this fatla. The pre*.-i.: 
deala with the effect of a diet rich in chlorine, and eonaUts .,f ,[ 
nenta on two doge. In the firet, the feeding waa continue! iot ' 
weeka. The chlorine rose to O' 1 36%, but that of the *k;!i »i, ^ 
greater than that of the body ae a whole. In the eecood, t h., 
waa kept op for two luonthe. The percentage in the whole !„jy 
to 0'163%, and of the skin to 0'342'%, which confirms thi- 
previoneiy made concerning the skin ae a chlorine j.'‘ 

percentage in the blood was also high (0-308%). \V i, n * 

Physiology of Digeation. V. The Total Chlorine of sh.. 
Human Poetue. Ruixjlk Roskhann- {PJliigtrt ircAic, lun 
459 — 460). — That the fcctiie hae a high percentage of chiuriii.' .. ,, ~ 
firmed by the analysee recorded of a human ftetue 18 cviitimcu,. ; „ , 
it contained 0'252'% of chlorine. \V, h n ’ 

Chemistry of the Hen's Egg. Kenji Kojo (Zeiuch. . 
CKnn., 1911, 75, 1 — 12). — The following analytical figures aic .n, 



White. 

Yolk. 

Water 

87-71 

49/3 

Total *olidji 

12-29 

50-27 

A»h 

0'4 

144 

Orj(rtuic »oli»U 

11-89 

48-83 

T'ltal nitrogen 

1-75 

2-49 

Dextrose 

0-5S 

0-2- 


W. II, 11 

Biology of the Egg, a Ohemico-Anstomical Co-ordmatior. 
VlNCEWZO Diamare {Anat. Atmiger, 1911, 40, '205—207).^ iln- .vn 
of birds and reptiles contain dextrose, which is apparently forimd Irua 
the living material present. The bulk of the pajier is 
hgainet halkowski, who, it is complained, has misrepre.se Die I u-. 
author's views on the part played by sugar in development. 

W. 1). 11, 

The Catalase of Sea-Urchin Eggs Before and After Ferti 
llsation, with Especial Reference to the Relation of Catalase 
to Oxidation in General. Samuel Ambero and M. C. 

(/. Bud. Chetn., 1911, 10, 295 — 302). — The fertilisation of sea iirci.ic < 
eggs leads U) an increase of four to six times its cell oxidation, but tui- 
is not accompanied by an increase in its catalytic activity. 

Are the Oxidative Processes Independent Variables in 
Vital Processes? Jacques Lobb and Habixilph WAsmiis 
(BiocAtm. ZtiUch., 1911, 36, 346— 356).— The experiments wen 
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■ ^ tiM €fg* <rf tefc-turhin (iri<KM), md tha tompentara- 
of oad»*i<« ond r»M of d«T*lapmant ware dewnoined. 
itter w«« ertiinetod by determining tha time aU[>».iug between 
Tt* “ . tJ)a epermetoioa end the first bifuroetioii of tlia 

'ftie t«aipei*to' 0 '<^oefficienU for tKifh procatitee lietwaen 
«<<*■. -QOwew found to be neerly identical ( »• »l>out 2). The temper*- 
*^ffi£i*ut for the development rate incrtMisatl with decimeing 
'***''^iiire, where** that of tha oxidation process remained nearly 
‘‘•P' ^ fhe amount of sodium cyanide necessary to just inhibit 
f^>mant did not dem^ the oxidatira prisafsa hy quite one- 
total. This fact i« in harmony with the discovery Utat 
oxidative processes U increased hy alamt one-quarter by 
t** jlyjj Prom these fact-s it can lie nndcrslesMl why the tem- 
"taro-ooefficients of oxidation and developiiicnt raU< are no longer 
1^ 1 lower temperatures. At U>m|s>r.itniiw alsue 32'’, at 

bifurcation is impossible, the oxidative pnsc'-cs nl-o rapidly 
L q'be results, without coiifiriiiine ihc liyp e. Iiesis Ihst the 
proo***®®* indejioudeut variables in the development of 
^ fte, 'I® contradict it. S. U- S. 

Chemical and Physiological Examination of iho Liver of 
Oieu A. Da.siKL Ubinet ami 0. Uoli.xxh ((’ei/ipi. ms/., 1911, 

'53. '*00 -902). The bile of oxen gave the fellewing analytical 

’ „|u[ stated to bo more complete than any liiihcito piihlishoil. 
Tbe weight* are in grama per kilogr.ou of fresh ininerisl. The 
nniontof bile from one animal varied, from 3;i5.to lidu c.c. It hiul 
i.oe4_I-027, and gave an extract, drieil in a vacuum, of 
3 -<(0 5 • dried at 100'’, 88-5— 92 f) ; at I In so to .s'J fiO. Ash, 
o> 5-14 30; chlorides (as NaCI), 2 dS— 2 i;S; I’d t, l-.ll — 1'58; 

O OI6-0-018. Nitrogen, 2-3— 2 S ; fat, 27 80 -28 80 ; bile salts 
atidium glycocholato and taurocliolate), 15 30-1.V8U; mirlwprotom, 

1 15— 2 25 ; lipoids, 1 100—2 130. The latter contaimsi rholosterol 
■1410 - 0 813, with lecithin and neutral soaps O 'j'JO — I 317. The 
Hrsrs of the same animals gave water, 089 7.'’i5’20 ; ash tree 
from carbon, 16-20-'20 49 ; glycogen, 28 .80 .-83 40 earbatnMe, 
a5l5_0-683; PjOj, 2'90— 3'48 ; chlori'ie.a (as .VaCl), 19. i -2-8f). The 
sgures represent parU per 1000 of fresh .sut.-lan.s., VV, *>. \V. 

The Relationship between Nuclear Material and Dovelop- 
ment. Ebnst Masinq Zeittch. j>hy»iol. Chtm., I'Jll. 75, 135 — UO). 
—The numbers given in counoiion with the liver of rnlihit ombryos 
ihov that nucleic acid is more abundant relalivc?ly in oarly than in 
Itter stages. 


Bio chemical Relations of Various Lipoid Substances in the 
Liver. Peidebick P. Wilson (Hio.-Chem. J., 1911,0, 100 105). 

The acetone-insoluble fraction of the ether extract of the liver yiolds 
the most suitable antigen in the Wtissermann reaction. Kxtracls 
made with cold and hot alcohol yield substances which diffor from 
eich other and from those in the ether e.xtract in physical and bio- 
chemiml properties, but these differences are apparently not 
dependent on the saponification or iodine values. W. 1). H. 
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Deatiddiaation. GuntmiD. Boatock (Bm-CJUh. 

48 — 68). — EmuUionj of li«r Aad iotootinAl ntaeon liberal^ ^ 
from iu|ttn£ine to A le«» oiteot ih»D from gijreine ud leucitii, r 

thAn from aUnine. Tbu confirm* Laiig't tutoment, bnt do ii.K, , 
tha dcamidiiting eozyme wm found on adding tvn antuefjti,- i,* ~ 
body tho nitrogen of glycine appears quantllatirely a« un-i " . 
urine within eight hours, whilst only 63% of aaparagiue mu ' 
appears in the same time, whereas in vitro, ammonia i, h; ' 
liborsted from asparagine than from glycine, .tliai i., • 

nitrogen attached to the carboxyl group is more readily liU ri'„. .7!^ 
the amide group in the a-poaition. \s j, jp' 

Tha Poaaible Vicarioua Balationehip between the P!tu/. 4 „ 
and Thyroid Glands. Sctiiebla-sd Siumo.x and AM.sts H v-V, 
(Quart. J. «r/J. I'hynol., 1911, 4, 257 — 272) — Complete im, . , 

the thyroid in lambs from seven to eight months old ami in a.!;, ■ . 
does not lead to the up|>eniance of iodine in the pituitiiM ii, 

BO long an interval as live ‘to six months. On the aseumiiUnn u..,; 
active euhstanco 66<Tetcd by the thyroid is the one wlinh .cnu :, 
iodine, no supixjrt is lent to the view, oi iginally advanced by Iv./.i* / , 
that there is a vi 'nrioiis relationship l>etweeii the t»o otiMi.,. j, 
tbyruidectouused animals the increase noted in the sire of the ( i 
body was not so great as has been reported by other obsiTver- 

W. h H, 

The Thyroid and Enzymatic Processes. A. J. Ji-sciiTscin ,, 
(ZtUich. phjtiol. {'Asm., 1911,76,141—168). — Removal of the tint ;l 
in dogs and rabbits lessens the amount of catalase in all the e;.', . 
investigated, itichidiug the blood ; the amount of nuclease I, 
lessened. Administrstion of thyroid extract increases the caUW ■ .- 
nuclease, the i not g enic phosphates of the blood, the antitryptir .n.-l 
hwmolytic power of the serum, and the appearance in the hio.! ..f 
materials which, together with the antigen from the thyroid, l-s t • > 
union with complement. W. i> II 

Proteolysis in the Thymus of the Calf. Nius .1, Kni.;\ 
(Ztiltch. jAysiol. C'/iem., 1911, 76, 197 — 206), — Protcolylie rhro.fss 
occur more readily in the autolysiiig thyimns if the reactiriu .v- l 
than if it is alkaline or neiiiral. This apparently Is not due. .ns in '.he 
spleen (Hedin), to the effect of acid in destroying an inhii.'. r. 
substance. The proteolytic enzyme was obtained by perfusiiii,- '.ht 
organ with 0'2% acetic acid ; it is feebly antagonised by o.x serum , 
the enzyme is prepared by a neutral (calcium carbonate) infusion, o 
such inhibition is notic^. Kaolin added in quantity sufficient to 
completely precipitate proteins leaves the enzyme prepared by either 
method largely in solution. W. i). II 

Patty Streaks in the Tunica Intima of Arteries. 

Klotz and M. F. MAN,MNa (J. Patli. Jiact., 1911, 16, 211 ~ 220 i h 
this degenerative condition, which may occur in quite young [scple 
the fat is deposited in the cells of the sub-endothelial layer, and tfc* 



rarsioLoaiuL chemistry. 


ii. 1113 


s,4iain iMsyl’* loosely attoehed ; tht> eWtir fiUroe also appear 
<•>1^ . ^rurm undergoing a fally change, and the jqpoceea may 
iirttdv* the middle coat of the aiiery. The fat stained aa 
I® jjgys ; it was all diseolTed out hy alcohol and ether ; soma- 

{jj globules are anisotropic, and are tlierefoi^ probably 
The eause of this change, which primarily sttaeks the internal 
t>robably direct irritation by toxins pr.^iiua-.l hy infection. 


W, D. H. 


Production in Teleoatoan Fishes. W. N. K. Wooo- 
^ (uat. d«*isy*r, f911, 40, 925— ‘-’f.’l. — The structure of the 
I’ljJder, and the very remarkahle ai rangcinenU for its blood 
gre described in full. In the |iiaH’C.',s of oxy o,,|i stn'rctiou into 
^''^l.Udder, tliere ia no luemolysis of cor|ins»los, but the gaa cumes 
*“* jfhiii is in solution in the plasma. 'I'ho me of a siaauid rete 
*^'”*1 Unf canillarUa on the course of the returning venous blood is at 

mirsmi' 

unknown. w.l). ll. 


Stability of the Photogenic Materinl of the Lumpyridio and 
Probable Chemical Nature. P. Ai.kv. McDtiiin.iT (X dmer. 
u S'ec 1911,33.1791 — 1797. Comj'aio Kaslle and McDurmolt, 
Vhsir 1910) ‘h 10x8 ; MePermott, thi.s vol , i, ll'.iG).— A further 
' j ■ of the photogenic' couniouiid of I'liutinus ya/ciifis ami other 
^la^nyrufoe h*» shown that it is more stable lowaids atmospheric 
• veen than is usually supposed, espivially when it ha.s htmii dried out 
Vwintactwith the air. There can lai little doubt that the luminous 
i^vity is the result of the oxidation of the pliologeuic comiiound, 
• bich^is protiably a lijioid (pliosplialide) eontaiiiing ati unsaturatod 
.liohatic radicle and an albuminon.s complev. 

A bibliography of the Bubjw^l is appended. b. U. 


Proteolytic Enzymes of Invertebrates, .1. Sr.i.i.ticii (Bull. alat. 
W d'Areaeium, 1910, 13, 67— ‘205). In tlui majonly of cases, the 
iaices are neutral or slightly acid ; the acidity is iiiBullicient for true 
(.eplic action, and in certain cases i.s duo to ammo acids. The liepato- 
lancnissof Helix and d/i/ysta has no pi.uoidyiic actum. Ihe digestive 
jiiiies of gcrustacea, cophalopoifs, and worms are cieplic, readily 
Idierating smiiio acids from proteins and proteoses. Ihe juices, of 
guteropod molluscs are inactive. Kre<(ucnily reiineliu action 
.sTOiv, which runs parallel with proUmlytic power. In many eases the 
brer appears to be an organ of absorption. W. I). 11. 

The Sorface-tonsion of Lymph. I. and II. tiiusEPPE Buolu 
[Biochem. 2eiUich., 1911,38, 411 420, -i-dl-ldtl.-d) The bW of 

snimals four tn five hours after iiigcstionof food, and of fasting anunals 
showed no marked differcnci s in cither the sp. gr. or surface- tension, 
On tlie other hand, the lymph, tlie surface tension of which was 
sITeclcii much by the ingestion of carlioliydrates, showeii a markM 
dimitiuiion after ingestiou of protcin.s arnl fal « (aH compar^ with tb6 
lymph of fasting animals). Th© sp. gr. also is lowered, whilst the per- 
cental of total solids increases. The fats cause a greater lowering ol 
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Rurface-MuioD thao (Nvtebia. Tha ainiStsanea of Umm 
hoar on tlie motbod <rf raaorfitioD of food-atoib ia 4kcu*»,r 
ainfaco-tooaioD of lymph fallt markadly in the first hour sf,’ J '* 
ingsatioD, and does not eommonos to rtso again even after ten ; 

(II) By the same method it waa found that alcohol }, 
abmbed both from the stomach and small inteatioa, ami 
general circulation through the lymph and blood oapiltariea. I. , ' 
introduced into the stomach affect the surface-tension neitii„ 
blood nor lymph. From the small intestine, on the other iu,' | . ^ 
are absorb^ and pass without change into the blood utr.u , 
lymph. Sodium soaps are absorbed in a similar way, wberea- >!, ‘ 
does not appear (ncept perhaps in very small quantities) to .' 
small intestine unchanged. The rate of abeorption of tht-ae v ' 
eubstancee waa also investigated, and it appears that alcohol i t t, ,, . * 
circulation most rapidly. s ij V ' 

PbyeioO'Chemioal Inveatigationa on Animal Liquids vi 
Chemical Reaction of Lymph. G. Quaoliaeiello {Atti I; .{ j 
Linen, 1911, [v], 20, ii, 273 — 279). — The author ha.s detiTiiiii,»,i 
reaction of dog’s lymph: (1) by measuring the E.U.F. of ;i 
formed of the lymph and OOLT-hydrochloric acid, the two 
being united with potassium chloride solution (compare Ihi. vo' a 
962) ; (2) by observing how much alkali must be added to the Ivaue 
to give an alkalinity corresponding with C„. = l x 10-*, or of ai iii t,, 
reach an acidity corresponding with - 2 x 10-*, The secot.l e,', 
mation is carried out with the aid of two mixtures of phosphate* ,ril 
phoepboric acid which have that degree of alkalinity anil aii.l 
respectively ; the same amount of indicator ia added to the 
solution as to the lymph, and acid or alkali is added to the UtUr ijt.i;| 
it acquires the same colour as the standard solution (compare Wslj*.;.<, 
Abstr., 1910, ii. 511, 995). The dissociation constant of lymph con 
sidered as a base is from 0-3 to 2 x 10-*'^, whilst the dia^oiiatioa 
constant when it is considered as an acid is 0'6 to 1-9 x 10-'*. 

K. V. S. 

PbjBico- chemical Investigations on Animal Liquids. Vlf 
Chemical Reaction of Bile. U. Quagliabiello {Atti jt . .I cif 
Lincei, 1911, [v], 20, ii, 302 — 305. Compare preceding abitrarti 
— The measurement of the concentrations of H’ and OH’ in the !«'.■ 
of various animals by the electric method shows that its reaction mtr 
be practically neutral or faintly alkaline or acid, the variations k'lt.c 
possibly due to the condition of the animal. Measured by the titrailon 
method already described, the neutralising power of the bilo app* ir« 
to be well marked, although less than that of lymph or blond serum . 
the variations are considerable. Of three cases quoted, one is ueatr.d. 
one alkaline, and one acid. R. V. ,s. 

The Behaviour of Sterile and Boiled Milk Towards Rennet 
and Acid. Alois Kbeidl and Emil Lknk {Biochem. Zdlicit., KOI, 
36 , 357 — 362). — Both boiled and eterile milk clot on treatment witsi 
rennet, if either the latter or the vessels in which the experiments are 
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(Htl w« BOt rtwilbed. Sunk milk (tdilily SO-i-aS) will 
^ if trMtad with «tont« r«mn#t in sterile vessels. Toiiehing 
Biinmte with e iion..«tenle 5n^er, or the &tl<lition of e few drops 
J adiBsry wilk. ii sttfficioot u> csose ii w clot. The l<tetio seid 
^ilus derelop* b«t in slightly iciJified milk (0-2~0'6 c.c. .V/10-«id 
,» Id c-o. "f The iddition of acid to the extent even of 3 o.c. 

g, 10 to of storilo milk in sterile vessels csnses no preeipiution, and 
j^s.i.ii!ion*l formation of acid at incubator temiieratm-e. S, B. S. 

Tie Influenoe of the CooUng of Milk on the So-oalled 
g,i»rdi!iger Benotion. Robekt iti-iiKi and II. Scmim (/liofMm. 
faJs-A , l'Jll.38i 376 — 388). — In fresh milk, with few bsctei ia, the 
wUsr'iinpt methylene-blue-formaldehy.le reselion is not mi iinalter- 

^l4e rvnstanti but depends on the temiteiattire at which the milk has 
preserved. The reaction time is lediicml hv nviling the milk 
^ u>' or lower. The same result is ol.taimsl uhetlirr iho milk lie 
oiolrd only to 10* or frosen. Ibe authors have stndietl t he cuiultltons 
asJcf which the change.s produced by cailioi; may be ma.ie rovorsible. 
ytei' assume that by the cooling of milk the fat is converted into two 
lepirshle phases, the first being a rliange from the li.joid to tho solid 
niodiuon, and the second being a change in the solid phaso. whereby 
rrivtallisation processes play the main part. S. 11, S, 

The Ammonia of the Drine and ita Relntionahip to Gastric 
Secretion. S. A. OAUMKLTorT ),h',r.iol. riwn , 1911, 76, 

5i 70 ),— The investigations on human beings deserilcd in this paper 
(Otifirm fjoeb's statement, that ammonia exeretion fsll.s after a meal. 
Thii indicates that ammonia production is regnlaUsl with the object of 
miintaining a constant concentration of hydrogen ions in the tisanes. 
When after a meal hydrochloric iteid is ahsorhed, it is neulmliseil by 
MDDonia \V, 1), H. 

Creatinine Excretion in Man Under the Influence of 
Muscular Tonus. Coksei.is A, Pekeliuhim; [XtHnrh. phynul. 
t’Asre , 1911, 76, 207 — 215*). — Iho prc.sent oh.servatioiiK on man 
n'Utinn tho resutte previously arrived at from ex|>crimenls on other 
rertebratea, that in muscular tonus the chemical rhango is ililTeront 
from that associeted with contraclion. in l!»e former case, creatine 
is formed as a product of nitrogenous inclaholi.wni, whoroas in 
routraction it is nou-nitrogenonK Huhstui«*es which are utdisixl. 

W. D, H. 

Protein Metabolism of the Pectus. The Distribution of 
Nitrogen in the Maternal Urine and in the Foetal FliMds 
Throughout Pregnancy. Dobotiiv K. Li.susav {Hio.-Clum, J,, 
1911,6, 79 — 99). — The urine of tho cow contains a hirgo amount of 
sllsntoin and of hippuric acid j bullock's urino contains much less 
hippuric acid and amino-acids, whilst allantoin is almost entirely 
absent. Throughout the first half pf pregnancy, the non-protein 
nitmpn increases in the foital'fluids, but the amount of nitrogen per unit 
of weight of the foetus decreases regularly. The fictel fluids contain urea, 

* 7*roc, K. Akad. Wctciuch. Atmitertiavi, 1911, 14, 310 — 314, 
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slUatoin, SMmouDiiuvadd*, a«atiiiin«, uid ertMiM tog«Uter x ' 
■maunU of polypeptidw, diaunioo-acidt, ud oonuin otlior i„>|. 
eompoonda (wbiuh ue abaent in adult nrioa) of ondeteruiiti^j JT''"* 
'Huoagbout pregDancjr (be main Variation in the fortat fl.jij, ^ 
in a decreaee in the pr^rtion of urea and a omreepondiiit; i, , 
aUantoin and aniino-acida. The eart; allantoic fluid, that i-, ih^ . ' 

(be early fietun, «ho»8 mi cominred with the urine of tin, ^,,1 , ' * 
urea content, a high profiortiou of allaiitoin and amino * 

undetermined nitrogen. The fmtal meUboliHm diffiir!i fti.i,. ‘ 
(be adult in the leM complete kataboliem of protein, aid ^ 
activity of nuclear metabolietn, a* indicated by the amount, ,f 
The materialu used in the research were obtained from sheep 
cows. WiVi)'' 

The Urine of Women Under Kormal Conditions <fi. 
Special Beference to the Preeence of Creatine. 1;. .\ Ks. 
(Quart. J. txp. I’kytnol , 191 1, 4, 293 — 30 <). — In wumeu itimOi,,. ' 
not an abnormal uriuury constituent; it is always pieisiiii im,. ' 
after menstruation, aud often in the inter menstru il jwri.d , 
present throughout pregnancy, and after parturition i.s t-n.j. rj, 
increased. After men.struation and during pregnancy, aniiii.jj.ij ^ j 
undetermined nitrogen increase, whilst urea diminishes in th,, < 1 ,.. \ 
The existence of acorrelation between creatinnria and the feina!.- 
cycle also occurs in the bitch. W. ii u 


The Maximum Production of Hippuric Acid in AmuuU 
with Consideration of the Origin of Glycine in the Anii!i,ii 
Body. A. I. KiNORa (J, Itiol. Chem., 1911, 10, 327— 3:isj.._(; 
and rabbits have the power of eliminating hippuric acid eoi.;,!!;.,. , 
more glycine than is preformed in the proteins they mouhuli.s, 
much as 38'4% of the total nitrogen of the goat is elimiiistei « 
glycine in hippuric acid. The ingestion of the benzoates inrrni-m >.hr 
nitrogen eliminated, but not tlio urea; the increase i.s giea'cr il..,!, 
is accounted for in hippuric acid. It is suggested that ihs l,,,. 
amount of glycine originates from the “extra destroyed ” protein, si, ! 
not from the protein which would have been metabolised if no !,er.7, ot'- 
had been given. The diet hus no influence on the amount of hippnrn 
acid eliminated. No synthetic production of glycine from glyislh, 
acid could be determined. A suckling calf, fifteen days old, which h.vl 
never received the glycine complex in its food, was in full possee.sinii , I 
the power to synthe.sise hippuric acid and eliminate it in laifc 
quantities. W. D. 11 


Are Starch Granules Excreted by the Kidneys? J. Vni,,i 
(Biochtm, Ztitsch., 1911, 36, 397 — 400) — The author fed a normal 
individual on rice starch contained in a gel made from gelatin, sad 
the urine voided during the twenty-four hours after the starch dir: 
was examined. The various precautions taken to avoid any accidonial 
contamination with starch granules are described in detail. Ii>' 
failed to find any trace of starch in the urine, a result which wa- no: 
in accordance with those of Rahol Hirsch and of Verzar (this vul , 
ii, 744). S. B. S. 
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pgocrMtio in Ootd-bkjoded Animitl» Tidckkio 

tlal. Sioi, 65. Raprint, 11 pp.), — in frog«, removal trf 
jaoflwui prodooea mlanw glycoauria, wliirh ia usually fauU within 
, f^oighl. Mere eaparation of the panere-ss from ihr iuteatina, 
It* Wood Tessel* are inuet, doe* not l,..sd to this result 
can also be rendered glycoauric hj- hypodermio injections of 
iexirete ; the pancreas is not thereby aluueil histologically. Kamoval 
both li^**" and pancreas does not pnaiuce glycosuria, bat the 
jBunsb do not usually survive this severe op»iratum long. 

u the dog-fish (Sicyllium cotWia). eitirpatiou of the (laocreaa 
fauces Eyperglycssmia, but no glyi-o-surin, I'lie tuiiioy of tliia 
^B,aul is not permeable to dexIroM*, and none paeses into the urine 
,„Hi when large amounts are introduced direi-tly into the circulation. 

W. D. IL 

Action of Barium and Calcium on the Heart. Bxtra 
Syutolio Ventricular Tachycardia Experimontolly Produced 
by Stimulation of the Accelerator Nervee J. IIutumeom 
ini (iaiaaicn Wi-itubbero (/^.lyrr’s .Irc/m-, lyll, 14:^, 4(i 1—542).— 
(,in« result of stimulation of the n<Tcler.%tor ueives of the heart 
jB the dog is that extra beats of the ventricles tire orruasionally 
lesn. After the injection of barium or calcium salts this always 
occurs, these ealta increasing the irritability of tlio neuro muscular 
fflechanism of the hesn. This occurs more rea.Iily on the left than 
on the right side. Htr<>ntivim and magnesium salts are iuattlive in 
this direction. VV. 1). 11. 

The Inorenae of Cardiac Activity Produced by Calcium. 
C. J. RomnEBOEB and Ueisru h WiNTv.iiiiEiei {I'jUUjtr’i drcAiv, Ibll, 
142, 523 — 530). — Injection of binall (ptantities of calcium chloride 
markedly increases the output of the cat’s lieait as measured by a 
rtromuhr, without increasing its rate ; the raU- may lie slightly 
lessened. W, 1). U. 

Action of Barium loue on the Heart. N. Wkbschimin 
txp. P<Uh. 11)11, 06, i'Jl 'dtfdt. —Barium ions, like 

substances of the digitalis grtnip, have a systobc and diastolic action 
on the frog's heart when applied endo- or exo cardially. 'I'here is, 
however, a quantitative difference due to the small piiwor the barium 
ion.« have in penetrating the outer surface of the heart ; the inner 
surface is more permeable. The cffcei is easily removed by washing 
out with pure Kingor's solution. \V. Id. U. 

Biology of the Metal Thorium. .\uNui.n Uo.saKi, (dre/t. Sci. 
/Ays. *Vot,, 1911, [iv], 32, 347 — 348). — Bolton has observed that if 
thorium is kept in sterilised water, b.-icteriu, which can bo developed 
by culture on gelatin, are formed on i In* surface of the metal. Thin 
result was not obtained with tiny of the ordinary inulals. The author 
has completed this observation aa follows: Thorium waa mixed with 
sterilised 8ea*sand in proportions varying from 0 to These 

tniitiires were then placed in sea-water in separate flasks, and into 
each there were put twelve to fifteen examples of a airaple vertebrate 
animal (the fish Lanctolalua), After five mouths all the fish were 
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d«id in tb« ftuk vitk do fchorinm, and thore was a 
of aJg». In the flask containing 50% thoriom all tho fish », 
and there were practicallyno aigw. In the inlermediiite lU-t. ' 
was a gradation lu the state of the contents. This seems to .T! 
metal t^rinm is capable of destroying oertsin injurious gerci. , 
endangeriog life. VV t, 

Biological Action of Thorium. Waajnn ton Boltov 
mdOroehern., IKli, 17, 816— «17).— Ordinary distilled w»ut j,,, 
closed sterilised ressels containing metallic thorium for <<.', .1 
contains micrtrorgaiiisms capable of growing on nutrient uikIu v 
signs of life are found after one year. Comparative experiicti.t. 
other metals showed no signs ol life at all. 

Amjihioxtit kept in well aerated sea-water containing ssan, i ,, 
mixtures of eand and thorium, died in five weeks with fami 4; 
with 10% of thorium, 10% of the fish were alive after three uu.i.i.t, 
with 26% of thorium, of the fleh survived this time, wtienn, «,.i, 
60>X. of thorium, 9fl% of the h»h were still alive after seven in ,! ;., 
Thorium oxide had a very much weaker effect. 

The effect on the growth of plants of mixing from ]ii i„ ii. , ; 
thorium with soil is ul.so studied. .Seeds germinate some (i»t, ij.,, 
and the young plniite die when half developed in the soil 
the metal. T K 


InveetigatioDs with Meeothorium on Animal Germ CelU 
an Bgperlmental Proof of the Idioplasmic Nature of the 
Nuclear Material. Uscak Hebtwio (SilsunyHbtr. K. .Uw/, liu, 
BtrUn, 1911, 39, 844— 873).— Previous work by the author hiv vim,, 
that exposure of the male and female germ cells to the inhueniruf 
radium emonalions does not kill tho cells, but when im|>regtiat:in 
occurs, development is slowed, and gives rise to imi>erfect and ili.vinth t 
larv«. This effect is more mat ked the longer the expvtire. lii.i.:! 
logical and other evidence is adduced to show that the euiaiuitn.:,. 
produce their effect bydnjuring tho nuclei. The theory that the imi:; 
is produced by tu.\ic products liberated by the cleavage of Icciiliiii 1. 
discussed, but not agreed with. The present research continues ai.J 
amplities those conclusions by further experiments on the geiuTatirc 
cells of frogs. The material used was mesothoriuui, tnu ra.!;.. 
activity in the specimens used being eight times greater than iha' of 
the radium bromide used in the previous exprimenls. Tho elTivt. 
ai'o much more -pronounced. Ex|)Osure to the rays from liftuen tu 
thirty seconds produces a marked effect, an effect the sensitivon*.— <■’ 
which is compared to that of light on a photographic pUu-. li.e 
experiments contirm the doctrine that the nucleus has an nliopla-n.ic 
nature, that is, contains tho hereditary elements ; objeclions 10 iti.- 
view are discussed at length. ** 


The Action of Cholesterol and its Derivatives with Lecithin 
as Syphiliuo Antigen and as Heemolysin with Cobra Venom. 
Cari. fl. JlaowNiNO and John Cbuiukshank (J. Path. Bad., 1911, 10. 
225— 246).— A full account of a research of which a prelimmin 
notice has already appeared (this voL, ii, 1014). H. H- 
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Propartiaa of Oertain Acid Oxidation Pro- 
t'xauuuJiD Fluhv (JrcA. ttf,. i'atJi. Plutrm., 
1^1 — 337). — Th« acid* wilh fi'rmuliB CpU^^Oj, 

*L C (compare Windaue, Abstr., Iy08, i, 2d4J are strongly 

»j»l »** pby«»b>g'«*^lly reiated to the pharii.rtcol(^>ioal group of 
*S*Ll« »c^ iapooina They are abaorbwl with difBcalty, 
local necroeie of tiaauea, paralysin of skeleUi and cardiac 
fiowing of the heart, and inteuae haimolyaia. In sucli proper- 
" al*o cloeely reaetnble certain suako venom*. a.i|>ocially viper- 
’ They may perhap* be intermediate products in the formation 
j biie acida from choleeterol, and formed in small amount may 
be important in the maintenance of umseulni tonus. 

W. D. H. 

: Physiological Action of lodo-fstty Acid Derivativea.] 
gait AnoHiHaLDSH and Paul Uikbcu [Zritach /Jii/titJ liHl, 

75 :ts_56). — See this vol., i, ‘J5t. 

Influence of Chemical Constitution on tho Toxicity of 
Vitnlee and Ami des. Alkxa.nhuk DtisoHiir ((Vwi;*l. rend., 1911, 
153, yyfl— 993. Compare thia vol., ii, Till). - Conijiarisoii of the 
use: power of a number of saturated nitriles and the corresponding 
ansaturated compound* toward* rabkit.s and giiineu pigs ha« shown 
that double or triple linking* iucreuse liiu loMciiy. A *imilar 
j^ralisaticD hold* good for amides, and lieuco it is tmnucessary to 
(iippise that the gr«*t toxicity of uusatuniied nitriles, such ns the 
rraDOAcetylene* previously studied, is due to lixatioii of water 
liiilowfd by liberation of hydrogen eyamde. i'lie ililTvrenco is le** 
Bisrked between saturated and unsaturated comiiuiiiids in the aromatic 
Mtisa than in the aliphatic. Generally siieaking, toxicity increase* 
with the molecular weight, but the aroiuiilic ceinptmiids are more 
lohoDous than aliphatic subsluiices of about the Mime molecular 
•eight. W. 0. W. 

The Action of Nucleic Acid on thti Fenutmtativo Proceeaes 
in the Animal Body. M. TstHtuNoKi/.Ki [Uwdu.vi. Xeilgch.^ lull, 
38, ;i63 — 375}. — Thti Rodium wdt ol youhl inn lour ucnl (Morck‘8 
j.rpjMU8tion) was adiuiuisleroU iu various way> (.‘‘ubcuLaneouHly, per o», 
•Ini ihtraveuoudly) to a uumber ot pujijues inmi iho tunue littor. Cue 
oilarr animal received no treatuieut, aiul was aa a control. The 
nucleate, even in large doses (1*5 grams to a kilo, ot body weight), exerted 
D‘) injurious effect. At the end of a given jiuriml, after rei>eated 
AiimitiistratiouB, the animals were killed, and the organs were removed 
from the body and dried at low temperaturos. The amounts of the 
vanouB ferments in the different organs were then estimated by the 
usiL'il mettiods, and the reeulte obtained in t)ie iKutod ammais com* 
piled witu those from the control uniuiul. The chief changes Were 
ubaerved in the brains, lungs, muscles, and thyiiuix. In the cjise of 
^he bnuQ, the amylase was found to be 40t) time.*- greater than the 
tionnal, the diaataae 4'4 times greater, and the protoa^e 10 times. 
In the lun^ the diastase was 250 times greater than normal, and 
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6‘4 timw grmUr in the moielM. The rmlte fw otli«r f 
•nd organs were not suffieieotly definite for geneiBluetioi, 


Pbannacologlcal Propertiee of Ad&line (a-Brcti;., 
butyrjricarbamide). Kudakdo Piufm (JreA. Farm. 

1911,12. Reprint to pp. Compare Impene, ifed. A7in. 

Ko. 47). — Adeline is a sedatire piroducing light, but ^ ' 

it exerts no cardUc action, and ite toxicity (for rabbits ,, T' 
mnall. Pancreatic extract dUgolres the xubetance somewh ,' i i ' 
The urine of animaU (rabbits, dog) to which the auliKtancti i. j. , ' 
administered conUios some of it nnaltered, but the urines' ., , 
an acid, which forms acicular crystals, m. p. 87 — hi) , si. ! . . . ’ 

bromine. Ionic bromine appears in the urine only in csm-, ~ 
poisoning. 1; I"'" 

Pharmacology of the Bronchial Musculature. Hi 

Jahubc'HKK and Lxo Pollak (drcA. exp. Faih. Fharm., Iji; 

205 — 220). — Intravenous injection of adrensline iiurta.-,.. 
respiratory excursions of tho lungs, especially when icu-iwi • 
asthma has been induced. The latter is duo to etaii,|i f 
brouehial muscles, and tliis is antagoiii.scd by adrennliot. ,, 

spasm produced by injection of peptone (but not that [>rodu,,j j 
^-iminasolylotbylamino [l /3aminoethylglyoxaline] or eigouaoii i. i 
inhibited by adrenaline. W. |i ij 

Physiological Action of /J-Aminoethylindole. I'Atiin ii r 
liAlDLAW (dto. C'A<in. /., 1911, 6, 141 — 150). — /j Aininoetliylu. i . „ 
formed from tryptophan by bacterial action. It e.rerts a tr.,:..! :; 
stimulant effect on tho central nervous system, and has abo „ 
stimulant action on plain muscle, es)>ecially of the iris, nU r i-, ,u,j 
arterioles. W, li H 

Pharmacology of Veronal. I. Symptoms and Doses, rat 
Roemeh (slrcA. exp . Falh. I'harm., 1911, 60, 241 — 260) — .\ 
account of the effects of veronal in frogs, raUbits, aud cals, vs| is:t >, 
prheti Used in fatal doses. The minimal fatal dose for the frog s ; .i 
for the rabbit 0'4 giam, ami for the cat 0'3 to graia |rt 
kilo, of body-weight. W. I). H 

Pharmacology of Veronal. II. Influence on Temperatuo- 
Breathing, and Circulation. Caul Jacow and Caul Rueueu i.l ■, 
exp. Path. Fhurm., 1911,66, 261 — 295). — Veronal lowers the Is.ii 
temperature, somewhat slows tho rate of breathing while increa u,' 
its depth, and lowers blood pressure by dilating peripheral re-scls 
The effect on the vessels appears to be mainly due to a local .utioa of 
tho drug. Larger doses are needed to affect the isolated frog's h. o.. 

W. V. H. 

Pharmacology of VeronaL III. Action of Veronal lo 
Eeference to its Specific Paralytic Action on the Vesss-^ 
Walls. Gael Jacobj {Arch. exp . Path. Fharm., 1911, 66, 296— o’- 
— -This is largely! a commentary on the preceding {pajicrs an ;*- 
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fnuB ti» thwApeoUo point of »i«w. Th« uso of tha drug it 
’^ indicAtad ia euiaa whtra dilaUUoo of tl>e vcusMla ahould ba 
for ioatonoa, in dUaoMa of Ute kidnoy anaoeuiej with venoua 
^^100. W. D. H. 


0hfliiji»try of Vegetable Physiology and Agriculture, 


Xiw Action of ^rtain Baotoria on Protoins. Kiuscu A. 

{J> f/jtyiarw, 1911, 11, 34! — d55). -tVhoH Kttlutions of 
.(!g albumiii, lerum-prolein, or alltHli albumin ar* iuocuUtrd 
Inth ih« or(!»niws A. colt, B. A'. <«ur, A. ;iru« 4 iM, 

f, Blaphj/loeocctti p. aurem, ami iUtwcotcut, ibo bacteria 

Jiaimsii in number when the »e«<lin(< is laruc, but multiply to aoma 
titcal aban tha aaadiog is small, riio latter ctfecl is probably duo to 
proiein nitrogenous sulistances, aud not t.« the fact lliat bacteria 
a>« ibe protein as food. If any proUdu is used, it must Im llio siiisllost 
iftcee The organisms examined (with the eicepvioii of II. prolfiu) do 
eel tueak down appreciable quantities of egg* ami serum protein, oeeii 
,t tbs presence of sutBcient uon proteiu nilrogouous too,l to ensure 
tigeroiia growth. \V. 1). If, 

The Decompoeingr Power of Water Bacteria. Wiuhblii Hi'st 
irti. //ygtsFis, 1911, 74, 237 — ’iHft). — The luiioiint of ammonia formed 
•btn I) 2 c.c. of a sample of water is added to lOd c.c. of 2 [leptone 
Kilutioo, and incubation alloweil to pnaecd at 37 ' for twonty four 
tours, may serro as a criterion of the purity of tbo sample employed. 
TU amount of decomposition does not taiar any direct relation to 
lbs absolute number of bacteria, since llioso imnuully )iro.senl in water 
air able to ammonify [leptone only to a slight eab'iit ; iliis also applies 
tt Aortcrium coli and to pathogenic orgamstus gencruliv. tlontainina* 
lieu of tbs water by surface drainage iutrmbices pliysiologieaily active 
sill Wteria, aud is reflected in a greatly iiicieasOTl iliaomjKising power 
of the sample in the majority of the cases iiivcsiigated. .Storage does 
isa affect the decomposing power of the water, so that ico isxiliug 
during transit of the sample is unnecessary. 11. U, H. 

The Action on Nitrates and Nitrites of Dysentery 
Organisms. W. J. Looif. (/ //ysrisrui, Ibl 1, 11, 361 -372. (kimpare 
.ib.tr. . 19 lU, ii, 988),— The urKHui.SlUfi trXiimiuiM] wera IciUeti (1) by 
ipmjterit-unjfi which tihould not hiva destroyed the reduuin^j en/iyme ; 
(-) Uy Hodiuin fluoride aud four other aiitiscfiticK, doiivatlveH of pheaol 
^litkmed below^ and (3) by acetone. lu each case there waH total 
^iruction of the reducing power. Filtrates of fluid culturt w have also 
utifti to reduce nitrates to nitriten. The reduction cannot* bherefor6| 
w due to a eolubie exbra-ceilular eiuyiuc. The high antiKepcic value 
« tctr>ch]oro>o-diphenot| tetrabromO'O-creuol, /J-chloro-ffi-creftol, aod 

VOL 0. ii 75 
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IwubrOBiodjbydroxTdipbeoTlearbiiioi i( «stoblitbed fut ... 
orgAaUnM. '' 'iMr 

Sugar Teats and Patbogenioity in the DiSerent^j- „ 
Streptococci. J. M. Burria and A. 0. Yam {J. Patl,. i i 
10, 247 — 256). — A fall account of a meareh of wliicb a 
notice baa already appeared {thia vol., ii, 1019). VV i, 7)''^ 

The Mechanism of Alcoholic Fermentation, a . , 

nirr (A»r., 1911, 44. 2932—2942 ; Bull. Soe. ekim., [ivj, 6 . .. , 

— A detailed deacripiion of the experimental evidence ci; « 
founded the theory of alcoholic fermentation already piiv. , 
1911, ii, 816). ,. , y 

Alcoholic Fermentation. IIabtwio FiuNzt.x and u. .s,,, , 
(Sir., 1911, 44, 2915— 2919). -The action of yeast on foru,!, c, .j\ ^ 
determined by growing pure culturea in sterile beer- wort c i, , 
O'Ol molar sodium formate, and estimating the formic niid j„. 
daily intervals. In most cases it was found that consider, lU., j 
ties of formic acid disappeared. In several eases, however, a f . 
of this substance occurred during the early stages of (be 
which was followed by a gradual decrease as time went on !• 
further found that when no formate was originally prc-i.v 
wort, formic acid was first formed and tbeu gradually frrm, u'.i-.i i :,„ 
formic acid cannot all he derived from the alcoholic feriucout , 
of amin(>.acids, since the quantity found was greatly in evcc:-., ..f 
corresponding with the aroyl alcohol and succinic acid prodned ;,i 
fermentations. 

The conclusion is drawn that it is formed as an interni((,l!.\tc | , .1 .r; 
in the alcoholic fermentation of the sugar of the wort, tlic ijn, 
found representing the balance between the amount formed and Cai 
fermented. 

Those experiments thus lend support to tho theory of alc- i, d, 
fermentation of Wold as elaborated by Schade, according to wi . n 
lactic acid is formed from the sugar, and is then converted into sir; 
aldehyde and formic acid, which react together to form curtion diiui 
and alcohol. W. J V 

The Formation of Plasma Protein by Yeasts and 
Moulds. Fbux Ehrlich {Bioc/tem. Zeittch., 1911, 36, 477— h'f - 
It has been shown by the author and his co-workers that when m-.,-!* 
etc., act on amino-acid.s, alcohols, snch as amyl alcohol, tyrosol, , (c . a* 
produced (according to the amino-acid used in the ex])erim!iit !. »r,i 
that the amount of destruction of the amino-acid is pro|sirtional ‘u 
amount of alcoholic fermentation. The conclusion is drawn from 
Jesuits, that the alcohols, such as amyl alcohol or tyrosol, which iri, 
derivecl from the amino-aoide are merely waste products, and form r. 
direct part in the protein synthesis of the yeast, which merely ums- tc.f 
ammonia set free. The latter substance acts on the degnidci r. 
products of tire dextrose only, to form the amino-acids which arc or. 
cerned in the synthesis of the plasma protein. Experiments wen 
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*® d«t«min« w)wth»r ysMt woul4 grow in th* 
of »>ig*T d^nwlatioo produeta only, with tyrosine as the 
nitwf«>- This eubetanM yieIJs as reaction product either 
p.)|jdroxyphen;l-Uetie acid, according to the mould u«ed in 
Bot^i Umm eubstanecs can he readily isolated, and 
^ Uo between the amounts isolated and the protein nitrogen 
the yeait growth was estimated. Tartaric, lactic, and formic 
**TiiS sodium salts), glycerol, methyl and olliyl alcohols were the 
'Sm.Utwn products of sugar employed. In the case of yeast the 
were negative, but Uiis was not so in the case of certain 
y^tsand moulds which were employ rd.nauiely, H'lV/ta anontofa, 
II*' ,*, 1 ,' and Oidtwat /octis- The former yieldeil tynutol, whcresa the 
* , 1 ,. yielded p-hydrosyphenyl-lactic acid. I'osilivo results tcere 
**" * i ^ith ethyl alcohol and glycerol, and, Ui a small extent, with 
_^vl alcohol, and the amount of nitrogen in the ciillnre was, in the 
of the irifiin anomala, more or less pro|>onioiml to the amount of 
iiftaoi recxtyered. In the case of the Oitlium hu lit positive results 
i,ie also obtained with sodium lactate. Preliminary exiwriinents 
ajrted out in a similar way with pyruvic acid also yicUUsI (lositiv* 
alls with If'Wu* anomala and a brewer's yeast, altliongli the latter 
„t,lv Jevelofied slowly in the artificial culture medium. S. H. S. 


The Aotibnctericidnl Action of the Bile Balts. B. Lylk 
asal.^s (J. Uyg%*nt, 1911, 11, 373—380). Sodium taurocbolalo and 
jIvcochoUte possess anti- bactericidal qualities • glycine, taurino, and 
fbuhc acid have not. This explains why tlio addition of bile salts to 
.-ulture media, such as serum, increases the growth of llio typhoid 
bacillus. The action depends on interference with the complement, 
and not on inhibition of the action of the amlioceplor. 'I'he action of 
bile may explain the survival of the bacilli in ly phoid carriors. 

\V. It. H. 


Increasing the Activity of Higher and Lower Plante by 
Small Amounts of Poisons. Edwin Hhol n Euku (C’enfr. Bukl. Par., 
I'lll, ii, 185 — 245 ). — Ether, carbon disulphide, potiissinm dichromate, 
and copjier sulphate promote the growth of lower organisms when 
luliiriently dilute solutions are employed. Thu organisms included 
.lu>to6ac(sr,dinitrifying,ammoDi8,aud putrefactive bacteria, and yeasts. 
Id presence of ether, the fixation of nitrogen by Aiotobacltr in 
mixed cultures is increased; with pure cultures, fixation of nitrogen 
u increased by ether and carbon disulphide, but not to the same 
extent as with mixed cultures. The growth of denitrifying organisms 
a rlightly increased by antiseptics. 

Application of ether to soil at first retards nitrification ; subse- 
quently nitrification is considerably increased. Experiments with 
plants showed that ether and carbon disulphide increase the growth. 

The conclusion is drawn that the beneficial effect of these substances 
is doe to their stimulating action on the plants and on soil organisms. 

N. H. J. M. 
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Action of Btiber and Carbon Dianlphida on 
Lowar Flanta. Axtiao Koch (Ctntr. Bald. Par., I'Jii” ’ 

ITS — 185). — The r«i>ulU of (Wt cxperimsnU in which r, J 
followed by nutterd, were grown in toil to which ether ^ 
end in the lenie eoil without ether, showed that the yv: : 
wheat and the nitrogen asetmilated were donbled under u.,. ,,,i 
of ether, whilst the second crop (mustard) was somewhai ^ * 
the check pots. ' ' 

(Small amounts of ether bare a retarding action on i tf, . 
followed by a slight increase. The conclusion is drawi, j Vf 
increased yields obtained after Uie application of ethvr 
disulphide cannot be due to iocreased uitrihcaiiou ur “ 

dinitrification, but to stimulation of the higher plants. 

The results of fermentation experiments showed that sDiiiil 
of ether increase the activity of yeast. Carbon disuiii.iif 
negative results (compare Uoemer, Kock't JaAretbar, 2, lO'^i 

N. II .1 M 

The Wandering of Betaine in Certain Veg^etative Proc.-a*.., 
in Plants. Vunixia ijra-VEK (Zeiltch. jAytiU. Chtn , 7j 
262 — 271). — The dry residue of young leaves contains iin.ri. 
and more total nitrogen than old leaves. In the ripeniiij' . f 
organs, betsiue diffuses simultaneously with other iiiirot;rn.>.i, .j,, 
stances. It is probably not a katabolic product, and trimriUl:,::;;,., 
is never fouod. 

Betaine is formed during germination of the seed, and it i, Ji!'. u;.. 
to say whether it originates from reserve materials or in a‘...iiiii,,'..i 
uitrogenouM substances. During sprouting the betaine cullri t- i.r u.. 
leaves, but it plays no part in the action of light un etiolisisl i,..,,,. 
nor in the assimilation of carbon. W. ii H 

Enxyicic Degradation of Arginine in Plants. AuxrMu 
Kiesbl (^rilrcA. pAyriof. C'Astn., 1911, 76, 169 — 196). — Arginin.. nai 
be decomposed by ferments into ornithine and carbamide, or nri.liN. 1 
give y-guaeidinobutyric acid, or with the loss of carbon liii.vi i.- w 
agniatine, Each of these prodmts m. 

conceivably undergo further decomposition. 

An attempt has been made to establish the manner of the deroiii|->.^- 
tiou of arginine in plants ; it is proved that the change, althuu);h r.: 
quantitative, consists for the great part in the couversion ir.w 
ornithine and urea. The formation of neither agmatine nor gusni.iire 
could be detected. The absence of guanidine is not due to soy 
possibility of its removal by secondary changes ; this point is 
being investigated in the case of agmatioe. Agmatine could not i* 
obtained on hydrolysis of wheat embryos or by tho autoly»i.‘ id 
yeast. 

The fact that ornithine has not yet been found in plants is not dm 
to its removal by further change, but probably to the inadis|iiit<' 
methods of isolation and identification when it i? present in an impun' 
condition. The formation of putrescine as a decomposition priduci of 
ornithine could not be detected. Plants contain a ferment (urcv«i 
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^ JtcaoipOMS nrUmid* m rapidly «* it U foratd, m that* 
oMi imiy b« fcuod in IImm* plunu which Uck thU •niyim. 
*M«i embryo* oonto«n a vary acUve urms«. ITmaaa ia vary 
ia >** Action, and duaa not act »ynth«ically. K, F. A. 

Formation of Anthooyanic Pigmante. Uem l Giaim (Compt. 
(all. 183. 886— 88i>).~A prelimmary i oi« rw.irdiug iha 
lailitiaa from autumnal taavaa of Amptlopsu k*tl«rarM of a pigmant 
..jTWaia""? in duatar* of purple naedle*. The aul.sUnre ia vary 
.^iubie in alcohol, sparingly so in water, ether, end Iteosone, and 
israis » (trecn compound with lead acaUte. (irc-u leaves of the aama 
yielded a lubeUnce cryeUlliniDg in brown tieiHlles, and forming 
I, vellow coinjjound with lead acetate. The red colour of the autumn 
i« probably due to the first menlione-l pigiiieut, which i* relatod 
lo the second in the manner suggested in an earlier ]s)|ier (Aiwtr., 
im ii, <26)- W. O, W. 

Manganoao in Diptalia purpurea, James Ui umans (flu/f. Soe. 
tiiM. lull. [i»], 9, b57 — '.Ifiyy — DitjiUdit iiniAiyiui and U. /u(«a aro 
iisligeuous to Switzerland, whilst 1), yiuryiurai can oiilv he grown in 
and does not reproduce itself. This seems to he due to the 
liCt tliat the two former do not reipiire manganese, whilst 'he third 
.pscKsi does. Digitalis leaves grown on soil derived from ferrugilimis 
^nt m Alsace gave 5 08% of ash, contsiniiig ll O’i mnngsnese and 
C^sob iron, whilst the grit itself contained i) 4:!"., manganese and 
ley;, iron. The presence of mangane.so in tlie ash serves to 
.iutmguish D. purpuna from 1). ambigua ami I). lulm. T. A. H. 

Green and Yellow Dyea of Ploridece. I, eon MAHriiLxwsKi 
(AiiecA. p^ytiol. Chem., 1911,76, iVl. fompare Kylin, this vol., ii, 
1034).— Kylin was unable to iaobile chlorophyllanic acid and kto- 
chlorophyllunic acid from his material ; these snbstancoN sre best 
iiletilified by conversion into phyllocyanin and pliylloxantliin. 

K. K, A. 

Hydnocarpus Fata. K. Lendrich, K. Koch, ami L Schware 
iZtilKk. .VoAr. Gmustm., 1911.22. 441— 45S. Compare Tower end 
Ilornall. Proc., 1904, 20, 137 ; Trans., 10(14, 86, .S3H, 801 ; Power and 
lisiToweliff, Trans., 1905, 87 , 884, 890). — Margarine made with a 
sO'Called "cardamom oil^* from India having cau.sed soveral cases of 
lilcess, the margarine and the " cardamom oil " have been examined 
cbetnicilly and physiologically with the view of identifying the botanical 
wurce of the oil and to ascertaining the cause of its toxicity. The 
ed IS probably derived from the seels of either Uydnocwpius IfiyAtiana 
w //. tmenalat and owes its physiological action to the presence of 
I'l'sulinoogric and hydnocarpic acids (compare i.itterscheid, Chtm, 
M . 1911, 35 , 9 ; Rcinsch, Chtm. Ztil., 1911, 36 , 77 ; Thoms and 
N'dlsr, ZtiUch. Xahr. Gmustm., 1911, 21. 220 : Pliicker, i6td., 1911, 
21,257). 

The "cardamom” oil had D 0-9549— 0'9560, m. p. 23-3 -23-8'’, 
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•0(1 oitaib«r 9*3— 20-5, ••panifiatiim naBbrn 202-6 — %:< • 
nambcr 92-4— 96-9, [«5f +64-67® ia 60% or +56-02® in ivr *" 
■oltttloo. Htfdnoearjna Wigitiama fat had acid number 12 o, 
tioo nombo- 203-9, iodine number 100-7, [«1J +55-6®. n, ,, ’ ** 
fat bad add number 44-0, (apooiSeation nnmbw 302 4, io<l); . , 

97-0, [e|? +55-9“. H. intbrioM fat had MponiBeation nuu. . ; ” 

iodine number 80-9, {aj +42-3®. H. antluimyuiea fit 
number 12-0, taponi6oation number 209-8, iodine nu!;. », .j ‘ 
[a]? +51-5°. Taraldogmot Kurtii fat bad eaponi&cation 
iodine number 89-1, [op +47-7® (compare Power and pm:, . / 

he. eit,). The “cardamom ” oil fumiehed chaulmoogric and hv i; . 
acida, identical with tboie ieolatod by Power, Gomall, and 1;,,-,, , a 
from the fats of Taraklogtnet Kunii and Hyinoearpw u 
(Trans., 1904, 86, 838 ; 1905, 87. 884), but, unlike the**, f.,;., , .T! 
no palmitic acid, in which respect it resembles the //. 
fat examined by Power and Barrowcliff (foe. eti., p. *.• p/ 
“cardamom" oil produced nausea and sicknees in dog*,,,, 
the chaulrnoogric, hydnocarpic and liquid fatty adds isolaicd !r ^ . 
The oxidised or brominated total fatty acids of the nil, 1 :oh,-.„ 
proved to be physiologically inactive. All the Uydnoearptit f j. 
the Taraldogenot JCurzii fats also produced sickness in du,;* 
toxic symptoms observed in all cases were vomiting and irri-i'i n 
the mucous membrane of the stomach, with in some 
convulsions of the whole body. This physiological action 'x 

be correlated with the presence of an ethylene linking in tlx, op'ni.:, 
active acids of this groupof fats, since the oxidised or broruiinUii 
are inactive. 

Ilydnccarpiu alpina fat had acid number 5-6, saponification inir;.-<r 
209-06, iodine number 84 5, [oJ'J +49-0°, and is probably ,|nit,- .in.::,,, 
to the other fats of this genus examined (compare Oriinme, j A'.r 
F»U. tt. //ars., 1911, 18, Part 7). T. .\ II 

Shea Butter. Alexandre HfeBXRT {Bull. Soe. chim., 1911, iv . r* 

959 — 963. Compare Southcombe, Abstr., 1909, ii, 601).— Slim 

(Fr. ksriti butter) yields 96% of total fatty acids, m. p. .',1 , , i, 
taining 33% of oleic acid and 67% of saturated acids onn.[.~.i 
of arachidic, stearic, and palmitic acids. There is no nm!i>r;i: 
difference in the yield or characters of the fats derived from 
or kiln-dried kernels (compare Bull. Imp. Inti., 1908, 6, 369). 


Bxperimental Chloroeia of Maize. PiEERa JIaek (' 
rtnd., 1911, 153, 902—905). — Maize grown in nutrient solutions ir« 
from iron or sulphur develops a very thin, almost trsnspirvo; 
parenchyma, and the leaves do not become green. Deprivation o! 
chlorine, magnesium, or silicon does not have this effect. That 
aud sulphur are assimilated and fixed by the cells is shown by the fa:, 
that leaves etiolated in iron- or sulphur-free solutions are turiied gr,»a 
by drops of ammonium sulphate or ferric nitrate respectively, I'l 
only in the immediate neighbourhood of the drops. W. 0. 'i . 
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The of the Foliage Leaf of the Snowdrop 

-ilLuhaa nivnito) »nd their Bearing on the First Sugar 
j^soeyntheBi*- Jobs Pauin {Bio. VUm. J., 1911, a, 1—47).— 
^ u»:«l esrbcAydr*t« in the leaf amount to 20— 3(Hjof the dry 
Stand) and maltoae are absent ; sucrose, dextrose, and 
are present. Tlie Tarialion.s described in the relMire 
el t*>e three eugara occur in reUtiuu to time of day and 
of the year, but the main fluctuation is in the sucrose, If the 
are largely depleted of their sugars by darkness, the hexoaea 
Ell! inciw^ by exposure to sunlight, the avigmentalion lieing 
Ja ost S^y i“ sucrose. The last nauie.! sugar is reganlod as the 
irst sogar to appear, the otbera l>eing deriivd from it liy inversion; 

lievulise is always in excess of tho ilcxirose, Inv.suso the latter is 
(jUT immediately utilised by the leaf. This view that the first sugar 
10 sri-e >n pbotasyntbesis is sucrose was iir>t arlvanccil by lirown 
ir.d Morris, hut raises a difliculty, which is discussed in full, if the 
(irrent formaldehyde theory is correct. \V, 1>. H, 

The Cyanogen Compounds of Tobncco Smoke. .Ii i.irs Tiitii 
.(’.ifin. > 1911,35, 1262. Conniaro ibis vol., ii, 1411). — In reply 

la private enquiries, the author states that having rocinisidcred the 
given for the estimation of cyanogen coiii|HHinds in tobacco 
iiilivke (.ilwtr., 1910, ii, 413) he conics Ui the following conclusions: 

■ 1 j I'be assumption that the conversion of cyanogen into forrocyanide 
t>T means of (lOtassium hydroxide amt ferrous sulphate is a complete 
one is quite correct. (2) In consequence, it is quite certain that 
lolus-io smoke contains more cyanogen conqsjnnds than hitherto 
.iipposcd. Is ns K. 

Edect of Chemical Reagents on the Respiration and 
Growth of Wheat Seedlings. II. S. IIkkh (Itinl. Xmtr., 1911, 
40, 716; from Hoi, Gaz., 19Ui, 49, HI ; Hot. /^ntr., 191 1, 204).'— 
Hioall auiounU of calcium and sodium phor|>h:it« increase, whilst 
rsitassiura salts diminish, respiration ; .sudiiiiii iiitiato generally increases 
rcs)aration, but its effect varies. 

liespiration is diminished by inorganic aciils, whilst thu effect of 
organic acids isvartable. Pyrogallol and taiinin acid increase respiration 
considerably. N. H. J. M. 

The Disease Causing Bitterness in Wines in Conneziou 
with the Acrylic Fermentation of Qlycsrol. K. Voisknbt 
iCoinpl. rend., 1911, 153,898 — 900, Compare Ahstr., 1909, ii, 738, 
iO'J). — The preaeuce of acraldehyde in wines which have developed 
bitterness has been demonstrated previously, and its formation 
attributed to the dehydration of glycend by a specific ferment. The 
biller taste of such wines appears to be duo to condensation jirodiiota 
of acraldehyde. These substances arc of a resinous character, and 
are product when a dilute solution of acraldehyde is warmed with 
potassium hydrogen tartrate ; the ferment producing the aldehyde is 
also capable of effecting resinification. These observations render 
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nni wcM wry WortawoB’t thtorf thAt biUtRtM* i« ^ 

Mtion of oxydaiiM on tMUiiii umI eolooring maUsm. ■' 

. U \v 

^«ct of Solnble Salts on tbe Adsorption of Phi«rt 
by Soils. H**tr»OK E. Pattm (J. PAj^W CA«r, , , 

639 — 658. Compare Abetr., 1908, ii, 126). — The rate of /' 
of phoepborie acid from eoperpboepbeted ttoile ie incr«t.„: . 
preeence of diMoleed nlte in the percolating water. l i. '.. ' 
examined were quartz dour ( 83 % «ilt, 17% clay), ' 

aandy loam, and "Elkton” clay. To each hilo. of noil w. i i * 
0'6I gram of calcium monophoephate, CaH,(P( >4ir tii. 
equivalent to 350 lb. per acre (depth not stated). 

In the case of quartz dour the amount of pbusphoric aciil .J;,... , 
out by diatilted water waa large at 6ret (93 parte per i 

rapidly diminiehed to a conetant low value of about 6 ;.„t, 
eubetituting 005% eodium nitrate eolution for the di»til!f,i 
without interrupting the continuity of the percolation, the 
tion of phOHphorio acid iuitucdiately rose to 44 |>arts per imlli, „ ,, i 
remained constant. The rates of percolation of diatillci « ,t,-, i 
aodinm nitrate solution were approximately equal. 

With the “Podutik” loam and “Elkton” clay such 
increases in the phosphoric acid concentration were no! jr..n.-r!i , 
observed, since the rate of percolation of the salt solution wa. alh 
invariably higher than that of distilled water. Potassinm cnrU i ,v 
solution produced a deflooculation of the loam, which Iwauie ci. 
and stopped the pas.sage of the liquid. 

The author draws the conclusion that higher conceutruiiMi* 
phosphate may be obtained when weak solutions of 
ordinarily u»ied ar roH amendments fpota^eium ebloride, 
nitrate and carbonate, and eodium nitrate) are passed through >J, 
foil than can be obtained by the uae of distilled water aloiic. T|s 
effect ifl mainly produced by the mutual interference nf 
adeorptioDS of added ealt and superphosphate by the soil partirh-v 

K. .f (' 

[Amount of Nitrogen as Ammonia and as Nitratt*rt in 
Bain-water Collected at Uitbuizermeedeo.] J. llunKi 
H. Welt {Venlag. landhouwkund. onderzoek. JiijkslajulhoHU'ftra^hM. 
1911, No, 10, 188 — 118). — Nitrogen in the forms of amraoiiu ftii i 
nitrates was estimated in the rain-water collected at Uithuizerro(*e<]pEi, 
Groningen, from September, 1901, to August, 1910. The 
amounts of rain and of nitrogen in the two forms were as follo^i^ ; 

Nitro^pii {>er million Nititigcn per acre (Pj i 

aa aa aa 

nitrates. ammonia, nitrates. Td’»I. 

0-287 4-301 1-407 S 70S 

N. H. J M. 


KAinfflll, ns 

inches. ammonia. 
26-20 0-724 
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sioJium Phosphate Standards of Acidity Knui Kn K » 
1911. 6, ia-2_126)-Th» H- io„ conccn^^. 
tpjs» hy nuxiEg nodium hydroxide «nd pl>,«,,l,oric arid in 

rujisK l-roport""* aw roprtsentod graphically. reniilu 

X,*» xli.'aAv been publiehed (compare Traw , lilU. 00, 1224 ) xha 
,«»1 of ei fr» in determining tha concent rat ion.i of the reelinu, and 
^ It,aiience of carbon riioiida have been measured The repro- 
iunluhty of the monohydrogen phosphate (Na^tll'O,) standard from 
.rr.tailiiie «alt »»» found to be accurate, provide.! the salt is* 
^.^.tallised under definite conditions. g 


Rapid Electroan^yaia with Stirring by Bubbling a Claa 
Tbrotigh the Solution. Fhasz Fiscukk, ('aui. Tiiixi.it, and Esil 
sm-Hra {XtiUch. flektroclum., 1911. n, 905 UOu). -Instead of 
^Uf a Biechsiiicat stirrer, the same oltjecl is adviiiiiageouslv effected 
M luil.bling hydrogen through the electrolyte. The eleotrilyiic cell 
rousts esretitially of a wide cylindrical glass tuU, in which the 
«i4.ds is supported at some disUncefrom the bottom. The hydrogen 
p introduced tiy means of a long glass tnlie en.ling in a bull) 
(vovidct with a number of small holes ; the tulm is so placed that the 
tsilb IS near the bottom of the cell. The cell is loosely closed by 
S.SS 0 * of a funnel placed in the neck. As the electrolysis is 
cnTrnirtitly earned out at 60». the vapour from the solution 
wadenses on the inner wall of the cell, and washes down any 
»:«tralyte which may be carried up on the walls hy the stream of 
gs», U IS shown that the method gives accurate resulls, (1. S. 


Rapid Electroanalyaia under Eeduced Preaaure Ksan* 

IVhe^ Carl Thikle, and Eain Stecukh (.Grilse/,. KhkWocUvi., 1911 , 
17, m -yo». Compare preceding abstract),— The stirriog of the 
rartro yte may also be effected by carrying out llie experiment under 
^oeed pressure, the volume of the gas given off during the electro- 
lysL. twing thereby greatly increase.1. The a|i,,aratus, which » 

'Ss-. ribed and tigunri, is similar to that discussed in tlio former paper, 
eirapt that the cell is closed by a tublajr cork through which the 
wnnnioDs pass, as well as a glass tube connected to an ordinary 
biisr pump. G. 8 ^ 

Volumetric Analyeia. Ill, Precipitation 

ts^in v« W Potential. Pall Outoit and OoTl- 

ktl 578-6(17. Compare 

nrl r’ “j ^42).--The coutAct potential of a metallic eUctrodft 
f Hndden change at the moment tli© laat traces of the most 
^ ponttivo metal in the solution are removetl by precipitation. In 
i-trv phenomenon available in volumetric analysw, it 

U current is passed through the solution, using platinum 
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•leetrodw, and tha potantial betwMD Uia rapidly rou>. ; 
and an auxiliary cjloael aiaetrada ii cootutdoatly Dot«<i ’ 7 ^ 
introdnciioD of tlio precipitant from a burette. 

Wben the burette readioga are plotted againit the vd!; .. .. 
point of the titration oorreipon^ with a doable " t 

curre. Tbi* inflexion point, oven if well marked, may .li '.. •. 1 | ^ 
theoretical end point by ai much a< 10^ ~ ' 

Foreign enbehtncee in gome caeee, not only affect the ub- : 
of the voltagee obtained, but may aleo diapl^ the inflexi : . , ' T* 

the polarisation current U long continued, or of too high » ■ . ... 
amount of metal ie apparently electro-depoeited out of ally. 
to the electro-chemical equivalent. The errors are tuch a. » j ^ 
through the abeorption of the solution by the precipiiair. 

' Precipitates arranged in order of inereaaing absorb;,!.; . , ^ 
silver bromide, copper sulphide, line sulphide, silv. r 1 . 
silver iodide, silver ferrocyanide, copper ferrocyanide. 1 . 
pitation of the last-mentioned substance is the most 
experimental conditions. 

In each case the most favourablo concentrations of •. 1 r , 
precipitant, and the minimum current density with whi ^ 7 
inflexion point is obtainable, must be predetermined, anil ti.. , 
must be carried out as quickly a.s possible. j: j ,■ 

Phyeicoobetnieal Volumetric AaalysiB. V. Esthiist;;- 
and Separation of the Halogens. Paul Dltoit an.) c .t;,, ,, 
VOS Weisss (J. Chim. pht/s., 1911,9, 630 — 640. CompsrM it- 
Ahstr., 189.3, ii, 387). — The use of the electrometric niethoti ii,.., , ! , 
an indicator in the estimation of halogens has the sdraiit 
very dilute solutions can be titrated accurately. Using silvi r i;: x , 
as precipitant, 15 rag. of chloride can be estimated in a litre, m.i 
bromide and iodide yet smaller quantities. 

The alteration of potential on removing silver iodide is gn.siir ■! •; 
occurs with the more soluble bromide or chloride. loiiid'? tiis. 
estimated in presence of an enormous excess of chloride er I riu.;.:- 
provided that the solution is vigorously stirred to prevent prnin' 
precipitation of chloride or bromide. Chloride cannot be ili.'lingi;i.: i 
from bromide, as there is no marked potential change at the -ri : 
the precipitation of the bromide. 

The method has been applied to the estimation of trace- <1 di' n;* 
in potassium chlorate, and the estimation of iodine in iirine I:. 
latter case very small quantities of iodide cannot be detwted, !-■ 'r 
masked by tha colloidal substances present. H I 1 ' 

Use of Carbon Disulphide for the Direct Estimation of ; F o - 
Sulphur in Minerals. Nathan Lkvv-W. (Bull. Aatoc. ’•him. .'i.t 
1911, 29, [iv], 218 — 220). — The author uses carlion di-iii| i'it 
for the assay of sulphur deposits containing mineral matter l-u i 
The difficulty is, however, to evaporate the solvent completely »i'! ■ : 
violent spirting towards the end of the operation ; sponWM> • 
evaporation is very tedious, and has other drawbacks. 'I'hc aiitb r 
now operates as follows ; Tbe carbon disulphide containing the -ulpc .r 
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^ gna. of ih^ple U filUwd into . k>n« tuln, oonUining n 

m 4a iacnaad pcMtioa, m a waur baib. ux) thA t^rhna 

through a 

^j,Mr talm. whieh dip. into * voaol containing mt«r, 
,»^re tb« c^bon tolphido u recovered. A small bulb with which 
ihi r-1^^ fttfowhed proronU regurgitation. 

B,.u!phur i. no* tran.forred to » weiglmd filu-r, wl.ich u lh«i 
'Irw^. “d re-waigh*d. 

Tsc VoltMOtrio BotimnUon of Sulphur in Iron and Stool 
f hLLtoT (y. /ran .sttel ltu( . lim 33 4 1 ‘'-_4 i(U _ u._ J 

of iron and steel do not ..volro the mk’oIo I.f t,;,./, 
„«..rea.e«^w.th conrentrate.! l.ydr.H-bloric n.id ,f,or »«n«Ung n 
letter r«ulU are obta.msi by the (olbnvu.g urn, l.o.i. whi^ 
all varmtiea of iron and ate..|, e.rept those rentaini^ 
niaimim, fire grama of the drillings mixed will, 0 2.-> ..ram 
4,y, iM«dere.I potaaaium ferrocyanide, wrapped m a 1 1 r,u. biter naoer 
.( » grey iron or in two such papers ,f a wbue iroo „r Me..rand 
.rr..aUsl tor twenty minutoa at 7:.il -S50 in a por.a.l,.in crucible 
Ibe m«b encloaed in the charred pa,K.r, is broken ami inirednced 
-Mo the evolution fla«k, coveiOtt wuh 50 oo n( l,vJr.u.u^^: j 

!i I I;-, and h^ted. The atamrbing s..lution is ramie by disaolvtng 
■." grsma of c^mmm cblonde ,n water with a few dro,,; of hydrm 
hler.e acid, adding amraoma uniil t|,„ precipiute completely diaaolvea 
.aJ acidifying with acetic acid, then adding a fnrlber 2» cl. of acetTo 
a.id, and making u,, to 2 litres. Sixty c.c. of this solution are used 
U each estimatiou When no more ga, is evolvml, ,ui excew of 
i^me solu ion la added to the absorbing vessel, followe,! by hydro- 
chlenc aad unit the cadmium sulphide is dissolved. The iodine ie 
Uwti lUTAU-d with sodium tluoMilpUuU*. C J1 D 

flection of Nitrogen in Organic Subetancee. A. llatanK* 

and .M Ku-so .2r«u., 1911,36, 11KU).-Tbe substanco to be 

'.aW 1, mixed with poUssinm hydroxide ami placed in a tost-tuto 
To the -noiith of the tube m altachml a l••re.s„^i„s (ilter tiibc, the bulb 
of which IS biled with glass beads, placed over a ji.id of glass wool A 

l-uok in the upper 

^rt ef the Wter-tube, and the whole isooiinccU.d with a vacuum pu^ 
The tost-iube 18 then heated slowly ««til Iho potassium hydroxide toees' 
Any |«UMinm hydroxide sprayed up is retained by tlio beads; therefore 
If the evolved vapours turn the papmr blue, ummoniu must be p ”*0^ 

h. DK K. 

'’y Dilute Sodium 

^ (/. ymer. f/Aem. .S'oc” 

methoti for HtccU muilitication of Folia's 

in which a ‘’’®““®»tioii of .ammonia in vnino (this vol., ii, 68), 
tTcveni the e*^88 of sodium chloride is employed in order to 
“‘J* of toe‘^*2r'Td i“^ carbamide and uric acid, a study has been 
the action of dilute sodium hydroxide on solutions of uric 
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iimauan dir <mBaoAi Mnss. 

•eid. Tb* miiHf $bow that • bntMeafauit, qiuntiiv r.‘ 

it {iTodiicad, bat tfaat tba pntaut of todiam ehioride 

•ffoet. It i* poMible that other aitrogenoa* emutitueiiu uf . ' ' ' ^ 

be proteeted by lodiam cbtoride, but tb« dm of *ucb 

>1 raeomiaeiided by Steel (toe. at.) doe* wA leem to be ju>u!,.,r 

K I, 

Betimatioii of Nitric Acid in Milk by means of Dip;. 
amine^ulphaiic Acid. J. Tiluia.%* sod A. SpuTtiitiu . , 

Jfakr. 1911, 120, 401— 404).-ln MtimatiDg 

(nitrate*) in milk by the procen* rieacribed previously i..,, . ' 
ii, 151), it U recommended that the milk be treeted m;,, ^ 

volume of a mixture consisting of equal parts of 5% niercuri.- c:,; , 
solution and 2';(, hydrochloric acid. After filtration, 1 c.c. os tl,.. ,,, „ 
is mixed with 4 c.c. of the diphenylamine-sulphuric acid 
the coloration proiluced compared with those obtained win, 
containing known quantities of nitric acid. As milk com .n., r..r.j,, 
substances which prevent the full development of the coloratiiiii i,,„ . 
the nitric acid present, tbCKo standard solutione should b,. prepoe.! 
placing quantities of 0*45, 0*b5, 1*2, 1*5, and 2*0 c.c. of a oni,-|* 
potassium nitrate solution in separate 100 c.c. flasks, addinp. J , <• 
saturated sodium chloride to each, and diluting to 100 c.c., ti,„, 
solutions will then contain quantities corresponding with I, *.', ,i * 
and 6 mg. of nitric acid (NjO,) respectively per litre of milk 

W. 1>. > 

The Accuracy of Nitrate Eetimatione. Shofried Si:vi)i:i »i,i 
L. WicHEHS (i?si<scA. anysw. t'Aem., 1911, 43, '204fi--*Jii54v— 
criticism of the various methods for the estimation of nitric iiiircyn, 
now in vogue, particularly in their application to soil analy.si..,. 

Keduction in alkaline solution by means of line and iron givu 
results if the amount of nitric nitrogen actually present ry. 
exceed 30 mg. Denseb's objection that ammonia is split off ffa 
nitrogenous organic matters present, and so affects the result, wi, 
found to be groundless. With great care, and making a check exfsui 
ment side by side, Scbloesing's process (measuring as nitric oiidsi 
gives good results in presence of organic matters (urea excepted), ftr 
results obtained by the “ nitron ” process are a little too low, luit ttu. 
method may be used even in the presence of urea and a^paragii.e 
TJIsch’s process (reduction with iron in acid solution) is, acconlmg to 
Denscb, liable to give exces-uive results in the presence of much organic 
matters ; the author’s confirm that statement. 

Denseb's indirect process cannot be recommended. L. nt K. 

Analysis of Nitrates. Antonio Quartaroli (GazsxUa, 1911, 41. 
ii, 63 — 69). — See this vol., ii, 1085. 

Elstimation of Phosphorus in Pig Iron and Cast Iron without 
Separation of Silicon. Kuoen R. E. AICcier [Vhtm. Ztil., 1911, 35 
120l — 1202). — Pour grams of the sample are placed in an Erlenraevti 
flask, and boiled with 60 c.c. of nitric acid (D 1’2). When all dismlved 
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^ Bfluid ‘**"Py 30 M.) U tiMuiferT«<i to 

«*»k Twent>-6v« c.t »ni thwi 

aj)d boiled in n beoker with 2 c.c. of poussium permuiipuutto 
^ ,«m> p<w litw) for two minutes, end, »fi«r cooling tho beekor for 
y* in e iinem of oold wetw, lh« excnea of Uio permengeneto, 

^^tbcr witk »ny mengenew peroiide formed, is decomposed by cer«- 
I^jjjitioo of sodium peroxide in smell poriious et the lime. 

y 5 ,sc!«sr solution is now egein bested to boiling, end then mixed with 
• 1 , 0*1 xolumo of molybdanum solution. A pure yellow precipitate is 
^ned, fit for direct weighing, after drying at 15U^. Oontriveooes 
( <coi’img and filtering are deaenbed and ligared in the original. 

L. DX K. 

Mechanical wing Analyaia as an Aid to Accuracy aud 
gpeed. CaeaLna H. Rid«dalk and N. ]). Kih.siule {J. Iron SUU 
fttfi , 1911, 83, 332 — 374). — The rapid luethuiU of estimating phoe> 
j'hcrm sod manganese in steel, iron, or slag have boon modined by 
^tsploying the oxidising and other reagents in tho form of compresaed 
,olid tebiets or ** analoids,” thus saving weighing and ensuring the 
amformity of the conditions of oxidation aud precipiiatioit C. 11. D, 

Bstimaiioii of Hypophosphites. Kuwi.n lUrr aud Kholi. 
(.tre*. /’Aorm., 1911, 349, 493 -497). l<u]>p and Kinclt have 
dMenbed (Abstr.. 1903, ii, 330) a process for tlio estimation of hypo- 
ph»(>hit«*, which depends on their oxidation to phosphites and 
ereoiually to phosphates by the action of iodine. The first step in 
this reaction is slow, and the whole estimation occupies about 
(wDty hours. 

Tbs authors now find that the oxidation may be accomplished 
much more speedily by using ibe standard bromine solution devised 
by Beckurts and Koppescliaar, which is formed by adding 
dilute sulphuric acid to a solution of potassium bromatu and bromide 
of known strength. The amount of bromine sulntion used roust be 
about twice that required to oxidise tho hy|iopliosphite to phosphate, 
and the reaction requires one hour for completion. The excess of 
bromine is determined by adding standard {lolassiuin italide solution, 
and titrating the liberated iodine with standard tbiosuipbato. 

T, A. H. 

Method for the Detection and Estimation of Areenio In 
Organic Compounds. (iiussri'K liuE.ssANi.s (/lull. Chim. Farm., 
1911, 60, 727 — 730). — The arsenic in sodium cacudylale, sodium 
melhylarsinate (arrhenal), sodium ys-aroiiiophvnylarsinate (atoxyl), and 
dihydraxydiaroinoarsenobenzene dihydrocliloride (salvarsau) can be 
eHiaialed by the author's method for arsenic in inorganic compounds, 
which depends on the insolubility of arsenic iodide in sulphuric acid or 
hydrochloric acid. In these cases, however, the substances must first 
be heated for about two hours with concentrated sulphuric add in 
order to remove the arsenic from organic combination. 

-An account is also given of the behaviour of " salvarsan ” towards a 
number of reagents. R. V. », 
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DeteotloD, S^MTStion, Md Batimstioa of 
▲atimony. GimarrB Bumaiim (Btli. CMm. Farm., : , ‘ 

691 — 694). — Tha metbod of actiniBtiDg ononie givoo by i: . ' . 
Bniceur (Abitr., 1904, ii, 291) gira* good rasulu ,, 
■olpbarie acid of 45° Baume, and aUo with iiuztnr«« of 
bjdroeblorie acids, proTidad that tbe amonnt of tha latt«r 
than ona-tbird of that of tbe former ; if this proportiuii .■ . '' 

loss ocean owing to partial tointion of tha arsaaic tri :vi 
hydrochloric acid, washing off tha pracipiuta with the . ^ 

canaing farther loss. Instead of 5 c.c. of 30% pots-- ! ‘ 

solation, only 2'5 c.c., oreren leas, should be used for the j r ^ 

Hence for estimating arsenic in hydrochloric acid, 1 
mixed with 3 parts of pure sulphuric acid of 45° lU „ 
sulphuric acid free from tin and lead, the precipitation is iff., 
out addition of hydrochloric acid, whilst with commeniai .. 
acid (45° Baumti) one-third of its volume of hydrochloric aii.i , ' ; 
if nitrous compounds are present, these must be decompo,.. i , i ... 
a sufficient quantity of urea crystals. For washing the 
mixture of 2 parts of sulphuric acid (40° Baumc) and I part oi i , ; 
chloric acid is employed. The above procedure gives re.sulu >n,i 
moch nearer to the truth than Blattiier and Grasseur's nu ii ..i. .. j 
are not vitiated if the sulphuric acid has a density a.s ,, 

50° Baumd. 

The estimation of antimony in sulphuric acid can he can iiil nc’ i 
similar manner, but the antimony iodide is soluVde in IimIi,, 
acid. The most suitable density of the sulphuric acid fur tin 
precipitation of antimony iodide is 50'-’ Baumc, and the p!,, 
ia freed from the iodine which separate.s by three wa«lm.y- *, ,• 
sulphuric acid (50°Be.). The antimony iodide is disiulvcil ii, I > 
Rochelle salt solution prior to titration. 

Arsenic and antimony may be estimated simultaneously by di-viivirf 
tbe substance in, and making up to a known volume with, sulpl.unc i. 
of 60° Baumd. In an aliquot part of the solution, the two 
precipitated, and the precipitate dissolved and titrateil with i .;.;.. 
solution as above. Another aliquot portion is mixed with oue lhit i ! 
its volume of hydrochloric acid, this solution yielding only 
tri-iodide on precipitation. 

The same method is applicable to tbe estimation of arMi i, ot 
antimony in arsenates or antimonates. T. II. If 

Spectrophotometric Estimation of Xenon. Constancy of ths 
Xenon-Argon and Xenon-Krypton Ratios in Natural Gaseota 
Mixtures. Chakleb Moubeu and Adolphe Lepape (t'onij’t. n 4 
1911, 163, 740—743. Compare Abstr., 1909, ii, 363 ; 1910, n, l .h; 
this vol., ii, 392, 439, 808). — The amount of xenon in mixture.- sf the 
gas with argon can be determined by a method identical in prii.c i ie 
with that already described for krypton, the line X 4671 49 l*iL; 
employed for the purpose. In this way it is possible to 
0 0005 cm. of the gas in 4 c.c. of a mixture. The ratio of xenon 
krypton was found to be fairly constant in seventeen natural g ii-er fr s 
thermal springs and in one from a volcano. Taking this in coojuci: 
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_ ,,!h tk* rwJte »lr«*dy raoorded for wgoo. it it shown th«t th« 
proportioM in whiek Umm g»*«« occur rmombie that of kh« 
..'.iisnM * dofimlo oompound, a conclusion in harmony witli tha 
hypo*^***" **“ “f aoiat sysUuH. W. 0. W. 

pot*!ssi“®’ it* Titriniatrio Bstimation in Small Amounts. 
!>»-< ! ■*«•. !'•»'. 33, 1752-17S7).— Tha 

.osbof ki* racanUy deacribea a method for the aetw'lion of «ni.ll 
of poUtaium as the cobaltiaiiritc (thi> vol., ii, 1031). A 
lor the estimatiou of potassium has now been ilevieed in 
»bsh 'ho metal U precipitated as diput.assium siHlium cobaltinitrita, 
^ liic latter U collected and titrated with dilute potaeatum 

Hip Milutloo in which potassium is to Ikj (.•stimatsd is evajiorated 
ititiv !o dryness, and, when cold, is treated with " 5 c-.c. of soillum 
'.isUiiiitrite solution and 10 ce. of a mirturs of tsjual volumes 
jUcisl acetic acid and 95>b alcohol. 'I'he |ir« ipitale is collected on 
t. s,.t)»ftos filter, and washed with -JO as-dic m id. I'lie aslichtos pad 
,;.,1 i.Kvipitate are transferred to a boakcr, and an excess of 0 IK)5A'- 
fAtassiuni permanganate solution is added from a Inirette. The 
siii'.ure is boiled, acidified with sulphuric acid, and, after lentinuing 
iK>iling for a moment, the excess of |H>tuM.inin isirinaiiganate is 
mrxicd back by me^ of OOOfi.V oxalic mid. ,\fU'r making the 
toeAsary deduction indicated by* a bl.uik exjierlnient, the number 
( r r. e( permanganate uaed when multiplied by 0 0001)1282 givea 
(i»m? of KjO, or by 0 00003554 gives grains of k’ 

The estimation is not affected hy the presonce of moderate 
ijiactities of aodium, calcium, or magnesimn. The method is ixicom- 
saiiibd as lieing simple and truslwoithy for smiill amounts of 
p lavium (about 50 parts per million), but eminol be used for the 
i-Ouiation of large quantities. K. tl. 

Estimation of Potassium in Urine. Haiuiy II. Grekn 
lito. (‘Item. J., 1911, 0, 69 — 75). — The volumetric niclhod of estimat- 
•ag isiis.S8iura as the cobaltinitrite, described by Dnishel (Abatr., 
'.'.'h.*. ii, 66), has been modified f(»r the estimation ol jiotirasium in urine 
iMUijsire also Urushel, Abstr., 1909, ii, 94). Twenty-five c.c. of urine 
ire evaporated to drynes.s and ignited ; the ash is moistened with nitric 
icij. «nd again ignited until free from organic matter and ammonium 
It is then dissolved in water containing a little hydrochloric 
ind, neutralised with sodium hydroxide containing a little sodium 
nrute, the tolulion evaporated to 5—10 c.c., 1 e.c. of glacial acetic 
' i‘l and 10 c.c. of the cobalt reagent, prepared aa described by Adie 
otd Wofsi (Trans., 1900, 77, 1076) addeil. and tben evaporated to 
rvstallisation. The cobaltinitrite, Kj.\a('u(N'U.,),,.U,,0, is freed from 
ee hrowu matrix by treatment with about 50 c.c. of 10% acetic acid, 
aishoi with dilute acetic acid, dried, and then oxidiserl with potassiui]] 
p riiianganate as described by Drushel (foe. ctf.). Potassium can be 
stimated with equal accuracy as chloride, sulphate, nitrate, and 
wute by this method, provided no free acid other than acetic is 
resetil during evaporation with the sodium cobaltinitrite reagent. 
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8*Jt< of other metolt here rerr iitUe effort on the uv , 
method, ■ 

The BteotrolyBin of Sodium Chloride vith th>. u 
Cathode. CaeaLce A. Prku (Amer. J. Sei., 

36S — 3B5). — The antbor ehoee that in the electrolj.^, 
chloride in the Hildebrand apparatus for the electrolyti,, ,, ' 
tion of anions (Abstr., 1907, ii, 574), the anode being ' 

tilver-plated platinum, and the cathode of mercury, 
transferred from the anode to the cathode. Under ceium 
which must be determined by eaperiment for each 
strength of solution used, the amount of silrer thus Iran {. r ... 
neglected for analytical pui poses. 

It is recommended thst the enode covered with silvtr > 
first heated below the fusing point of the chloride to it,... . 

the silver oxide, and that then the heat be inrrea.ied m i,, i., f" 
chloride, five or ten minutes at 400 — 500° being sulEcioni. 

Hodinm hydroxide is always present in the inner (vll ,f., 
beginning of the electrolysis, a low current with corrcspon.lu,,. ,, , 
in time uf electrolysis producing more alkali than a high curr, . 
short time of electrolysis. 

The best method for removing the fused chloride from an , 
to heat it for about twenty minutes at 500° in a current of 




Uee of the Edison Accumulator in Electro analysis i^:, 
Bbunck {HeiUch. angeuj. f'hem., 1911, 24, 1993 — I997j, -11^ , 

uses the Edison accumulator for the estimation and sep rsimri j 
metals which can be deposited from sulphuric acid solution 
than 1'36 volte ; such metals are silver, mercury, palladium, pUtiM.. 
rhodium, iridium, etc. The accumulator is counectly dimslv w o. 
the electrolytic apparatus, a rheostat in the circuit not living ii,'...,., 
(compare Foerster., Abstr., 1906, ii, 805), unless the currein ds!...it 
exceeds 0 2 ampere per sq. dcm. A gauze cathode of 50 imj nu 
is used. 

Silver is best deposited from a sulphuric acid solution at a tt ii j-ri 
ture of 80 — 90°, at which temperature the solubility of silver sul) h,> 
is sufficient to retain it in solution ; any nitric acid prvi<.ii'. u 
previously expelled by evaporation with sulphuric acid. The real i 
are quantitative in the presence of copper, arsenic, antimony, ir ii.ri 
In the presence of antimony some tartaric acid must be added U f .;r 
the electrolysis is proceeded with, and it is not necessary ti> lilter f 
any lead sulphate before depositing the silver. 

The author has also used a Leclanche dry cel! in place of the K :l.< r. 
accumulator, care being taken not to let the current density 
0’2 ampere per sq. dcm. ; it could be used for two years nitii. 
renewal, since during any electrolysis with graded potential the enrr.!.: 
gradually falls to zero. T. S T 

Ejetimstion of Calcium ia the Presence of Magneeiuz; 
and Phosphates. Estimation of Calcium in Urine fs" ■ 
H. McC.rudden (J. liiul. C/ttm., 1911, 10, 187 — 199).— The uii'.;. -! 
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prtvioluly by the euthw (Abstr , 1910, ii, 343) m»v Iw 
uiore r*pid ea follova : the neuirelieMi uriue is at-iOitiiHt 
^ lifliroehlone eeid, oxeiic eiad eod eodium ere luiJed, aud 

jjgf Biiiuire >* ebakeo f<w ten minutes or placed aside orerniglit. The 
jgim otebi^ i* then coUeeted, washed, and ignited, or titrated with 
^„^ganaU eolntion. \V. p, g, 

phymco-chemicni Volumetric Analysis. IV. Bstimation , 
of P*ot Dutoit and (loTTrsiKo von Weissk 

,/ l%m. pin*-, 1911. 0. fiOS —629). — rho precipiution of coppar or 
ylw* by * soluble flutphido gives % more shs-rply doHiitHl potenti&t 
th*n when other pr^ipiiAnts. sooh sodimu hydroxide^ 
ferrocyanide, or s^ium thiosulpliAte, are employitd. 

* Pitussium eulphide coDtainiog excess of [wotAssiimi hydroxide, 
iu the laboratory, was used in most of the exfM^riuients, but 
vs* fiJUt'd to uodergo slow conversion into tliiosulphste with loss of 
^fvcipitatibg power. CryetAlline sodium sulphide wiut iLfierwsrtls 
Liud to be more stable. 

The precipitation of silver by alkali sulphide proi*(*eds nt>rnj:»!ly, but 
rf»j.pof always requiree 2—3% more sulphide limn theory demands. 

Ttaj *ulphide muet, therefore, do siandartlised sjijiiinvt solutions of the 
MID# metal at about the same concentration its it is ti) employoii 
with, The |»oUiMiium sulphide must not be weaker than -V ott, Hinre 
»or« dilute solutions undergo docouiposition to thiosulphate at a rapid 
r%tc. Hence iu the titration of stnali quantities of copjHtr or silver 
t Ducroburette is used. 

The solutions are neutralised and acidified with mndie acid Udoiu 
tiiratioo. Mineral acids in the soliilion ^ive riM? to Keri<His errors. 
Therurrcnl density of the polarising current must not exccwl 10 * 
amperes. With very dilute solutions, a correction may he ajjpliiai for 
flcctro deposited metal. 

Copper and silver may be titrattal accurately in Holutioru contiiin* 
injt 20 mg. per litre, and even traces of Uie order 0 1 mg. jwr litro can 
be Mtimated, although no visible precipitate or coloration is presont. 

The estimation of copper i» unaffected by relatively enormous 
ITJporlionx of neutral salts, so that the methisl may bo found aiiplicable 
tti the examination of preserved foods. U. J. C. 

Quantitative EJstimation of Copper in Commercial Sulphate 
by means of Alkali HypophosphiteB. Ai.ruKuo Cavazzi {(jatzelta, 
lyU,41, ii, 374 — 378). — The author calls attontion to his publications 
on this subject {Hand. K, Accad. ihlogyui, 1900—1902). The 
solution of 2 grains of copper sulphate in about 25 c.c. of water is 
Aci<!i6ed with 12 drops of 5% sulphuric acid, 10 c.c of 40'’4 sodjum 
hypophosphite are added, and the mixture is hcj\ted on the water*l>ath 
for twenty minutes. A 10% solution of MKlium carbonate is then 
^dded, until no more carbon dioxide is evolved, care being taken that 
the hot liquid remains clear, and the heating is continued for ten 
mmutea Wliile still hot, the liquid is again neutralised, the copper is 
oiliocted, and weighed after ignition in a current of hydrogen. The 
c. ii, 76 
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proceu is rapid and accurate, and ia only interfereil , 

but slightly) by the preeeuee of anenie, which U iotrejutiit “ 

b V , 

Precipitation of Zinc, Manganeae, Cobalt, Nicktr! c- 
and Cadmium from their Ammoniacal Solution with 
Carbonate and Phenyltrimetbylammonium Carbotsat.! ' 
SOHIHS ((7A*»n. 1911,38, 1177, 1193— ll9t).—IV . ‘ ‘ 

the aijore metals to which has been added excess of amiv"; 
tome races, ammonium carbonate) do not deposit the hv ir ; ' 
carlionates) completely on boiling, but do eowhen a soluti'iti if . . 
carbonate is kidded. On account of its complete voUtiliiy . ' 

pbenyltrimethylammonium carbonate may be used in { ri f, , . 
the s^ium salt. 

The carlwnates separated are completely free from siil. i . 

sulphuric acid can, therefore, be entirety recovered frmij 

When dealing with manganese salts, a little hydiazine hv li . 
should be added to prevent turbidity when adding ainin iii 

I. ! t n 

Iron Metabolism. I. The Estimation of Small .•\in.,ur-, 
of Iron. Krikdkicii Jaiin (Ztiudi. }>hijtiol. Vhem., i.ii: 7' 
308 — 338), — The author has endeavoured to tind a suitaOln n.,.; , 
estimating small cpiantities of iron in organic siib'tami-s, Nfini.,: 
so called wet incineration method (Abstr., 1903, ii, '_’I3 ; l.'o'. _ 
should be toed, any iron in theaeids msed being estimateil aie! ! ' . 
He finds that estimation by means of jjotassium permangan itc, (.v 'i ■ . 
acid, or stannous chloride does not lead to exact results, sial j r. f. t. ■ , 
method of reducing the iron by means of a slight exc(«s cl a 
titanous chlorido solution, and subsequent determination of >h|. . . 
by means ot standard iron solution, putH.s.siuni thiocyauito ln ii.g ,.tc 
as indicator. 

The effect of varying the volume of solution, and the am a s 
potassium thiocyanate, iron, sulphuric and hydrochloric aci l' i i- -..r 
studied. II ,V 

Quantitative Separation of Iron and Manganese. .Ir ^ a 
Sanchez. (Hull. Hoc. chim., 1911, [iv], 9, 880 — 881). — The p 
depends on the fact that from a solution containing fmi'' c 
manganous salts, pyridine precipitates the iron as ferric li'.droi * 
leaving nianganoso dissolved. By Ihi.s means, 0si005 grin, 
manganese may be estimated in presence nf 1 gram of iron. 

In the case of niangane.te minerals, 1 gram is diri-solved in mr' 
hydrochloric acid, and the silica rendered insoluble by evapor.i'i :. 
dryness twice. The filtrate is nearly neutralised by sodium hylr. i :• 
diluted to 100 c.c., pyridine added in excess, and the whole '■ ' 
during ten minutes. If manganese is present in large aim in.;, ’ < 
precipitated ferric hydroxide should be collected, washed, ami re :r(» * 

In minerals containing metals of Group I, the latter eho'C i ' 
removed by hydrogen sulphide, and the filtrate boiled and or ; 
before 'adding the pyridine. Zinc is also precipitaterl by p.'c - ' 
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tb m«tal U pr^Dt, the ferrie hydroxide 

f^*io(Ted wtd reprecipiutdd by immonia ia preseafe of 
ISoride. T.A. H. 






B-tsfUfttioo ot Nickel [in Germen Silver]. Kkkd Ihhotsoj* 
®*‘ 1911, 104, 324) — 0‘5 Or*m of the alkiy ia disaolvod in 

^ of niiric acid (D 1-2), and diluted to 40U c.c. 0 3 dram of 
' ^ MU' id i* added, and then ammouifi in ojtcosji. After heating to 
eX(^ of eolution of dimetbylglyoxinu* itj added. 
i' iiKcipitate conUintng the iiiekel c»dJeoU'd on a lilter, and 
«ith a hot eolutioo of ammonium nitrtU* until the WAithinga 
alwayi retains cop|>fr, il muht ho ia-dii^ik)lved 
*) dilute nitric acid (I : 1) and re preeipitattMl rn dimted. 
tN I'tTCipiteW whilst still wet h enc!oM*d aunj'U'lely in two filters, 
4rrre^l to a crucible, and heated eaiitiouslv at thy montli of the 
or over a amall flame until the outt*r paju'iw ora thomughly 
The temperature is then gntiluiilly inctwifod to a hriglit rotl 


Precipitation of Nickel Compounds and Preparation of 
ppoogy^Nickel Wilson H. how {Auuli/.st, I'.U 1. 36. rn’iif— 540).-"- 
ViTkvl IS o<Jt precipitated cowplotely fruiu its h^luiion.i eithrr by 
i" lauiua or hydratine on b(»iling, but if a (•ohnion uf a nickul salt 
tammg ammonium chloride is boiled wiili cxcc-vs <»f hydi luino, the 
tjtkcl i« completely precipitated. When the prcWpiifito is ignited in 
Icuriftitof hydrogen, spongy nickel is obtained, whieli, of i-ourao, is 
r'lw from fixed alkali. 1^- t'K 


Estimation of Tungeten in Wolframite in the Proeenoe 
of idolybdenite. Woldkmah TM.^tiMANS (Zf.Ugrh. anyru-. Chem,, 
!'*ll, 34, 2142 -2143). — Ono gram of the tinoly powdorod oro 
u gently roasted in u platinum cnioihh' inittl the ndmii' of sulphur 
du-xido has gone off. The ma«.s is then exlrarUsi thri’^) or four times 
Wiiti «‘arni dilute ammonia, which dissolves tlie iiiolyhdunum trioxide 
ftiun-d. Tlio filter, after being wasiied with .''olnUtMi of auimouium 
r,/*rAte, is reidaccd in. the crucible, and the whole is again ignited ; 
\hv residue is then submitted to the ordinary fu.sion with sodium 
htdroxide, which should be done in a nickel crucible. UK K, 

I’ee of H®inatin in Qualitative Analyaie and in the 
Volumetric Estimation of Biemutb. KrjoKB Vassallo 
1911, 41, ii, 204—212. Comparo Mollatl and Spiro, 
AS*’vr., 1907, ii, 653).— Solutions of Imnaiin, oMained by extracting 
■logwwd With alcohol, give coloration.s with most iimtals and motal' 
[tadu, hut only a few of these pe.rsi-st in faintly acid solutions. 
[1 '':*ujuUi givee an iiitense violet coloration, even in fairly acid 
p« luuou ; arsenic, antimony, and tin also give a violet coloration. 
psiiuon« of molybdenum give an intense blue coloration, which is 
p'lilfi towards fairly concentrated acid. Schemes of analysis are 
■ivt-a for recogniaing tin and bit-muth in alloys and inixtureh by the 
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njw o( bamiAtan tMLpApen. TIm Munbility, ip , ^ , . 

coDeeutntiona of acid, eieecdt oa« part in dftj thooMnd. 

Tl>« Tolnmetric eatimatioD of ^mnth ia effected by 
itandard idatioD of dieodium pboepbate to tbe bUmutb 
teating tbe liquid for biemuth by meana of ^ logwood 
interralr. The reeult* quoted ebow a poeitire error taDgn. .{! ‘‘ 
0-9 to 0-1%, the variation being aeeociated with different t,, *. .! * 
of dilution and temperature. Tbe beet resulta are obtained wi.,. ,1' 
eolation is kept cold and aleo neutral. * 

Colorimetric Detection of Alcohol in Presence of Ac»-!o». 
Colour Reactions of Certain Groups of Organic Conifnyjt^r 
in Presence of Mineral Acids and Potassium Dichromav 
Hekri AoutaoR Soc. ehim., 1911, [iv], 9, 881— SS5 ' 
Niclouz, Abatr., 1898, ii, 543). — The author dnde that tlm rCTlic;^ ' 
of potaerium dichromate in presence of sulphuric acid by crjn " 
substances becomes more specidc in character when titrii: ^ < 
phoephoric acid, or potassium hydrogen sulphate is suUtimt,.] r,', 
sulphuric acid. 

Potassium dichromate, 0 5 gram, dissolved in 100 c.c. of iii’.riv i .i 
(SO^Bc) gives at onco a bluish-violet coloration in the lol I 
substances containing a ~CUO or -OH group, and with o rtain iau: 
compound!, such as ether, ethyl acetate, formic acid, and unsaiuti’.rj 
fatty acids. The aliphatic ketones give a coloration, but s, » t 
only after some hours. Acetophenone and the quinones Uh»vp lio 
acetone, but eyefohexanone and its homologues giro the (olnrj'.i !. 
immediately. Certain phenols give the same colour reju tiorn n. li -t 
do with potassium dichromate alone. The reaction is lu^.^ 
on warming, and under tlio'-e conditions a green coloni! > 1 . . 
developed. 

With phosphoric acid (60°B<;) tbe range of applicability is the 
as with nitric acid, but the reagent is then less delicate. 

With potassium hydrogen sulphate in water no colonition i> 
produced in the cold, but a green tint is produced on warming Ti... 
is given by alcohols, aldehydes, cyclohexanone, and its homob,gi>v 
ether, ethyl acetate, etc., but not with aliphatic ketones, acstoplc t, t. 
or unsatuiated fatty acids. In this form the reagent may Iw ustsi 
distinguish ricinoleic acid, which contains an -OH group, from i-in; 
and other like acids which do not. T. li 

Analysis of Lactic Acid. A. A. Besson (Chem. Ze\i . 15il. 
36, 1209 — 1210). — It is shown that tbe total acidity of lactu- c;i 
containing lactic anhydride may be accurately estimated by mutni 
ising the free acid, adding an excess of iV/l-alkali, leaving the mu', ire 
at the ordinary temperature for ten minutes, neutralising the cxn* ! 
alkali, adding a slight excess of A'/l-acid, boiling, and titratinj; '.£# 
acid. " ■ ^ 

Estimation of /S-Hydroxybutyric Acid in Urine. IIobebt ' 
Cooke and E. E. Gokslin (J. Biol. Chem., 1911 , 10, 2S1— '.'Ji 
Results of experiments carried out by the authors show that .ji 
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j«icrtb«<i by ShRff«r (Abstr., 190.’', ii, 99’j) in truslworlhy, 
urine u t^Usi with un exrM« of bario Iwul areUto 
before U»e disUllMion pert of the proceesi ie oaiuweuceil. 
irt-imenl U eepedelly neceeary in the cue of urines eonUining 
^jijanlitiee of dextroee. The excess of lend should bo 
.,.^1 before the dietillAtion, in order to prevent ** buiuping." 

W. P. S. 


polarinietrio Method for the Estimation of Malic Acid 
iod its ApplicArion to Cane and Mapls Products (Sugars). 
I'rriB A- VoDEB (Ztitteh. yaKr. (I'eniusni., I'Jl 1. 22, 329 — 950) —The 
HictiitHi depends on th 8 ,incresb 0 in the rotatory |.H>wer of malic acid 
efceii the acid is treated with uranium salts. snUitioti of malic acid 
o*utnin|! * 8™“ P®' ® ® • **‘®“ convened inU) the uranium com- 

(..-cnd hv the addition of uranium acetate in the pro{>ortioi) of at least 
' 25 atoms of uranium to 1 mole<*ulo of malic scid, has a rotatory 
joser of - 29'7^ V eutxke at 20'’C. for white lipht, or 2S'9^' for sotlitiiu 
u^bl. The presence of organic acids, with the excepliuu ot optically 
Ktivf hydroiydicarboxyltc acids, diH<s not, within cerUiu limits, have 
set great influence, and sugars, sutdi as sucrose, tlexli ose, and lu'vulose, 
j..,ve no effect ; mineral acids, however, Kuiuusly affect the rotatory 
[i-aer of the malic acid-uranium comiiound. The rotatory power 
isctoastw by O’O.’l'^ Veutxke for each 1’’ lisc in tent|>eratuie. In the 
csm: of a 1% solution of tartaric acid, the uranium coiu|Kiund has a 
r.'Utory value of +26*1'^ Ventxke. Port he estimation of malic acid in 
■ugif csne and maple products, 50 grama of the syrup, oi a mixture ot 
33 33 grams of sugar with 16 tifl c.c. of water, are uentralised, diluted 
aith water to a weight of 65 grams, ami Irialcd with 10 c.c. of lead 
rrt-Ule solution, I) 1'25. After the atlditiun of 150 c.c. of Uh')’, 
•icnliul, the mixture is set aside for three hours, then lilterud, and thu 
pitcipnale washed with 75'),', alcohol. Thu prvripiUitv is trmilnl with 
h)iirugen sulphide, the lead sulphide is removed by filtration, the 
hittate is evaporated to a volume of about 30 c.c , and tlieii diluted to 
■Vi c.c. The rotatory power of 20 c.c. of this stdiition is dotenuineil 
before and after the addition of uranium acetate, the mixture being 
tratraliwd in the latter case, and allowance made fur the alteration 
m volume. The percentage quantity t»f malic acid, a*, present, is 
cxlcuUted from the formulat : for white light, 

P)x [I + 0 001 (« -20)] 

-’JU-exO-SA 


or, for sodium light, i = +0 001(( 20)j p j j, 

-2«»xU-5A ' 

the rotatory powers before and after treatment with uranium 


respectively, and L the length of the polarimetertube in dem, 
Hariuni acetate may be employed in place of lead acetate in the process, 
>ugar“cane syrup was found to contain O'Oi'X of malic acid, and maple 
scruff from 0*26 to 0'51%. If the total acirlity, n, expressed in c.c. of 
i alkali be known, malic and tartaric acids may be estimated in 
fiiuiures of the same; let the incr^e in the rotatory power at 27*5'^ 
m a iO cm. tube be m° Ventzke, x the percentage of malic acid, and y 
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the pereentAge of tarUrie *dd, then " “ ^^^5-3 + , J'. 

».-25 16y-29 27x, or, *-00338T»-0 0174)m end j, - o<' 
0'0t94dm. \V . ' 

Detection of Benzoic Acid in Poods. Eocii., 

{Arbtit. Kaimrl, fj‘«$u7id/i*ittamU, , 38, 149 — 154; ' 

I. JSiiimaticn of Iht Total Bmxoie Acid in Cranhtrriu, etc - 1; .. , . 
berries are heated with alcohol for one hour, the miitur,, 
treated with ao excess of sodium hydroxide, filtered, the 
evaporated to remove alcohol, and the residue is extrac.kl » 
mixture of ether and light petroleum, after being ac},!. :. , . 
sulphuric acid. Tlie ethereal extract is then shaken u;;.-. 
sodium hydroxide solution, and the alkaline atjueous ex trai '. , , . , 
ing the benzoic acid is treated with potassium permanj,Mi, 
described by Heide and Jakob (Abatr., 1910, ii, 359). Tin, 
acid is next extracted with ether, the ethereal solution i.s ev.,;. , ,.,1 
the residue is re-dissolved in a small volume of ether, tMi. h: 
to a test-tube, and after the ether has been evaporate>l, tin- ■,(, 
acid is sublimed ou to the upper sides of the tube. The lowi-r |. , ; . 
of the tube is then cut off, and the benzoic acid is dissolved in > 1 , . 
and titrated. The amount of lienzoic acid found in Viuioi> s.i!i.- , 
of cranberries varied from 0 089 to 0'206% (compare Abstr , ; .i 
ii, 440), 

II, Dittction of Jitnzoic Acid in Wine . — The method of 1 .■ 
benzoic acid from wine described by Heide and Jakob (fo* . . i; 
found to be trustworthy; it is recommended, however, that tl,. , 
be filtered, after being evaporated in the presence of alkali ad 1 ;,:. 
acidified, previous to the extraction with ether. The hchri.a' ; 
obtained may be identified by fusing it for not longer that. ti i., 
minutes with potassium hydroxide, and testing the I'e.sultiitc ' \ 

acid with ferric cliloiide. \\ . 1' S 


Detection of Benzoic Acid in Margarine, Butter, and Otk<T 
Fate. Walthek Fbie.se (Fharm. Zentr.-h., 1911, 52, 1201 lt’"b 
One hundred grams of the fat are mixed thoroughly with c i i 
a 20*)^ sodium carbonate solution, and the mixture is mclteil on .a wat. t 
bath. After cooling, the aqueous layer is separated, treated with 
excess of 10% barium chloride solution, the barium preci|‘iiau- 
collected on a filter, and the excess of barium is removed fn ni i;;i 
filtrate by the addition of sulphuric acid. The benzoic mid i- tin: 
extracted from the acid solution with ether, and the residue obi um-i 
on evaporating the ethereal solution is tested for benzoic acid, 
ably by heating the residue with alcohol and sulphuric acid ; .v: v 
benzoic acid present is thus converted into ethyl benzoate, which n- :) 
be identified by its odour. • !'■ 


Koberl’s Reagent as a Test for Salicylic Acid. Joh.s M' ( s'f 
{Analyst, 1911,36, 540—541). — Kobert’s morphine reagent (siilpniir:, 
acid containing one drop of formaldehyde solution per c.c.)givesa ciicnu 
teristic rose colour with salicylic acid or salicylates. The leactioi. u 
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ii lU'l 


disirly when ebout 1/50 mg. U ilissolve>) in two Jrofw of 

ahiarie »c>J »»<* * drop of tho reagent then a.lde<l. The lest also 
^ «ith ooi»toxjbon*oio acid (aspirin) and aalol. 

* .•ttUfiti girM * «>'®“r with sulphuric add alone. Imt if to tlio 

IS added a drop of the loageut in such a way that mixing doe* 
a .0 o-ver. a much deeper and richer red i.s d«i-elo[«y|. 

(iuWrt’a reagent also gives characteristic colorations witli the 
{..Uoaiug subsUncea; Phenol, reddish violet ; cauvhol, violet (redder 
lilt! the colour obtained with morphine) ; resorcinol, deep orange- 
; tiuinol, dirty greenish-brown ; pyrogallol, lirown ; a naphthol, 
jiri.t green; ^-naphthol, dirty brown ; cinnaiiucacid, brown; mandelio 
lod, yellow. [, i,k K. 

The Purification and Analytical Control of Potoaeium 

PriTocyanide. Kaki, ScHRi.nrn (ZtiUch. .mory, (’Wi., IDll, 72, 

t'oinparc Muller and Itiefenth.ilor, .Mistr., lilUl, ii, ylO), 

IVU- urn ferrocyanide has the composition K,Ke(('.\),,, 311,0 oven 
when crystallised from lioiting solution, but in drying it is necessary 

ex(«i-e as small a surface as jiossible, or oxidation and loss of water 
take place- 

iron is best estimated in |K>ta.ssium forricyanidu hy healing with 
onceotrated sulphuric acid, llnally raising the lcni)ieralnie to the 
■silling )»int of the acid, dis-solving in walci- and hydriwhloric acid, 
mi prwipitating with cupforron (iiinnioniuin nilrosophenvlliydroxyl* 
miine), igniting in a quarts crnciblo Tlio prccipitalo is’ frue from 
alkali. 

tor the standardisation of lairinanganatii solutions, the solution of 
polassium ferrocyanide (2 grams) is added to ItlO c o. of a cold 
Baturated solution of mercuric cbloriile, and the jo-ieipiUiUi obtained 
Is then dissolved in 200 c.c. of the samo solution, acidiliod witli 
hydrochloric acid, and heated to Imiling. After cooling, 3(1 c.e, of a 
aoiulion prepared from 100 grams of manganous siilphate, 2IMI c.c. 
<if concBiitratod sulphuric acid, and 2ll(t c.c. of phosphoric acid, D 1'7, 
lo iho Hire, are added. The viiliies obtained on titrating with 
[lorinaiigatiate are slightly high, averaging Itli) 12 •„ II. Jl, P. 

Apparatus for the Estimation of Amino groups. David 
Ki.xis [J, Hiot, CVrcni., 1911, 10, 2i'>7 — 2Mfi. .\n a|q>aratnK ia 
de-, -riled for nso in tho estimation of aliplititic ainiiio groups by the 
prisess proposed by van Slyke (this vol., ii, 911), W. P. 8. 

Eetimation of Nicotine in Tobacco Extracts, \V. Kokniu 
b’Aew, ZtU., 1911, 35, 1047 -104H). -A reply Ui IVith (Ibis vol., 
It. 94-1), who complains that the suliitions of nicottno in lolueno 
otitaioeil in the author’s extraction process cannot Im examined 
jss.irioietrically on account of their dark colour. Tiie author states 
he ha.s never experienced any trouble in that respect with the various 
p'lariscopes. 

Xylene is also a very good solvent for nicotine. The specific 
tnution of nicotine in a dilute xylene Hulutiou i.s -pl73”. Other 
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obiKtion* to the procsMi are al*o oramiled, bat it moat h« m 
that the method appliee to extraet* only and not to tobaccc*, 


Batiin»tioa of Codeine in Opium. Albeat K as-i^ 
(dna/yrt, 1911, 86. 489— 490).— In the procem descriUsI, u« ' 
ie extracted thoroughly with cold water, and the eotution u 
with lead acetate to remore colonriog matter*, etc., acd 
Sodium aalieylate i* then added in order to precipitate ^ 

any remaining reninoa* eubatancee, and the filtered lirjiij.i 
centrated and ehaken with ether to remore anbatance- wi-. t 
eoluble in thia aolvent. The morphine is then “ tixe,i ' i,, 
addition of a large excess of sodium hydroxide, and the ,, 

extracted with ether. The ethereal solution of the aiki , ; , 
evaporated at a low temperature, the residue is dried utnJer r.,ij 
pressure, and weighed. The dry alkaloid may also be tiirst,..! s;’.! 
AyiO-acid, using litmus as the indicator. U p h 

A Reaction of Sparteine. Abxand Jorbisen (J. 1‘ltnrm. ' bjA 
1911, [vii], 4. 251 — 252). — A reaction which diatin>'ui»hf« 
from other alkaloids consists in adding a small quantity of Kulj.lur 'j, 
an ethereal solution of the alkaloid, and treating the luixtur.. 
hydrogen sulphide. A bright red, bulky, precipitate in formiil, si.i .,5 
disappears on the addition of water. The precipittte is riB.i 
distinguished from those given by coniine and atroi'ine iirsk 
similar conditions ; the former yields an orangeeoloured | rii 
and the latter a yellow precipitate. 'V 1' ' 


A Modification of Nakajama’s Reaction for Bile Pign>rii 
in Urine. A. A. vo.s MasloPK (.^eitacA. physiol. C'h^vi., liHi, 74 
297 — 298). — The reaction is intensified by the addition ol .i few ir ;« 
of hydrogen peroxide. 'V !• II 


Gstimatione of Globulin by means of Ammonium Sulphsie 
and the Preparation of Pure Globulins. Huoo WTk.nei; i/'io.A 
physiol. CAam., 1911, 74, 29— 66). —The usual methods of fr!u.niiM' 
ing serum proteins by ammonium sulphate are regarded Vllhlph‘^• 
and give the amount of globulin too high. If the total prown n 
increased, the rise appears to fall on the globulin for tliis rea.. ti 
hence clinical investigations of this nature need entire revi.-iim. liif 
error is greatly minimised by diluting the serum first. . 1* H 


Effect of Beat on the Peroxydstse in Cow's Milk 2. I 
Eck (Chtm. Weomad, 1911, 8, 691—702; Ztilach. Sahr. 

1911, 22, 393— 400).— The author describes an appar-atus mla|.!e.i : 
determining the diminution in the proportion of active penijyl« 
in milk caused by heating at different temperatures. 
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■ I’.t .xsK^-v x . A., i, 3'.i. 
AcetOTeratroae. diiirnmiilo of (liAitv), 
A.. 1. dl'.*. 

Acetoveralrone, cn arriiim-, hydruchlor* 
i>ie, nnd Cal l.ionio (MasnK'H and 
H.xHV', A., I. 

Acetoxyheoxaldehyde, coiniamnd of^ 
with tin t'hacliliiridf (i’FKIFFXtlf 
fniKi'M xsv. tioi.niiKHii, I’juia, and 
S' IIVVAI;/K.*1K7. A., 1, 71)9. 

•' Acetozybenioio anhydride (Kimiqkk 
and SKifKP.ur). A., i, 54. 

.• 2 Aeetozyhentoylozybentoie Mid(>7ref< 
iil.viHr^UiSalirultC fU'id) (KlMMOftS, 
iIxAM, V. Baoh, Ladikch, and Roth® 
LATP., A., i, .‘102. 



ti.1300 


»DEX or nwxcK 


(Kithma Todo), 

•^jMtnjeliauuai* »«U (Stom- 
mm. Fridmici, BRAI-TI(IAII, Aod 

Kickrl), a., i, 2»«. 

•-iA«t«ir4;4-aiB*tkri c-nma* 

(Tbol* »nil TaoKfR). T, 2234. 

l-AMtAxyhydriaiAMC WKi.^A^iKhfcRB Att<l 

ISaRilBi:), A., i, 624. 

A'AMtaxrmRmrUBilloaMcUt acU, 
eltivl (Wltr (8 <:ii<iR.i.i.4.k, S‘ hsai tii, 
An<t 0c)1.dai krr), a., i, 6!t9. 

• AiMtuTmtienrlABilisopnipieiuc acU, 
Kihyl Miff (Stiitir.i.i,iR. S< IIKAI 11 I, 
tii<nini.VAr:KEK), A., i, fM. 

A'AeAtaiTBAnarl' $ < V'baUzy B- 

phtoylpropisaio Arid, mt-thyl K,|i.r 
and dnrivatirea (Srni'.ALiH, .<> hi'KL- 
ucB, and .STBrcKNKc;, A., i, 525. 

S'lMtAZTnanari A athaxy 6 phaayl 
propiAaia AAid. methyl eater, and ita 
drriratiera (S. hhai th, S. ii-.ri,i.rii, 
and .8Tlii:KN.aeR), A., i, 595. 

a-AaAtAxpaMrcnri'A mathaip A phenTl 
propiaale acid, iK-ntyl and ethvl ealera 
(ScHRAL'TII, S. in/XI.I.KK, nini .Sini- 
IX.aXK), A., i, 595. 

a.Aaataxpaiareari A-propaxy A phenyl- 
prapiania leld, methyl e.ater, ai:d ita 
denrativea (Si iiR.tl fll, Si h-pKI.I.ki:, 
and Sriu'KNsKr.), A., i. 5W. 

a-Aeataxymeranri A ■ i »/prnpaxy A- 
phanylprapianio acid, methyl eater, 
and d«rivali*e» (Sciikai tii, S. no. 
K 1 .I.XR, and .Sii:t KNaE*;>, A., i, 
595. 

d-Aeataxy-fi metbexy A phenylpropionie 
Raid, 2 -hydroiv-, laetone of (M'-"KKh 
T., lOlS; l‘., iU>. 

4- Aeataxy I methylryr/.-penuna 2 earb- 
axylla aeid, ethyl ester (lltpfK ami 
I’r.KKix), T., 771. 

^^Acetaxy■o■phenyl 11 p aniijl A«> 
heptadlan-f.ane, ^-hronio- (B.tt'F.ii and 
DiETEiii.t), A., i, SS2. 

A'Acataiy-A phenyl tfrt. -butyl ketone, 
ethyl ester (Blaisk and Hkiima-SI, 
A., i, 381. 

A-Acetoxy A phenylpiTalyl chhiriile and 
toluidide ( llt.AI.aR and IlFttMAN.', A., 

i, 881. 

3-Acetaxy 9-phenylianthoniam chloride 
(Poi E nnd IloWAUn), T., 519. 

a-Aeatazyityrena, aniiro (Kemfrv), 
T., 286; R, 21. 

5- Aeatoxy-iH-toluayl chloride (An.si iiiiTZ 
and SCHOH.), A., i, 316. 

Aeeta-in -XTlidida, O-chloro- {Ortos and 
KincI, T.. 1188. 

Aeetyl rhlaridc, action of, on acetyl- 
binret(OsTBOGOVint), A., i, 1036. 


AaaQi cUorida, eoMdeBaatton ef 
tiUeylaiBiaa (TirMnuy 
Hicie), T., 8«« : P.. lot ^ 
flimUey rfi-braniO' (Swarip., i 
762. 

Aaatylaaatau, anolk forma of -Kv , 
and KiarREn), A., i, P77. 
thnlinm ealt (Jamra), A., Ii, i'fi 
rino and cadmium mlta i.f 
HXiM and GaarrMELi. .4 , (p 
AattylaaataBaaarlnunUt. .See { r^ 
methyl-2. pyrimidone. 

Aaetyl <M a aminabntyria acid, 
(ABi.xRHAUirx, CiiAjio, and \v- s, 
A-, t. 526. 

AcatyUniUna t inlphonicacid. i h 
and ita deriratirea (Claasz). a , 
436. 

AeatyUniaala, peyano- 

and Korli Forti), A., i, 90:. 
Acatylanthranil (iUvRRi, A , i. a > 
Acatylanthranylacatylhydraride 

i;r.RT, lixi.L, and Auxm. , ,t 
l':2. 

Acetylantbranyl'in aminatolnidide h 

nr-RT, lliiRTNER, and Amemo, ,t 
5sl. 

Acctylanramlnc and iu d.rir:.: ... 

Si MfEii', A., i, 579. 

Aeetylbanaaic acid, yeclih.io , n,.! 

i.itrile (KfM.'KEi.i.i, A., i. 991. 
Aeetylbenioin. p nilro. (Fr.i'. i, i; , 
KeaneI, T , 346 ; R, 44. 

I'Acatyl 4 benaylidanebydantoin. 
thio. (WtlEELER, Nii'oi.Er. atid.leiiv 

so.n1, a., i, 1032. 

Acetylbinret. aolion of acetyl ch'.on;. 

on (O.NTROiioviriii, A., i, ib.W. 
Acatylbamyl-p phanylenadiamias I 
MANN and ScHMini, A., i, 71. 
Acatylcarbamido, diehloro I'. :.n 
uate.k), a., i, 617. 
oximiniw-ynno- (Merck), A., i, 1’’7. 
Acetyleatechcl, B-chloio-, and ir ; , 

diaeetales (ManxICH and H.tirv , .1 
1, 649. 

2- Acetyl 1 :S dihydrowoindole Ti i ti ■ 
KAC), A., i, 810. 

13.Acctyl’6:13-dihydraqnindaline at I 

5:10-(fibromo- (FlcltTEH niid I: ' 
NKtO, A.,i, 86. 

3- Acatyl-2.4 dimethylpyrrole, hi ira- i - 

oflKsoRiiand llE-vi), A., i, 
Aaatylena, fusibility curve ■!, it.i 
methyl other ('Hacme and iirr, 
MASS), A., i, 830. 

di-iodide, aynthceis of fumaric -o ■ 
maleic aciiia from (Keisf.!'. act 
McMaister), A., i, 948. 
Acatylasa, chloro-, preparation “1 8 ; 
RtouEE MouREi3i,aua Garcia H.isrt 
A., i, 414. 



nrDFX or subjktb. 


iilSOl 


II III 111 C3r**»-> pnpmtua of 

'itocnait »»il Boiio«jju>), A., i, 

•SS. 

cytsuy, »<id diqma-, toiicity of, tad 
' iloi utitoxie MtioB vt loJtuiti thio' 
nilfiUU tnruiU tha lattar (Dea. - 
uiuul, A., ii. i 

ii ioila-, impantion of, ainl iu mm 
poaaJi aitli orjpuik- Uaaa (Oehn', i 
A , i, 528. 

Aaqrlaua, cycJic._ t*>p«ratio!i of 

AMias). A., i, 27r. 

XMCpInaAiMnidtIijrAl 

i, 

AMtjUsidibttyroM (Dt'puM), A., i. 

&04. ; 

ItfltyUMdioarboijUo Mid, lurnthv) 
e,tfrt«f(HlUiITrH), T . rj;? ; 1 * . ti. 

XcttyUfttdierviOAAidelbydt \ 

A.. >. fl04. 

i(4(fUMdiijuTftUrald«hjd« (Im 

A I I, 804, 

iMtylftiMaiM iiiul iin hY<Ir<H )i)<>n.i.* 

jJUke), T.. ; P-I lb7. 

Iwiylflyeiw, i Aiu^kkh xi.i.j s, 

Hikakh. wid Cir«.<ir.Mi» im). A., i. 
V.M. 

i^(Yl|UAftidUit, iiu<l citloro-. a!i<i :// 
ihKtfo- (Tkaubk), a., i, H:.. 
iMtylhomepiptronyUmine (Kakhkn 
rXBRIKKN VOUM. K. UaYKI: & (Vi. , 

A . i. 1015. 

AMtylhydBStoie Mid. . aimI is 
rdivl «»t4r (uid }Kita»%ititii vili 
Wmfkikr, KuviI.kt, an«l Ji-usm.s'. 
A,.i. 1032. 

J Aceiylladole. |ilifiiylhy4ra?oiu- of 
Omk) Rud Sr>48a), A., i, 4’‘7. 
AMty!klBO(.SiJio^.sKNj, T., 
Ae«tyUuthyIC4rbAmid«, oxiiiiiii(>< vuuo 
UeucK), A,, i, 167. 

4 Aef(yM*metb^l^''f<'hex&ne au-l ith 
i'Tivtlivfs (WAI.LACH Hiid Kiiikio, ! 
A. I i. 472. 

• 3 Ac«tyM &«Uiyli yc/"bexan 3 ol, 
’««<mii4FbMone of (Hawhuth, I’khkin. 
wid Wai-uch), T., 131. 
i S-Ae«tyM*BUthyl-A^-(^.>A/obexcDe and 
lU dfriTfttiTei (Hawortm, I’khkin, 
lad WallachS T,, 1'J8. * 

I Aettyl-3-methjlkexole teld and iu 
‘I'-iivatifea (Crossley and Kr.Noi K . 
t. MU ; R, 137. 

1 Act tyt-4 mttliTlhydaDtoic Mid. thin 

{Wheeler, Nholet. and JoiiNstis^ 

A., i. 1032. 

1 Ac«tyl S oMU^Uiidole and iU saiU 
[Diels and KoLUacii), A., i, 231. 
dMtylBorphiM, chloro- (\Viklam» and 
Kaipxuixibr), Aa, i, 746. 

> dMtyl a iuipbtbol. See fl-Naphthyl j 
■itbyl ketoaa^ l*hydroxy-. 


^tyUitra«tkyla«rbMd»Uit •ilijrir' 

Ide (WteisCHUWR aa4 KuuiliK!), 

A I J. ;.42. 

9 AeetylpbeiuBtAreM and iU dwinp 

t>v«« .\i ii UaLiujiir and Ai r.xRTl. iu. 

t. >S*i. 

leetylpheaylj:lyci»*muiieMld, <)uiid8« 

■ >u-r of ou hm j\ A . i, 760, 

1 } Afelylphfuyl % m«U?lbeMlioii* 

Mole. 4 7 i.in'.K* livarv.sy , and iu 
•iisn.. An iphci.vli.ydraiajntf (MrUhO.* 
a:'d Ki NuntA >. T . 44, 
Acflylprepylfarbiande A,, 

2 A«iyl d X proptlvaleric aold and it» 

.tfirt.-jit- Wii.LAai and I'liAb* 

1 ' *'< m: . , i. |7^. 

Aertyipyrujallol, * > .andwdtxio., 

1 i .A M X \ ^ i. H jiiid IUhn), 

Aceiylpjrrotfallol iruneihrl ether, and 

i i'-iis..- d 4\\ d ; ,j fixjiv , A., i, 

AcetylpyroUrtarir Kfid. imih)l «tfr, 

;i ti Ii ui iii-i-,i...nji,i ,•<11*1. 

I’ -lit. i> .11 Kxi.iini, \ui Lacyt'jN), 
A.. J .-i-i 

7 AcetylquiodoUDium lu'-midr • Ku iirfcH 

in.-l A. J, 

AcetylaalicyUldphyde. S»« .-.Aoiuxy* 

Ut=. tlUhyi. 

AcelyUaaialol. -Kauhknka- 

M.IKI.s V.iKM, I }U\Ei: A l.lci.), 

A . I. 17. 

Aceiylanlicyloaalicylie acid. .Set* o 2* 

A''rl.r\ylwi;/-.y l"xyl*-n;«*i. ai id, 

4-Acetylto]ufReeDlphoDy)ajni&oaQiaoUt 

:• iiiir-i .21, aji'f ’.' j •hnitn. (Kevxr- 
JMN aiid l-l. l.l i 1, A . i, 3^. 
4'AcetyltoluPDeiulpboDylaainotolaiM 
111 \Kni‘iN uj. l UK I.r- A., i, 38. 
Aceiyl-. -loluidlae, -i < Ij1i>jo (KcsC’ 
KH I , A,, i. 

Acelyh'cralrole. • , and cyatio- 

(I'.XJ;'.U I IM niid A., 

J, i"'V 

Acid, ’'.n o,, .ind lU hihri Kali, froHi 
pi'Toliia.- ;n id <' Avi.l 1 1' iii, A., i» 

* fr.iiii nxidatiiih of l:l-dl* 

111 * t!iy;''\« ln})citt.'vn 2 niand ita idlTar 
»;ill I KijNKKi, A., i. id. 

ttolfl ' (ifldi'llTgiliotl (if cfototi- 
*!dvljy.|.‘ and i(i barium Mlt 
Smkm ky', T., nv'S2, 

(’.^11, .;0,, liitiu fixi'lal ion of l-.l-di- 

ftiivl A'^ cyclojrt’.nfam- (Kij.vek and 
VozsE^r.NhRY}. A., j. 968. 

* 1 -^ 14 ^^ Riid iu ttodiuni ult from 
broiuoiaocarnpbcuilaaic acid (HX 3 f' 
ifEhsuN and Heilshun), T. 1994: 
249. 



mm 


OTDIX or SDBJICnL 


tMi, axilittum at *■ 

phrlal, nM ite dariratiro (WitL- 
nUma, Mnrm, and Hnri;, A., 
i, Hi. 

- ftum axiditum of ttbjl ■- 

ejraiiiaannamjlidenBiMUta fSiti- 
MtR;, A., I, 44S. 

and iu mIu, faan tnbromo- 
d |.hth«liminopn>ijyltne (Oabriki), 
A,, i, 9.S2.. 

and ita lilrer »alt, from 
picMtin (Asi;|!l 1 (.<>;, A., i, loot. 

from oxidation o( ruroutnoiio 
(Koca and STaisn*' in. A., i, 09, 

C’,aH|aOj, from oxidation of curouinoiit; 
(Krraaiid Sraisn.Ai.a). A., i, o#, 

ttotii iinalyl bromnio and 
etbyl ao<lio)iialonato. and ita tthvl 
natrrfHuOKrdlxHTKASO Firs. Iri*- 
poxT and I, anal NX), A., i, .NM. 

from thr oxnlation of 1- j 
in«tli)rl-4-iao|.rii|)yl-3 allylcylohex I 
an-3-ol, and ita aalla (.SAVi/.EXf', 

^ A,, i, 474. 

from t:lii)d cani|diory). 
iJnnnryauoacrtata and liydroiti'n 
paroxide i Fuii.vrKii and Whiiki;.<' i 

1 ’., !W. j 

from dinn-thylaiiliydrovalo i 
lactone and magni'tiuin' inctbyl 
indida (lawAMTw ii), A., i, #04. 

CijUafl.jN', from UMloniaitncainm de- 
rivative of ealba/ide lOniei-, A. i 
489. 

CiaUijO^X, from i<atoma|fnvaiam d.-ri- 
vatlvc of diiilieiivlamine and it-a-eiUr 
(Oono), A., i, HO. 

from ethyl cam- 
jihoryirdeiieeyaiioaeeiale aiol hy- 
drogen iieroiido (FonaiKii aiid 
WiTiiEin!), 1‘,, 327. 

CiiHuOj, from [licrotin (.A\«y.i.ii o), 
A., i, 1004. 

CmWmOj, from oxidation of a |ihyUd, 
and iu silver salt fWi[.i.srAriKn, 
Mryiii, and HC.m), A., i, 140. 

proiluct from the yrrepara- 
^ lion of ethyl phlomglticinoldicarb- 
oxvlate (Leixhs and SlMios), A., 
i, 046. 

from cod-liver oil (ItF.int'- 
8CHKA ami RuEIXBKRor n), A,, i, 
766. 

^ 11 ^ 18^0 if® methyl ester from 
oxioation of ethyl a-cyanucinnaniyl- 
ideneacetato (Rxiiixn), .4,, i, 4is. 

C],H,,0„ from plienylproidonic acid 
and benzophenone (PatbrsO and 
CHiRrn), A., i, 65. 

Ci,H,,0,jJf, from the premration of 
nitrogaliio add trimetnyl ether 
(Harw.v<i), T,, 1595. 


AaU, bMi aanothen^ 

iu latu (Om asd BcAei^.’ **" 
A., i. 1S5. 

fnm ol*ieor»lai.ii. x . 
InrmaSdabyda, ud iu ■!« 
(Foxtsr). A., i, 7«i. ■‘ •' a 

fiaHxtOn fjuat oleic or elaide- a i . . 
foruialdcbyde, and iUace'i ’ 
liveiFoxis), A., i, 765. ‘ 

from IWijihenv! « . 

fuigenid acid (.SiuRRE. Btvn- ' 
SRV1.RL), A., i, 3*0. ‘ 

from oxidation of Jii,.. -, ,, 
acid, and iU niapi«;;.n. ' 
■KlUA.vti, A., i, 139. ■ 

ftnnt pbenyltneihi.j.,.. 
.|Uln<dine (STAfniNtlRR ja J ' 
ZI' KAj, A., i. 464. “ • 

C^ll^O,,, from uiidatioii of ,• . . 
g.-nie ai-id, and its 
(KiUANii, A., i, 139. 

Adda, relation Iretween the etr. .. 
and their catalytic aettntr'iix 
and MiMll.i.A.s), A,, ii, 33 ’ 
lonvity of, aa catalytu ([ij-x, , 

hydrolytic activities of (Woi m - 
349. 


Boluhility of .salts in fhr c.,ti.-,o - 
( Masson I, T.. 1132; )>,, ir- ' ‘ 
A-lsorption of, by sle-e|,% ■ 
(V, Ctonuitvii.'s and I'oi.m.i i 
ii, 1070. 

standardisation of, bv sohnm • , , 
phate (PkipbaL’xI.'a., ii, ll.-,/ 
action of, with lieuzopliemmr 1 ' 1 1 r . . 

and CillKr Fi), A., i, 6.4. 
excretion of fURNnxHsuX', A., ir 
antagonism of tire toxic a- tion .1 ■ 
salts (I. 0 EB and WasiEsty. t 
ii, 76.5. 

mdhm of weak, on the liloml v- w; 
(SeiiWAia and I.BiiiiEr.or.r: , A 
809. 

li.xation of, by proteins (ItiM.rr i 

i, 406. 

in soil (.Son REISER and Siiobev , ,t 

ii, 147 ; (Hai.l and Mili.ei:', A , 
429. 

alicyclia nnsaturatod. rrsinru ;. 

(Wauach), a., i, 472. 
aromatic, catalytic esterifi.-ati..!; ; 
fSRsnERi.s.s and Anm i.Ese , A . r 
637. 

carboxylic, preparation of sn 
aminos trom(LE Suei'k), T. 

P.. 104. 

degradation of, in the My I'm; 

MANS), A., 1), 910. 
dibasic, catalytic esterificatiBii t' 
(SiMDEKESS and Aboulisc. A 
ii, 1080. 



tiTDix or stmjiois. 


mm 


~Jkie MWmiU m ubjdria«« 
WMilMMj W6u). A., 

u 

Uitr, (UcKiui), A., i. 

'r««. 


miuenU, lafMtiott br iKa 4 «f 
(LABst tad Vu»i.i.K}, A., li, tMl 
utoaoUtio, frum n^imna^ 
of the Hulptfua fffmwtt o& (Bikt* 

BANUantl Vkiilox', A,, ii, 321 , 
or^jc. I.hololyjus af, hv ultm-vklH 
hjihl liKKlHEUir "ikttvt ClAt’ll. 


^ rod’livtr oU (Hkiduschka «ud 

RtUlSBtAOU). A., I, 7M. I 

Ui«at beat of htftioB And «(>«c}11c 
beat of (Haimol uicl Vavx.'OS), , 
A., ii, &5A 

rlccLrolytU of •olutionti of mIu of. 
iathe oorreMbDiiiiig acids 
tiXKT.siM), A., h, 842. 
bK^molytic power of (Shuiaiomi), 
A.,i.7W. 

cotupoandt of, with cholc«t«-ro) 
(Pabtikotos), T., 318 . V., 14. 
Ktlofpsii derivatives of, roUtioa of 
the nesthyl esters ol the (Cauls' 

T.. 1058 ; K, 123. 
fiimation of foriuic acid in 
kaUboHsm of (Darin and Wake 
man), a., ii, 623. 

ratio of. to uoMponiftahle enh 
sunees in the orgauUm (Cos i an 
UNO), A., ii. 627. 

ntiiuttion uf (StMMU'li), A.. ii.2:t:}. 
estiiualion of, in faU, iu presemv of 
•oaps (Hol.liE and MAiurvv>N). 
A., li, 1087. 

truuiO'sabatituted, inten<-tiuii id 
«<itrn of, vilh silver nitiwte in 
alcoholic solution (SRsiRit), T.. 
95. 

a broino-, tneothyl esters of (Ciiris- 
TdpuCKaud Hii.rnn i!), V.. 31 J. 
diUstc, action of the chioriihH 
of, on ethyl H'Mlioa('t’t<»A<Tl;it« 
.Vhbiukk and Jam. wit/ . A.. 

i, 836. 

filly saturated, catalytic preparation 
of listors of (i>BM»KKENS aiMi 

AiwutKxr), A., i, 000. 
unsaturated, reactions of, with 
fonnsldehyde (Foki.s), A., i, 705. 
fitly, volatile, estiniatioD of (Eff- i 
Hunt), A., ii, 547. 

estiniati(Mior,in fieces(Mil'Ai'<iiiEr *. ; 
A., ii, 666; (Kuklhtkin <iim1 
Wbldb), a., ii, 827. 

higher fitlv, optically active deriva- 
tives of (HlLDlTCll), 1*., 311. 
ammoninm salts and se)>aratiuij of 
the (Falciou), A., i, 5. 174. 
preparation of ketones of {Eaftef. 
field and Taylor), T., 2298; 
P.. 279. 

scetjlenic, oxidation of (Arnavd 
and UASRKPEATt), A., i, 615. 
mineral, ciyoacopy of (Corkei.*), A,, 

ii, 853. 


nos\. A., u, i:o. 
i-onda^tivily and diasocisiion of 
Wi..H!s«\s and Junes). A., ii, 

c!A«stfi..ai)oit of. a«'etordit>g to v^esoY 

iKvlk , A , u, :n. 

ft ili,- htfucitire of, on the 
’•tsl'ility *if tlirit catlvxvl givup 
■K*lA«'tF Ihti Tki'IIXoFF), a., C 

hydloxvl groups, 

Im'.s . ty uf C'akai.m ftii.) Ber. 
'‘'•■••IM . A., ii. 107». 
iijt' icliHiig.. .d nlkyl groupn in mUti 
" f r» ANSI . A,, i, 7 n;1. 

1» ■•frNtrrsi.ftAl'MIKjHTHA- 
n«.s j.rn Minks \..s Uvoii- 
^WI:ll i;j, Ar I <;».>. \ A., i. 601. 

■ •Kld«*.i.tn <'f. |.y JiJiMC tuid in sun* 
'i>;lit I'l.sjwMii^ A., II, H35. 

b< h(iu..iji «.f lul.uli] fungi towards 
llti;/..«<j nij.l HllkK; linaiN), 
Kmkk. ni,,l .SuAhiN), A., U, 
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)Ka«s.m r.ii. IIaI’kkRk, amlORDKR), 
A , li. J '.*- ; I'Al i I). A,, ii, 361. 
Alkaline eartbe, > fniijHitiDilN of ammoti* 
luiii » itntf wit It iQi Ain Aluiij), A,, U, 
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milk (Awi.ukikkk). A,, ii, 762, 
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KllAVt K;, A,, i. 1017. 
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A., 1, 1*07. 
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IliiKi.iSKnu), A., i, 903. 
angofltura. Hun Angostura alkAb>idt. 

I incliona. See CinciionA alkAloidi. 
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diatinction between tlio (Kleis), 
A., ii, ati. 
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(VlOBEltoN), A, ii, 234. 
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LEtU'Jl.li), A., i, 250. 
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P., 233. 

Iialidei, action of, on acid auiiydridca 

(VaMN), a., i, ll'i. 

baJogen derivativca, preparation of 
(V. Buaun and Bobkoki). A., i, 
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(Ueshav), a , ii, hOi. 
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707. 
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(Ekubaks), a., ii, .5.01. 

ebiorO', kinetics ofllie transformation 
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A., ii, 2«il. 
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and esters of (Kui bneai ), A., i, .529, 
Alkylammosiam nitrites (K.ay and 
Kakshit), P., 71, 261, 291. 
Alkylantbraqninoriei, preparation of 
(Seer), A., i, 396. 

AlkylglyoEaUBM, amino. (Pyman), T., 

■ 2172; P., 275. 

Alkyl groups, intcrebange of, in acid 
esters (Kounexos), A., i, 260. 

. SI -p AlkylhjdroxyphsnylethyUminn, 
preparation of (Aktikx*Ge8KLLsckaft 
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AUtydUoM-intbiaat. reaeu 
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CHI and ScBirr), A., i, 977 
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A., i, 939. 

action of hydfogea suipbide e 
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<f Allonolaetone (Levene an ) Ja „ 
A., 1, 15. 
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A., li, 210 ; (Strehhr), A., n. e* 
colour reactions of (TiiDpcrn, a 
501. 
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Allotropy, new theory of (Suiii icj .i 
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JlyllaiftOWbttic teid, diidieiiy! 

( BKMlM'Hl FaHKIK La 1>ESM K. . 
A , n 418, 
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raaaiKitN /imiikr k To. 5, A., i, 

Ufi. 

f-rmi'* acetic eatcm of (Faufkn 

FABRURN VORM. F. BAtElfA 

A., i, 659. 
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tf-Altnaa aud iia pbeBylaaaaoiM wad 
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prrj»ar»Tit»u of inimnniuro aaJta from 
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teperation of, end glaciiium (Wi'sntr. ; 

and CHtLAiizfi), A,,ii, 773. 
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16*: (SflilRii), A,, ii, li.'i*. 
AluwtUieataa. Bee under Aluminium. 
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Use form of (WeYBiR(d, A., ii, 203. 
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(Panicui), a., Ii, 210. 
Aliuite-bfsdanUta group, minerala of 
the (SOHALLEIt), A,, ii, 1101. 

Aaialpeie .Mercury alloya. 

AnaniM viutearia. ,Bee Fly agaric. 
Amber from Oalicia (N'lr.nzwiEiwKii, 
A., ii, 497. 
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‘ (SniRvorr), A., i, 427 
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A., i, 870. 

action of hypobronioua acid on 
MENU), A., i, 957. ' 
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Fabhik Gedkox KtcMTr.B), A., i, 
836. 

toiicity of (Desorez), A., ii, 1119. 
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hydrolysis of (Reid), A., ii, 477. 
halogenated, sodium derivatires of 
(MAtjoviN), A., i, 367. 

Amldisei, tantomeriam of (Pi mmerer), 
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GOTicH), A.,'i, 332. 
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(Etbbaik and Larocei), A,a ii, 278. 
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ate <LAXnHEi.i>), A., i. Iv: ' 
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the vam at.VKK), A., ii, 104. 
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Aai^ikaiMU, formation of salts hv | 
(8t iDA), A., i, 284. ' : 

A»*lRt periutphatoi, metallic (Bar- j 
nSR] and Oauolaki). A., ii, 889. 


iuaii 
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:H|.1 Ml M.'Kl , A., 1. 10)3, 

5 Anilo 1 «»'.l ;7 lolyl S mttbyl' 

pyrnfoloflB Mi'ii-O'iis tnil lll*sE)i 
-V. I. 

Anili s-htri's ^-lAfA', iwinii'iwni of 
: M is- H'li , A., i. 3fi. 

Animal fluldi, . li. iniw.idi.vaiPAl rtudiia 
-if i'H A'.MAinr.J.Mi;, A., ii, 962, 
lin! 

i-i»tiiiiitt<>n ft ru-i-tdiJM* in (Si-OTT* 
Wn-'-Ni, A . ii, 776. 

. stiiu.-aioii 'if i<xlini!> in IBkhnIER 
.mill I'fKMs , A., ii, 926. 

arli'-n <'f. "H rp^nUrUni 

i, Ai.iif ioi'Ni aHfl R^ishi), a., ii, 4)1 p 

vj.ij.*}, acliim of MphyxiA no the 
(Maihison), a., ii, 123. 
liHsiuTH, V-Uon of iryjTtin on oxidttion 
in (UAnEi.Li and Strks), A., ii, 

<ixidali<Jt> of isolated (HardEX tod 



iiiaie 


IHDEX OP SDMKn. 


AriaU Mb, of MMbb 

W (Battclu oihI 8ms), A., 
ft 132. 

••tinutun of dulotcrol in (Lor- 
woRm), A., ft 8<«, 

••tiisntion of oz^dow in (Vn.<cos), 
A., ft 750, ' 

A»4»«l« incretw of protein daring the ' 
btteningafiPnirmondFnraKe), ! 
A., ii, 304. I 

cold. blooded, |ttnerentic dUiietes in | 
{Diamark), A., ii, 1117. j 

MinhUllFdo, eleetroljtie reduction of i 
(Ta/rl ind .ScHRi^el, A., i, I 
734. 1 

Action of, on tile eoiiinm derivative of 
[■henjlacetonitrile (lioi.Korx), A., • 
t, 783. 


0- labjbbmi-MtMMb 

an, Fnisnici, BnAcnc 
Kecul), a., i, 387. 
l'P-Ali>rt.t:tdlteMhplh«l(iBiu„;. 

iu, niocido, 4:7.d>nitro-t.t,.. , 

(MfutoLAtad KrxTZEji), T,';!, . 
l.p-Aninrl-StAdiBothjl^-boulansu 
dot, 4;7oi)nitro.|!-hydroxy. , 
and KrsTinx), T., 2040. 

1- jeAnlaylkS diaotkyl e-bnuiaiAa) 

oloM, 4:7.dinitro. (Mri,Wj: i 
Ku.smx), T.. 2039. 

a p.Anu7lh7diohjdiutiniao i.. i 
lalti (Fnn sn and Lriieiivk ^ 
907. 


tj. 

Ud 


AniaTUdenoeinnoayUdouocetoae 

j> Slelhoiystyryl fl-«tyryl»in\; i,. 
one. 


p-nitrophenylbydrazono (Ciisa and 
VEr-CBiofri), A., i, 311. 
brucine aolphite (MAven), A., ii. 223. 

AainlAehylo.p Bwthozyphenjlhydr- 

tEone (I’adoa and .SimiI, A., i. 
1029. 

Aab 'imRldozlme, tranaformation of in 
Tarioiia lolventa (PAriTK.so.N and 
MortooMEIiIE), P., 276, 

Aniaie oeld, rf/thio. i/>.oieMoj*,,pAen)/f. 
cnrbithumii- ori,fj, and ila salt.e and 
erters (Bi.o«ii, lliiiis, and BniijK', 
A,, i, 43 : (Hiiii.v and liMu'ii), A., i, 
49. 

o-AniEidlne, Scblorn- fOitroN and 
Kiso), T., 1189. 

m- and p nitro , aeparation of : 
(CiiEHinniiF. FAniiiK (IniR.'iiiF.in- , 
Ei.ektroxI, a., i, 125. 
ar-o-AnlaldlnoMetophenone and its 
iheuyibydraznne and aeinicatbazone 
BrscH and Hefei.I!!, A., i, 583. 
«.y>-Anitidinoaoetophenone and ita dcri- 
rativea (lli'a'ii and iiF.FF.LF.), A., i, 
584. 


Aniaf lidenahydoatoin and i 

fWiiEELERand HorritASi, A 

a-Aniiylidene-T-pmothoimhenylpirae 
onie acid (.Stoiihe and Bexaiiv ,i , 
377. 

/' Aniiyl S methyliAobstyl alcat,: 

iHali.ek and Hai’ekI, A., i, 7.’. 
p Anlayl a niethyli.wbntyrie acid II i: 

i.eh and llAfEK), A., i. 728. 

/l Aniiyl a methyliA-bntyianiide i II n. 
I.Eit and HaI ER), A., i, 728. 

2- Aniijl -4 matbyleonmaiona ' S r . r : . v , t 
and l)F.rKF.n!, A., i, 366. 
Aniiylpbenetyiaeetonitriloi I! h i nr v. c 
pAi i.i s, and Perkiv), A., i, •'is 
Annual General Xeeting, T. , .577 ; I' 
77. 

Antheaterol and ils acrtatr, .an. I 
bromn-derivativea (KlAiniil. A , i, i:,:- 
Antbocyanie pi^onti, ronnati si 
(CoHiiKii, A., ii. 1126. 

Anthracene, derivativca and ' .tidj! . r 
of(.MEVEK), A., i, 19,3, 196, 
Anthracene deriTativea Kvnni: 
fahriken voks. K. Bayf.i; A i > 


8-Aniiil-3'Uphthyloiaione (Pai'cia and 
Sasti), a., i, 694. 

A-AsliU-c -rn., and ptolyloiaione 

(Paboa and Saxti), A,, i, 694. 

Aniiole, e.iodo-, l>ebavionr of, in the 
organiain (Ll"/ 1 zaiu and Saita), A., 
ii, 1015. 

o-ABityloinnamamlde (.Stoekmer, Fki. 
tiERicI, Bkauticaai, and Nf.ikel), 
A..i, 297. 

o Anisyleitmamaniylamlde (Stdekuf.i!, 
FRinERici, BRArTliiAM.and Neckei.), 
A., i, 297. 

o-Aniiyloisnaraanlllde (Stoekmer, Fri- 
DERICI, BR.AUTIOAM. and Nrckei.), 
A., i, 297. 

o-Aniiylolnnanihontylanildo (Stoerher, 
PiiroERioiiBRACTioAM, and Neckei), 
A., i, 297. 


A., i, 90.1. 

Anthradiisoozaxolo (Frei ni, n : 

AciiEsiuni), A., i, 70. 

Anthranll (llAMRERCERand Fi noi.i. A 
i, 60. 

homology of, with methylaniliia: 

(Scheiber;, A., i, 915. 
conatitution of, and ita oondi ii'a!- ■: 
product with aniline (liEI.i.rr. iri 
OrO.vthal), a., i, 27,8. 
Anthranilie aeid, (o-arni/iof'erioiie . 
4-8cclylamino- (KALl.r. A to. i. A . i 
667. 

h.bromo., and 3:5.rfibromo. ami 
chloro-i methyl e8ters{FBEi xn n 
A., t, 687. 

3:5.(iibrorao-, raeparation of 'Ui 
MAinr and Korktscbsi), A . 
292. 



nrotx or Mnuicm 


it 131T 


MrttfMW* mHi Mianh, uid Mm. 

iMikyl tM*n (lUikiioic 
jUituS' * Som-Faimk), a. . i, sj*. 
A^taniUt aiiiii, Mooodai;, (HiBMin 
«r md wtut i nr w (nun tha utMao. 

j«nntinsartHoi’ic.\»iMl 
i . I. W 

AuknHl <M(TU), a . i., 1»4. 
AailgiMTl-rfAr— wnlliinlllt mM, 

jAsmob; O-aakrilrida iUtLiiass 
lad KoMtncflKi), A., i, JSS. 

1 AiltoffriM ld a ii , 4-uiiiia. (Faa 
>i>r*MUEU> Tum. K. Kavik a 
C. A., i, 1*7. 

AiUn^liaal iaranthraiKil] and ita di 
‘aaJMtodltTKR), A., i, 1»4. 
r AtlkFHliaoUMf sllSM 

(Bally, tkHuLL. and 
A., i,*77. 

AtOniilMM »nd fihvl utirr. tl.t 
aratffs (dMin and \ ii 

S'l. • ' . 

cimdeniatian of, vitk idirnoU^.Si ii an- 
al*, Ki-tNBorK, N'Aiiiiinn. Uax 
DLSIS, BilSKOYK, and Dm 
rnlirr). A., 1, M5. 

|a>t«niUou of Ualogeu drrifative^ ..f 
h-alUacut Axaix. and Soii.a 
HaBMIK ; KAKIlK.SfAllHlKtN 
VOBK, K. Havkk a Co. . i 
4IW. ■ ■ 

Ji-n*ilive», im'iiar.atioii of iKAitiiKy 
BtlKtS YoKM. K. lUVEl; .A C., I 

A.,i. 884, lO-diJ. 

Huinoiwid iiro|«rliM of |.Si ll•.l.L.■Mld 
V. \VouooKowiiii<,M}, A., i, 8SS. 
oMof, as raoMaut dyra I V. Ctonoin 
vita). A., i, 848.' 

lalAtt<)aiasiu, l ainiiio (Uli.mans an.l 
foDOR), A., i, 468. 
uUoDof salphuric acid and glvcci.d 
on (B allv and .Si iioi.i.) , A..i,6;ii. 
D'J'diannno., preparation of (FAnn- 
wtRREVohii. Mki.stki;, Uvua 
k BRi'.sixii), A, i, 469. ’ ' 

t btoinn ] .amino., benzoyl dtrivalive ! 
iFAnBExrABKiKK.S toiiM. F. Uavki; I 
A • '>.). A., i, 469. 

J-l'tomu i aiuiuo- (FAitiiENKAmiiKK.s I 
lOKM. K. KAYItRk Co.), A., i, !IP5, \ 
•idafibromo-l amino-, acetyl deriva | 
tire (Farbrnfadkike.* vokm. K i 

Bayer 4 Co.), A., i, 167. I 

1 1 'hloro-, and DS-dfchloro-, oximesof 
fREt’.VD and Aciiexbai H), A . i 
70. 

1 :2', and 2:3-dM!hIoro. (Ii'llkann and 
Billio), A., i, 491 

I Sdicliloro- (Baducue Anili.v- 4 
Soda-Fabrik), a., i, 466. 

1:5; and DS-dfctloro- (C llmA-sn and i 

a., i, 1010. ' 


i '“‘•“'“I »««'• r lutMi k 08.J, 

I and iu aetata (», 

! a .a d-. i. S48. 

j ABtAntunaHa, ulUngen derivaiim rf 
I IfLkAN.N', A., i, 504. 

aniMio , ,.,f|araUon of (I!ai>i«** 

A^mlis i Buha Fabrik). a,, i, 

! Aa^raqaianaa tariat .I'llma** and 
ii.'»Eiii, A^ 4 !,j) . itnnuAiix and 

, l.tLLi,.,, A . i, 4iK(, 

I Aaiiraqainona 1 » aeritUiaa iULmasjt 

I dill S.*S»: , 

I Uy<tiu,- il'l.IMASN*|ia04 Hj|.St»). 

r -V. I. " 

: daUraqninana 9 1 aaridaaa. f.aniino-, 
A 1^ cm''"' “"d Billio), 

Aathraquiacaa 1 9 atrldonaalaa (Ull- 

Xa.sn aiid.s..M,), A . i. 488 

Antbraqainona 1 aalllao e carbuyUa 

^cid I 1.1 MINS 4n,i OfiixNER), A., 

I. l-.i. " ' 

; Anihraquinoae 9 anillna . earboxytta 

j Mid I IJ.M.WS Jilui Sn.Mi) A., i 

j Aalhraquiaona 1 5 biaaalkraaUie aaU 

J UtAM.'.t lit: .\sji,iv 4; SobA KauKIK)) 

I Aathraqniaoae 1 5 bis a UtialbabMia 

{ Bcid ill.n.eoE .UII.IY. 4 Soda. 

I fC MK , A., »s:, ; (I',,. MASS and 

I Ill , A,, I, imo, 

I Anthraquinona 1 9 bis > IbiolbaaiBia 
i "'i* IllMAAN KnKi III ), A., i, 

j Antbraqninons 9:1 B 6 . and 8:1:7:|.’ 
i biithioiaolbons iCii.max.n and 

I'YUni A,, I, Kill, 

I Anthtaquinonscarbaaiids ciiloride, 1- 

I oioiio F,»iinKM.AniilKf;x voBM F 

I Bavkl k Co. , A , i, 167. 

I Anthraquinonc 9 carboxylle acid, D 
! "Ill"- (I1M1I-.1III: A.mi.lv. A Soda- 
^ A , i. 1.',.’.. 

Antbraquiaone 4' cbloro 1:9 dlbydro. 
pbenaxlns 1 'ii,m.\n\ and Fonoa), 

A , 1, I'l.e, " 

Antbriquiaoaa 2:1 6:4 dlaarUant (Ull- 

MA.NV and Ui II«YKU), A., i, 490. 

Anlbraquinone-l.b dlaniUaodi « catb- 

oiylio aaid I'i.i.vi axv and OciisHEa) 

A , i, D'O. ' 

Antbraqainono-l:2 dicarbOEjrlie b«U 

end il» aiiliydrnlc and iniido (ScboLL 
and .Si invixoEiii, A., 1, 995. 

ADtbraqDinone'3:6 diearl^jUe aald, 

1 Idorirle and amide of (Seer), A., i, 
•iSfl. 



Aitfcti fih i i i ttn w Wn rUe Mii, t*t~ 
ud Iqtfc-bnMM-, tod Mdedo-, Mi 
Umt Mitt (CiJaaismB!i tad Him 
UM), A; i, S4S. 

lalkntaiMat-t-MikTdnH-MMkrI' 

allMtiht (UiUAScx ud Fodok), A., 

L W8. 


' .toaiUfamu ^ 

AatilMi, Anatkai <4 lAt hs u. 

SxttioB of (ttrcuAurr ud Kx i,. 
JL, ii,81Z 

Aatljiy. tqaQibrna) of , 

wltaium «itfc (PiUKis ' 


iMkrt^aiatBt-l.-t'llkjrdnFkntilBt j 

(Ulliash tad Futiua), A., U 4S7. I 
AatkiHaiaoat't:3^kMUiia* (Ull- \ 
MAXXtml Faout), A., i, 187. j 

Ailk^tiiMt-t-nlphMit mU, I i di- i 
tmiiwi- (FAtllWKBK^VOHM. Ueiater, j 
Ll'vil’it. A A., i, ifSt. 

AstbnqBiaoat-l'O-tAionMBMle wid ; 

(Ulluaxx tod Kxkcht), A., i, lulO. ; 
Aathrtqolaoatll-tliltxiniluiM (Ull- I 
HAXH tod KXKI.'IIT), a., 1 , 1010. I 
AathrtfaiaoBiarttAtnt, I tuiiuo., 1:4- ; 
diamioo-, aod f-cliloru l aiiiioo-» . 
(FARBisrABKitrs vgoM, K. Bavio 
A Co.), A.,i, 1«7. ! 

Althn^olosjUnthraqalaoiie, 1:4 '/i t- j 
amioo- (LjLI.oa.vn au<l BiLLIo,:, A., i, ' 
401. ■ 

d-Aatlmqalao jltathraqainoot'S : 1 ' 
ttrldOM, taniino. (Ui.lmasn aoj 
BiLLtol, A., i, -iul. 

4-(S")'Aatlm4aiooaplb«uoph«non< 2'- j 
atiboxpUe tcid (Scholl to'l Keo- 
vlL'a), A., i, 4i:i. 

tnd A-AatkrtqtUaonrlglycint (Faiiu- 
WIBEE VOKM. MElJjrEll, I.CCIlv, 4 
Bbcviso), a., i. .'jIS. 
Aathrtqolooxtlineqalaont, ad diliydr- 
oxy- (tA-diA(/j7ro-j’.yl*;l*y».y/'«;oi*'oi* 
<Aro?ui)U/n<) tod iu »o<liuin ilerivalivi’ 
aod aniiuo-oA rfiliydroiy-, aiol oitro- 
ad-diliydroxy- (Scholl and Kro.- 
BACHEII), A., i, 7J|I. 

AothnqaUyl diethyl ether (Mkykh), 
A., i, 195. 

Aathraqulnyl dimethyl ether (.MkyebS ' 
A.,i, 195. . 

Anthriqulnyi methyl ether and its 
ealte (Meyeh;, A.,i, 195. 

AnthTtroflo dimethyl ether nioiioitiiie I 
(FREU.NDand Achesbai 11 ), A., i, 70. 
AathratriqulooDedihomoeaUcylic acid 
and ita salts and di-rivittives (Ci.km- 
MIKaxN and Heitmas), A., i, 543. 
Asthraae (Miyeh), A., i, 194. 
Aathronei.woxBioie ami l-chlom- : 

(Fheuso and Achenpach), A., i, 70. 1 
Anthroxtoia teid, ethyl and incihyl ! 
eaters (Hellek, Koantz, and JuB- 
(IXN9), A., i, »(i4. _ ; 

Aati-ilglntinBtioil hy bacteria (Weil), I 
A., 11, 619._ i 

A'Antltnii (Kiliani), A., i, 13S. 

Aatitrol, constitution of (Thoms aod | 
SlBBBLiMO), A., i, 724. j 


M9. 

hebtTioiir of. la the body (Ciaji i , , 
A., ii, 44*. 

Bctioa of eoltxerwtter oo Bic, , , 
A., ii, 8*9. 

action of, on tryjiiaoaoiihi it.;-,. ; ^ 
(MobjUIbbjotr tod KosEAn,^^' 
A., ii, «32. 

AitimoBy tUtya with iron il cLTi . , 
A., u. S98. 

with lead and tin (Loebe;, a u, .-jl 
with tin (Kosstabihoee ao.l .ne.a, 
orri. A., ii, 1098. 

Antimony aampeuda, KonnirijUl otK* 
of, 00 BaeiUut lyptionu (Mue jan u,! 
CjejEEB), A., ii, 519. 

Antimony, (n'bromido tnd tru iil ni. 
latent heat of fusion j f Tui! 
tocEKi) and Meyer), A., ii, ji; 
ccni|>ound9 of, with beuiei:- 
with substituted beuiencs Olu 
M-HfTKis), A., i, 273, 274 
Irichloride, equilibrium of, ailh [e-, 
pyllienzeue (Mbsm hi tsin , A 
1, 532. 

coiu|>uund9 of, with aniline, ,i.-> LI .s, 
aniline, and ii- ami toimihiin 
(May), T., 1384 ; P., 125. 
prn/i/chlori<le, double sails of. I:',; 
alkaloid hydrochlorides (Tli'imn 
A., i, 484. 

hydride, solid (Recki.EBEs ll: 

Scheiber), A., ii, 404. 
Anttmonoui oxide, oxi'hiti'<a 
(Tisole), a., ii, 1080. 
selenides, electrical resisuiijc .f 
(I’p.i.ABON), A., ii, 575. 
Antimony orgnnie eomponndi iM\t 
T., 1382 ; I’., 124 ; (Moiu.is «: 
■Mil rlethwaIT), T., 2280 ; 1' , 27i 
Antimony, detection and estimalica 
alnall quantities of (Si'll lUEoajr: 
and GoLI'SBROfCH), A., ii, 338. 
detection of, in cases of js'iaiiin.; 

(Peukazzi.ni), a., ii, 438. 
estimation of, in water (Gactier sal 
Mociikc), A., ii, 301. 
detection, separation and estitnsu 
of arsenic and (Bres-samn), A ’... 
1134, 

Antipapain (Dkzam), A., ii, 821 
Antipnaomln (Battelli and Sioi 
A., ii, 1008. 

Anti-protanaa from bacteria (iUitt: 
A.. 1, 512. 
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illftt 
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alat). mponad oC with hnfe 
dklari^ (JMra* ud Viwl), A., i, 

«lt 

MpaaMb af; witk tin eliloridw 
iinu ud ^nuLX A., i, 3 m. 

<if, wltk tolacMtiilpbaiiamiilu 
iVotriltUL), A., i, 4M. 

AtflfplM. «■ uid »■ AniAO'i M> aihI 
^4■dullUao■. «•■ Md r-l’Toiorl- 
Eaiaa , 4-liRiiao-ai- uxt ^uxtyl. 
siaiw-, l-bRunD'r-IwuuvLuBin'D . 

I Uami>-i«- uid />-nitrO'. o'., m. tuj 
y^nitro*, •-» !■• *ad r^'diaitro , w- 
ud 4 uitnao . 4-mtn>M 

^^E^yUnuiio, 4*uitrDM-yt-fiEDEoyl- 
t!iiin»’, ud t)i«ir ulu wd drrivi. 
Urw (MU'BAZUS GHAKf, liEaiK.^, 
ud BuikX a., i, 23a. 
hrfaurt of, 00 tha proteioj of MihkI. 

MUDI {CKtVKLUl), A., ii., 409. 
uinulion of, iodometrioolly. in mi. 

irnuiimaiSLIlKWTK), A., ii. SO. 
iliaafll<t,iallnucaof, on tlia aniolyali, 
ofytaal (JfAVAW.iRT), A., ii. 840. 
af ariM, ictioii of iJoKDA.v), A ii 
SIS. 

ititknakia. bapatio, iaolalion aud 
fiUmotion of (Uovos, JloREL, and 
I’oucAgn), A,, ii. 213. 
pafoaga of the, into tlie I<I.i.hI 
(Dovo.x, MoBKt, aud I*oi.k'.ti;ii' 
A., ii, 40». 

irta. atbiromatoua, chemiatry of Iho 
.SU40 : A¥C*EDKR: v. ZErNfK) 

A., ii, 219. 

taliU iCaiiRROK ud JIit'Ai .iiiKY 
A., ii, 734. 

utiSriai, cryatallography of (i., 
&Hfi.rES), A., ii. Olfi. 

AyioU, additive <»m|«und!i of, wiili 
pknl chloride and j-trinitrotcdocn.' 
tiraullogranliy ofiBoEiu.'i), A., i, 290. 
laybylllu (SmTu), A., ii. 501. 

'param for carrying out clieinnal 
rtm liona (Spitaijikt), A., ii. 
iMfrcaeTringandineaanriiigpoisniiou-, 

liygroaropic or low lioiling lioiiidu 
(SrtivKfirp), A., ii, 100. i 

' t ahowing the formation of niirog.-n 
(oniiwunda from atmosplierio air 
(VAX Krri, a., ii, 35. 
pUa. conaiitueiita of (Tiiomak) A 
11, 920. 

«l»*ition of aeeda of (III iierI, A 
11 . 1024. ’ 

“ regia aa an oiidiaiug agent 
A., ii, 719. 

H (t“ld in (I'f.iwozxiK), A. 

p»ita, tranaformation of, into calcite 
■“•eHiacuRsKO), A., ii, 888. 


*«»*«»«•. row tatotioM of fTrih 
ow). A., ii. m ' 

ciuujfcBni,. w>«ititoa«hl 

. J*^**‘*^i^K w» 4 aiiiTa). A.. L 4 ?i, 

: *Ab»tia in paar-Uae loavra^ (Botr». 

{ SM “ A.. I, 

i in j-oar t,Ai„ and ita funeiioo in m. 

i , “'"^“'"^'I'loiA). A., ii. 14 A 

! t'T ow 

; .See undfi KWirwheiiiuirv 
; reaction, of ilUi. Hait.i. A., 

•'II'II . A.. II, ]10| 
'«lt»of|W,.i»«, A.. I, 687, 

" l' 'do'i' 'i*SSAW4T), A., 

Argon, fia-iionai cry.lalliaation ud 

el-riHc anghl of (h-lMItEH ud 
ri.i-h<<f,xK . \ jj^ 

•hviniiii ,.| , Si., I ll,', .4,, jj, 4,g 
'iilu'.'il ,1,1, Ml, and iwllieniia of 
^ -''Ii.- lUssw 

»«»'M loMMtl lS . |j, ^>03 4 ,J 7 

e.",ien, of 

*KI. , A., ji. VO. 

iati....f kn|,|„i, |„_ ,|,ii„,| gaiaoua 

loatur,, Moi'iim ud L***p*| 

11. W 

i-itio ..f, |„ Iiiirog,.,,, (u uainrj 

; "oMui.. iMoiiiR,. ,n 4 

Ul'AI'H. .t , ,j, 

group. j-}i)»icfi] ' onlt**!!! of gaaiAi 
<*> !iu* t<‘i 'iihKniKo.vi. A ii 

los. •' "■* "• 

■Ik-!.- !ni- of Uif* of ibe 

‘■•'J I' *. A., ii, 4 ';h 
vn..'..sil, of paae.of Ih,. iliElSiiAXUnV 
A-. n. -'.s. '• 

pis., ,.f il.,., „.1„1|„,| I 

vis.'osllv for .'l(,SKi}|a) 

.4-, II. sf, ■ ‘ '* 

j„ III,, ,,^ 1 ^ f 

'l.E'i r.i Id, A , II. .'.2.',, 

Aromatic compouada. ndintion of, by 
Sal.,,lr..r', i,„.|l„„l (.Sk,,., R,j, 

A., i. ‘Jv'J. 

inlr...|orti.„i of pl.ilialic a, id groiipa 
into iS.'iioi i, and .sreiij, a. , i, f,jfT 
(■S' Iioii.aii.l N'Eovire:, A., i, 687 .' 
ra.ation ..f ilm velocity of chloriiiatloB 
of. i.i . -onstitiifion (OiiToN and 
bi'-l. T.. 1377 ; 1 '., 196 . 

as cli'dagognca i|‘irR(iWA). A ii 
1010 . ■’ ' 
eolid. emission sja., fra of ((lol.iiaTgin) 
A.,ii, . 500 . 

Araanilio acid, dee Phcnylanioic add. 
/i-aniino-. 



jmmA bs taubm ^ amwLr tm 

A., if Wt 

■notnwie moAiAcstunu ef (Jouiois). 

A.,u.:20. ^ ^ 

wborptioa of, b]r kloDiiuam b jdnxi^ 
(LocKEMAjiif anit Pai'cu), A., ii. 
730. 

•laorptiMi of, by beotroot (BcMMUt), 

A..U,919. . , , 

AcUorptioo of, by ftfrric hydroiiao 
(LocKtMiSS), A., ii, 4SS. 

CompottivU of, with mang»B6»e (A*- 1 
aiVACT), A., ii, S99. j 

cofnpouniU of, with tin (JoLiwj!^ oad , 
Dun-Y). A., ii, «13: (Paiik»va!<o ■ 

anii ul CisaAiil«b A., ii, OM. 

flctioa of, on rc<l bl',.vl eor^tuiclw j 
(O.yaka), a., ii, 213. j 

eicretion of, iu uriuc, after use of j 

(lihydroiydiAfnirioarseiiolaiuzeiie ! 

fflREvasl, A., ii, Sll. I 

ArMaUtUoyi with merciiry, jirejiorAtioii , 
of {lJUViAVli.), A., ti, 403. j 

ArM^e eompoaadt, genitieiiial artiou of. i 
on typhijtus (MoRoaN . 

Riid CoufRU), A., ii, il'J. j 

iufluonce of. on llw fermentatiou of 
augont by yenal tliARliE-N' an»l ‘ 
Youno), a., ii, 519, 

toiicity of (l.AisiiY), A , ii, 69. 
trtehioriae, iateut lo-at of fusion of ^ 
^ottofZKO and Mever), A., ii. . 

hydride, wilid, conniositioii of (Keok- 
LEBER and Si'liEinEii), A.,_ii, 390. 
ArBfllonioAide, oxidationofl riNoi.RJ, ; 

A., ii, 1086. ^ ; 

ArMSio acid, hydrates of t BALAREff), ; 

A., ii, 798. i 

ArMnldaa. pre(siialion of (Hiliert 
and DieckmaRX), A., ii, 98.5. 
Ananio, deloctiou of. in cases of poison- 
ing (I’edraezisi), a., ii. 438. 
detection and estimation ot, in organic 
componuds (Bre-s-sanin), A., ii, 
1133. , . 

detection, separation, and e.stiniation 
of, and antimony (Bressasis), A., 

detection and separation of (oal- 
KuwsKt), A., ii, 153. 

estimation of, in arsenical greens 
(Heiduschka and Recss), A., ii, 

438. 

estimation of, in mineral waters(.AoE.NO 
and OuicciABDisi), A., ii, 769. 
estimation of, in org^ic substances 
(Lockemann), a., ii, 1026. 
estimation of, in pyrites (Hattes- 
saub), a., ii, 1028. 

estimation of, in toxicological analysis 
iNlt), A., U, 932. 


■ttu, 

c 


, .t 


rah 

A, 


.1 


«. » sites 

Cicw* i»d Bitor). A,, u. j.; ' 
AjMBlIaa. 8 m nadar Anet,,.. 
AiimhiEMlBi |p'-4ia«i£», .. 

mIu (RaaLica, BaErnt;, 
ScHKm). A., t 594. 
diaainodtbydmiy-.ncreti .0 ,ft 
in urine after the use (,! ■ 

A,.ii, 511. 

detection of (ABELfSt, A. 
hydrochloride- See S*:,*.- 
AnensBSlyhdie aeid, gnanUi. 
iRtsiE.RUZiM and PiXset, 

ArMBopbtttola, f^rabromo . r-c 

and tefroiodo- (Pabbw rta 
Meisteb, Li’cifs, a Brim* 

1055. 

Anesophenylglyeine, acuot. 
try{Mnoaome infectiorts ic 
(Browsi.ro and McKerjii: 

59. 219. 

Artemuisphenylliydraiane Jti; 

-A., i, 898. 

Arteries, fat in the coats of K’.- 
Ma.rsiro), a., ii, 1119. 
snrviving, reatdions of (Cow . 

413. 

Arylamlnsa, synthesis of illAiLiu w,; 

Mrinr), A., i, 535. 

Arylaialnie acldi, nitrohyloij. , 

; puralionofvKARRWEHItRioi'.s Su 
! TER, Bvcius, i BkI'.s i.so , A . I, i 
Arylasoaeetonediearbozylic aeid. 
esters, and their comlensslh.ti p: 
with liydrazines (B elow anil i;..: It, 
t A., i, 1043. 

: Arylnitroaohydroiylaminei, bfi:. • 
I tween bisnitroao-coiiiioun-is n 
(Bambbroer), A,, i, 996, 
Aiylsnlphodiaiounlno-deriyatirM. 
pamlion of ( AKTIES llEstLI.' so 
ECU AXlLIR-KABiaEMloS., A 

I 509. 

; Arylsnlphon-anilides, and p aiptii 
1 ides, aiumo-iifrivative.t -if M i-e 
1 aoJ MifKLETHWAn"-. V., 
AryliuJpboayl chloriilcs, i'-.v.-n-l f.: 

alcohol on ((lOrB.w.;. A., i, 
Arylzanthdnolfy hydroxy-, -vr*.; : 
lialc^c'U acids on KiuiiPF..'. » 
West), A., i, 737. 

Js 4 inun europaum, pre-enr*' -f i : - 
i<i« in the roots of (LE.-I KI i A 
525. 

Ajbeitoii use of, in the &Ur»'. - 
pennanganate (Tscheishwilp. 

43. Y . 1 . 

Aiearidole glywli 
(Neuon), a., i, 797 . 

.g^sicnris luinbriMidtt, a glucs?*^ 

in (McCruddbj*). a., u, 4I-- 



IKDEi of SDBJBCTS. 


iil^l 


Him, ^ pwao^ytaa; 

,' Wu«i «rf SciSim*). i., a. 611 1 

(■**»*). A., ii, 7«1. 

Jiufm maeieaiam, <oa)id*iti«a of 
tit mol of tllA«<Jli), A., ii, T«l. 
lilt'****’ l>bxxi- ^ stood. 

mtoutrf (Stolti), a., ii, }4ft. 
^tnto atiiutiaa of, from Ttgttoble 
tad uUDal matter (Ftiratyr), A., 
U. 446. 

jlttanfiMi 0“ 0^1 >■> tt>< prudartian of 
milk (Moaoiy, Bevix, uJ U'est- 
aacaut). A., ii. 761. 

.;»j^ex ^romiam, derivttire of 
rtcai'GAxrr tad Sekiin), .4., i. 


ityancUeditUMarbozylli atU, liearvl 
bfdiOKeo eater of, ted iu barium tall 
liituraiEB and Weiuenbaiit). a., 
1 . 117. 

Aiwtfta, ronatitaeuta of the roote of 
iUuUE), A., ii, 3114. 
itpartie aeid, aciiou of jiutrefactive 
iafteria ou iAceeema.v'S), A., ii, 757 
Arfer;iUut ntMr, inBucitce of man. 
(faatae on the devclo[imetit of (Bek- 
rntSD and Javillieii), a., ii. ',123. 
inAaenoe of zinc tud nianganrte on 
the Jerelopment of (UtHrKASi) and 
Javiuieb), a., ii, 421, dll 
uliliatioa of eucubin by (l{euis...BY 
and Leiaj), a., ii, 75t. 
taeindlation of pboaphorua by tUox), 
A, ii, 914. 

itiulintae in (BoaELLl), A. ii. 1022 . 


Aiphjr^ aetinn of, on the tpinal 
tnioal (MATUiaox), A., ii, 122. 
rffact of, on the vaso-niotor centre 
iUathikon), a., ii, til7. 
iaalmUatioa of planUi. .See Plant 
cimiUtioii. 


Altar, woody, chemical examination of 
(RaiVoed), a., ii, 820. 

Aiymmetry in the auppoted ahe«.nce <>f 
an •ayminetric atom (Maiikii), P. 
317. 


lUeainit* (Uxoeiiach), A., ii, 1100 
Itmoiphen, conitituenU of the upiM-r 
Uycra of the (Wkhesek’, A i 
271, »«7. 

fttimatiou of the degree of vitiation 
in an (IlENiiirr and Bot vesv;, , 1 . 
11 , 532, 

htmeephario air, linespectmin of (IIkm- 
aAtro-H), A., ii, 449, 558. 
ultra. violet siiark apectnim of {Wao- 
Sf-Kl. A. ii, 829. 
ioniaation of (Kri), A,, ii, 89. 
ndioactirity of, over thecea tHusor.), 
.A., ii, 1060. 

ininerat cooitituenta of the dust in 
fHA«n.Ev), A, ii, 658. 

C. ii. 


*'**yAiTi* Elr, aniMBt ofearhoadSnE* 
tde in, at Uonu Vidae (SaraAsnt 
•A , ii. lOS*. «»»■». 

•pjaratua for ahoxriug tht fomitiM 
of niitttjttn oompoQBde from fva» 
liSP , A , ii, S5. 

fortnatrou of oxidising agents in he 
means of ullra-vioiet light (CBUili 
•S '. -A . ii. 717. 

exptrtd. antount of carbon dioxida in, 
m town and country (THOMaoKl 
A., li. la.s, 

irotcin. cleavage |mnJucUia CWgic. 
IIAniM', A . ,i, 9P3. 
liquid aii.l fc.Inl, apiwratUA for the 
prel .rali n of small nilaulitlea of 
A., 11, Iflg, 

•d laK.raiorina llAeKiDivw, Ki'LEA 
and Houma . . 4.. 0^ :ti.4 ' 

i't|.irrd, ..AiiiiiAiiiiii of, iu man 
(liori.us'. A., ii. 85,8. 
estiii.Ati.Miof Mxig,.i, in, voliimetriealiT 
(« 'lao' , T , Itiio ; p. , is;,. 

Atom, stnictoie of ih,. \Ht'iMEHKoiinJ. 
A,. 11, t.M, '■ 

numlwr ,.| . liA tioni in the (VViuoog), 
A., 11. .'.‘.'3, " 

Atomi, m.igii, iic motneiili of (Wxiaa) 

A , ii. I'S. 

detMramaii,.ii of the Uw of attraction 
lelivfen Ki.keuaa’, a., ii, 97, 
Atomic heal. S,e under Thermo- 

(dletlllsTrs , 

Atomle theory, development of tho 

Mkimh o’. A , ii, 2ii;, 71, q. 

Atomic weight and viacosily of tho 
ineit gaw.s, reliitinii Iwtween (Hag- 
8 >sk. . A., ii, 87, 

"f aig.'ii 1 Is. H rii aiiii Phoikuse) A 
li. 202. 

of eudiniiim (I'r.iii.m and lluLETTl. 
A., ii, S'.C. 

of eahiiim (Iti.ium.s and Hogiu- 
w 11.MII1 , .4 . ii, 112, 204, 
of clll.irm,. iinl ol hi inniiie, deti rmined 
liy elerliolMie methods (OoLB- 
Iiaru:. A . ii, 271, 

of hydr.igen (Hiviiii Hei, A., ii, 977. 
of i.eliiie and Ailvel (ItaX I EK), A., ii. 
112. 

of iron iltAXiKii, TiioiivAi.ris<is, and 
• "luii, A . ii, 28"; (IfAXTEu and 
TnoKVAM.wiN), A., ii, 288. 
of neielymiiim (lUxTKK and Ciiarig) 

A., li, 285. 

of nitrogen relative to that of sulphur 
lli iiT and L'aiiEi!), A,, ii, 889. 
of phoaphnnia (PoiiTKK and OviTI). 

A., ii, 201. " 

of tantalum (Ciiahn and SjiithI. A.. 

ii, 899. ’ 

of vanadium (McAuan), A., ii, 117 

88 
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ttoKi or smitcts. 


AlMldt vtiflitl, lehtioBulitiii bttvcaii 
(touxo). A., U, 197. 

Btewjr'i law of ( KaTUUoa), 

A.. U, «74. 

UbUrof, T.. mO; P..20J. 

lapott (if tha lattrnatiunal Committw 

■m, T., 1867 ; P., 202. 

of tbt JamiDaut cteinenU fill.salcaa), 
A., ii, 1080. 

Atoaie walgfct TAlnai, ropoatiox Bgarea 
ui(Ij(nwax), A., ii. 197. 

A ji^aa . See PhenylciDiiliouic ac-if. 
AtOXyl {udium y^mninophenytursinaUj 
(Blumikthal and NAVAiMAnTj, A., 
ii, 88«. 

AtropamUalSTAi'DiXotk and KiaI'Ka), 
A., i, 483. 

AtropU acid, ethyl eater (Atwaitn aud 
ElaixLiiMK), A., ii, 7.83. 
p.tolQidi>ie of (HTAL'iitNoiiK and 
RcituKA), A., i, 483. 
a-iioAtropifl aeid, p-lohiidide of {.SrAi'ii. 

INGEit aud HvIigKA), A., i, 483. 
AtTcpiac, aalta of (Oeuuek), A., i. 102. 
ailirutungatatc l.lAva.i.teit), .A., i, 
162. 

eatimatiun of (.Iavii.i.iek), A., ii. 661, 
AMchia, ofcurretice of, in Otirri/it 
(liERlasEV and Lebasi, .A., ii, 83 
uliliwtion of, hy Aiyerytlhu avin- 
(HebibbEY and Lebab), A., ii, Tr'J. 
AnrafflUtc. coliatitntion and derivativea 
of (Sembek), a., i, 677. 

AbtIo hydroxide. Sec under (lold. 
Aatclycic, Btudy of (('itiAi’.i', .A., ii, 
307. 

iufiuence of salt ion.s on (IIlgi.i,), A., 
ii. 64. 

Aatoxidation. See under Oxidati.m. 
AatoaiU, preaeuce of helium in 
A., ii, 686. 

ATian tiaanaa, indo|iheiiul u.xydaae of 
(Vebkos), a., ii, 905. 

Aia22axi, colouring. matter from tin* root 
of (Liebekmank), a., i, 391. 

Aiaflkn (Liebekmann), A., i, 391. 
Aiidaa, complex (Melgui.a and Ki n- 
tees), T., 38. 

aA. Aiitnin a 2 aeato.ti.tolnldida and ins 
dariTativea (FARBENt AiiiiiKKN vokm. 
F. Haver & Co.), A., i, 928. 
AiimiiiopltaDylaraiiuc acid (Hektheim), 
A., i, 1056. 

Aaiaaa, pre}taration of (Fabbenfab- 
rikenyoem. F. Bayer i Co.), A., 
i, 504. 

conversion of, into semicarbazones 
(Knopfer), a., i, 1033. 
Alisitriphasylpymla, researches on 
(Anoeuco), A., i, 1032. 

Aao-aeidi, o-substitoted, preparation of 
(Fritodler), a., i, 767. 


diaaallcfyilM S«a 2 t 6 - 
aiophapjl-yrjAlinieUtyliiyrai.;, 
AxabaBiaia, je-mtro- (Arueli a; ; . , 
aAJtPEJ). A., i, 817. 

(Cltiu , ^ 

2:ft f/diiitrw*4'eby<iroxy-, >_ z ^ 

liCElYf), A., i. 331. 
AMMlaariji^ Button ^ 

; (KyM ftUd KOWAhbat; \ 
1044. 

action of «o<iiuin tulphiU h;. | . ; 
Ktrn sul|>Uiteou(i,Etrru a;. . 

A., i. &30. 

hydroxy-, nuUlity to t : , ,• 
atod t VoaoHcacorr), A , ! 

Ato compooAdj, preparatioti . ( v , 
•nij Ia.\LXi. A., 1, 50'<. 
complex <MkliiOLA and K . . 1 , 
T.a 3«. 

moK-eular refraction of tlir\ ^ 4 

1041. 

thcrmocheinical studies (tf 
M..\v«KY}, A., ii, 937 . 
dUlrihutionofauxcKliMiiie-:;. , 
MANN a!nj Kfur.l.), A . i. *< . 
hydroxy- iAt wkh-^, I^avnjji,, 
HoKNSFrKF.l, A., i, 
AxodiearbosTlie acidi. ttlivl an 1 ■ u 
t-xii-r-. ami llieir dirivaiiv--( 
and Khuxsi-hf), A., i. 957, 
2;2'-AioethoxyU«UttiIide Km.., m, >. 

anti St 111 .sTK.K , A., i, ly:i. 

3 Azo-8 bydrozyqaiDoliae d'tOiv a 

5«7. 

Azoimide {htfflraiok nciil . /= '. 

ticid) conatitntiuu of Tnii.;! 
i, 945. 

electrochemistry of, an i js 
(TniRENTisE). A., ii, t’fci 
action of, on caibylamiin-. tUii 1 . 

ilANTJAi-'s and Ai.a«;na), A . .v 
coiulfijsatioD of, with ethyl c}.i;. : • . 
ate and with cyam^t'. ii : > 
(Oi.lt f.ki-Mandai.\), a., I, ■ 
oxidation of {Rieciseh', A., ii, 
Ato-l:2-metb7lenediozybefizene t- 
(M.xmkli), a., i, 510. 
Azo-;>-pb6QatidiDa (Ei-rs, Mehf lu 
SciirsTEH), A., i, 193. 
AsopyrftioloQBB, pn*paralioii «-t ilU: - 
and tifcCKiNii), A., i, 4(i3. 
AioaoUnidL&e (Onno and Uiv.] - , . 

672. 

Atoiolanine {OdDO and , A. 

i, 671. 

AlO'^^toUl {p-fo/K0p/-p-?h-i’,i4^^: 
eiie) (CrRTius and Kasineu, A 
325. 

p.Aiozjaniaole and /j-azoivjLei.^t-it 
Tiscosity of mixturea of ^ ^ 

ii, 858. 



W BUWICTS. 


. jymtaMliikfi* dKtlirl ud 
HHilt (Biaincu), A., i. 

•oJ bn0t<v 

4«n’f*siTBi(A.ve*U ud ALK!i«4Ni»M), 
\ i, IWA 

ttrot-ture of (Axo&li 
^ ALBCMXDai), A.» i, S17. 

>i( piloiphoiiu pvDtadtttiride on 
Mi4Kki»K laJ KsbUki , A , i, 

IiHJ- 

} MmylMM j^tolAUid* (Klim adJ 
s ilt>T£lt . A., i» 

i««iy]kh*Mtol«, crysUlliii^)i.{iii.i 

j.Jiinc* o/ (Wn.i'K), A., ii, '.y:}. 
isJ uo»V*Qi*ol«, vitK'ttaitVuf uiIj- 
tQfrS of (Pit it). A., «. 8r»8. 

ncthyl talpboa« 74 .s<kk 

iu.j A., i, 'J96. 

r ) ksAtj p tolttidiai (Ki-iim Btf) Hi s 
nn , A., i, m. 


•kiteduiu, « rarietv- <>f hrU-.-Vit<>, 
MvMifw (SMtKm;. A., ii, 7:i;. 
iMitt OitUl, iUBlyMinof (W'AiKKudii.l 
Wmijuanj, a., ii, 4PJ. 

formilion of «!extriijH ii..,,, 
»Uri.h !»y Si iiauj>is,;k}.-. A j 

I'll, 

iijlitfiem. |«ry-lu(>lu>i» of arj-l 7 ,i„| 
l.v (J.KXJiLsKN), A.,ii, UHi, 

‘.'riitpry, K’tiou of, OH rtlnl 

tt’.intiji ifAMiiR), A., ii, ll'Jl. 

•/ thfl l‘n<i^iu 

iiitffsitolihni of \<»i.KNs-. A. ii 
V.'w j,rof«*i\iK iMm-,-, .,{ 

H«Ki,fc< Ki . A., il, ToS. 

W'Mrj-.-iw, Jaclit: add j>ru<Juri'.l 1,> 
)'■' a., ii, J018. 

ffnm'ntrtii.iii of forijii • .-i- i.J 
Iv J KA.VZKV iuj'l <»KKVK' \ ii 

' i 

*'f.j avJioD of, oil MOMr, | 

” ^Lb/LR). A., ii, JJ-H. 

' ilifTereuiuiioH of , fu; ^ , 

iitBiuI Yatks), a,, ii, ]0Jj> U '‘ ■ 
v-v.o«. ^^^rMiid'Jal actiou of iirs.-Hi.- • 
Antimony comnound* on !>[•»;. 

-VN Mil] (’iHd-KH), A., j», 5jy/ 

action of alc-olioijj ou jjSo 

K''».sy). a., ii, 

''^Jffiiotiution ;w,a), k., il. ■ 
KtioD of, on •tMriic 

‘-'"J(Aciiiii*,x_s4^ ,1 _ jj^ jj- 

-Jflillmg by (SoHS,iE.Ni, A,, ii, 
of UpM. b, (SOH«.n i 


ii. !3» 

'iiMgB i„ ain ,, 

(S_ti,.ir.e|.o u(| Wauis), A,, ii. 
K.iu,!„.„ ,, 

A., Il, 13!l. 

I..ri,!„|i.,„ t„ .li., 

A..U. <54*i. ' 

^ \ . ii. AIS 

..r .KonuJt, 

-'f-JH.'. .u.d lAh KK! l'. A,, ii, 

^ T '' '1*1] ''] * 

(|m jfVniiJiiiiiiB 
-i' IN'. , A , i, 

sun jir\iif4M.ji fjuai 

. Mivni>. A . i, Ml, :,\o 
A . !i. l«»Jv ' 

I.in. v,., s, ^ 

.,| .op,. I,, jJItMitO, 

i!..mj..j,|,i;,, 

Sj'I.rfK (|'j;i\,,^|JJ4U) 

A , 11. 

I,, Si'll,, A., il, 

/. I - I' 11 w i.lll|,j,|i„|, „i ,|i 

ni.t..i.,ii,,,„. j.A, ,i,j 

I" i- n. .1 . 11, li), 

"f ./ glucooli. 

■‘■ I I l>y !Aim,ki;:.i. a , li. 51?, 

;wv» l::(. KfimfiiUtu.ii, Hill) 

» ■ isl, 

Bal««ce tbffti.'i il„. i s.K-wlr 
iiii'l "f II,.' l:, -I, s.',. Au. 

IJU.ll i.iit.id T, '■??; i*., 

B%l*nopboria ■'ivos , a,, i, aid. 

Btmboo ,.,ii,|..„,g,, 4 , iif MMi AM) 

A.. !J. ' 

' ‘Ill'll! »lid diklM lilt hell ul )i I ilbK V'SItlC 
^'I'l .1. till- WVu.JKIi, 
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>^*^11'. A . 

BeDiimiaatole oxide and ita lalu (v, 

. i, 8.5. 

BeDiimiBiroloa^Anlnie uid (Ueht- 

J'l-I'M). A., J, lo5it. 

Benaimiooialpbide and lU mIu and 

•ortvl d.-rnmiv,. iMAIsfl), A,, i 
•.’ 01 . 

a BfnioaceiyUminopyridlae (Paurki 

and l\Mnn;isn, A., i. ;i27. 

Benso 'I amylamide v, llKAfs ami 

•''•‘to. Kh. A.. 1, 

BeDioariine '»)fldi>ridi', ijuinim* cater of 
= <IK' Hsi is). A.. I, 760. 

Benaoaninic acid, ‘luinine etUr of 
<<>K« H'l.is), A., i. ,60. • 

i fl-Benioglucoae, b?.*tiin. (Ki-m her and 
j llr-iEKKi. H). A., i. 603, 

' Benioic " acctyloxybeaiole aahydrldi 
/KiNin.jis an.i .Ski-kkekt). A., I, 64. 
Benioic acid. ]iri'|iarati<,n of (Sabatirii 
am! .Maii.hki, A., i, 258. 
hv<lr<d.ir.inii|p i.Ma As«and McIntiinm), 
A., i, 'JSO. 

ru|i|« r Halt, 'nfniMjundu Ilf, with pyHd> 
IIH- aii«i .jUinfliia* niKADY), P., 94. 
frrt. hutyl i Kter (i'EASSId, A., i, 783. 

V ^/irhloro-ni-ti.lyl i-Mi r (HahchIO), 
A., i. 6.37. 
i Bemeio acid, o-amino'. Anthranilio 
i a>ir]. 

Hinino- and ifa acetyl derivative, 
l>enRoylnjethyl t^tera of (Kt'HCX:* 
Ki.L), A., i, 990, 

• thyl eater.glycinamideoffElKHlORr 
and SEtTYrERT), A., I, 4$, 
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liBMii uytf ButhjI 

egter (UtXMAVif Aod KoPS* 
TBCHSi), A., i, 392. 

2:M»brooM'4'fti!UD^ (EcxckellV 
A.,i,990. 

2:flwitbromD'4'amino 4«rir»* 
tir*, in-t«lyl *1*4 4-€Wwo-6-b*“n£oyl 
amiDo-m-tulyl e8ti:rt(RA!P<>&{»;, A.. 

U m. 

flooro*, and menthyl «aten of, 

a^d their rotation (roMrs), T., 
1058 ; P., 123. 

|>-bydroxy«f potaniam aaU, cryaUl- 
lograpby of (HoaxTi). A., i, 884. 
methyl eater ehlorocarboiiatc 
MOhjr and K^fTHLAt'f}, A., i, 705. 
tfi*in*hydroxy- (Ktw heb, Kheri/RN. 

BCRO, and Ltr^it'e). A., i. 875. 
frihydroxy (y. Hemmelmayk). A., 
i, 68$. 

$:5*<<initro 4-hjrdroxy , compound* of, 
with aromatir hyar^>cafboiis (Mor- 
OERSTCRN), A., i, 976. 

Jitbio* {phtnykarbUKionif acid), ealta 
and catera of (Hokn aud Bum'IIK 
A., i, 48. 

BtUOlt*Mld, detection of, in butter 
and other faU (KRlRaK), A.. ii» 
1142. 

detection of, in foods (Polen«ke), A., 
li, 1142. 

eatimatioD of (Kolin and Flandeuk), 
A., ii. 1039. 

Bauoie aeida, hydroxy , oxhlalioii 
producU of (PriiKi?<), T., 1442 ; 
P.. 194. 

Ditro', preparation of (Lfrr<iKN), A., 
i. 128. 

Bansole o-bauoTlozybenioic anhydride 

(Einkorn ana Srufff.rt), A., i, 54. 
O'^^nioicinlphinide, action of chlorine 
on (Uertolo), a., i. 858. 

See also Saccharin.” 

Beatoln iru>nonitrate (Franci-'* and 
KkaNE), T.. 348 ; P., 44. 
I'BenaO'^'&aphthindole S-ialphonic 
aeid, 1-bydroxy- (Kalle A Co.), A., 

i. 

Be&Bonitrile, condenaatiou of thiobeoz* 
amide with (Matsii), A., i, 201. 
Beuonitrile, paniino-, benzoyl and 
formyl derivalirea, 3:4-<f{aniino-, 3- 
nitro-4-«ininO', and its acetyl deriva- 
tive (BoGEiirand Wit*K), A., i, 46. 
Btniophenone, action of acids and ethers 
with (PatrruO and CmErri), A., 

i. 

compounds of aluminium halides with 
(Menschutkin), A., i, 65. 
hydrobromide and hydrochloride 
(Maam and McIntosh), A., i, 289. 
brn^e sTiiphite (Mayer), A., h 223. 


vitb and fl earVa, 

a]dabydd(TouzTaiidP>.fer^f , 

i,S40. 

8:5-di1>roiDO'4*aimiu>< {Cuii.E . / 
KaaiEU), A., i, 725. 
chloroimino-fPEmaoz), A , i u 
po/ybydroiy-, coloorinf-i!i*''^»< 
relation between tbemical ■ 
tk>D aodfastoeia to light of 
and I>rTrA), A., i, 305. 
A-BeBMpinaMliB, preparatiun . ? 

SIR), A., i, 44. 

o-BeuMiniAOBi. two foniii .f Kti.< 
MA.SN;. A,, i, 883. 

0 BeuoqnlttOBe, 3- and 4 'h!.>r^ 
4;5-^»ohloro-, and i|uinhyiif'4;- . f 
latter (WiJiJiTATTEK and Mlt.ti 
A., i. 729. 

/> Beuo4)ninene, electrolyti'- osi ^ 
(Kempf), a., i, 464. 
mdchaniam of reactions of i’ -ksn 
A., i, 554. 

oxidation of amino^acidshv iT..a' ♦ 
A., i, 960. 

eqmiibriam of the reaction oi » 
hydrogen chloride .a 

i, 727. 

com[>ouudip of, withpyroctll 4.!,;r.* 
oxy<iuiDo!,phlornclucinol,4n4^ i 
hydroxynaphthaiene 
A., i. 654. 

j:’-Benso4inioone, vn-dibromo , 

I m- and p'dichloro-, and inrhl 

fl-lactonc-B from (STArj'tvip.j'. j-' 
Bekeza), a., i, 461. 

' 2 bromo-4 chloroimino-, amt iith! :. 

0 bromo-4-chloroimii»u H.cir ' r 
A., i, 993. 

hydroxy- (Willstattf.jl .itid M 
leb), a., i, 729. 

3;6-d»nitro-2'.5 cfihy(!roxv '-AUn . 
fiiid), preparation of (S'iet/.k: , \ 
i. 69. 

O'Be&soquinonei, (Wii.i.j«TMrri. c: 
MCi.lek), a., i, 728. 

^ /^Be&toqainODe'2*aoetio acid, 4 ::: r. 

and its ammonium &alt{Mi*HS£i. . .4 
' b 56. 

y;-BeBxoquiitODedi*B-a-naphtbaqiiisMf'. 

I di'imliie(PcMMEBER and Bba" ^ 
i, 655. 

1 p B,iiiMniBon«oilin«, 2:6 ii " 

' phenylhydnuoui' (BoRe‘nr- **' 
' Kaxtschkff), a., i, 331- 
: y)-B«nioqiUDonMXom»ni i- :■ 

j ^ (Richter), A., t, 135. 

I ‘B«i>iot«tn)iu« Mid. See Couii.>r;: i 
liydroxy-. 

I Bensotrieiiloride, e.cliloro- li 
j VOR»l. MeISTIR, Lucies, a riTX:'-. 

: A., i, 445. 
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kMOMkrUt, 3{S:5:9'Mrn<blQr»> 

.'^fcDOUll^b A^t U S4<. 
ittffvtaiHii mH of. io th« htnU 
^0*«K), A., ii. il9. 

^bfiii^r *^00 of ph«oyIhjh1niiih» 
m tK0«aiv«), A.» i. S7. 

^brl erter, daitmtttrupy of^MuYKR'. 
A., i. B6&. 

ifi^uDie lolu (Knokk). A., i, i*77 
« ftftioyl y'MttylA fht&ylbtttyhe 
^4^ <>thTl c«t«»r (Dieckmann ami \. 
ytK MBil), Am i, -IS). 
bJ«uo7^<^*lUAo i-o>Bltroph«ayl 3 
a^jlpfTMoU (Mu'Haklia. iSiiArK, 
(iKAi.va, tnd Boib}, A., i, 

latfoyl-^Miiidlnoo, o-, m-, an>i;Khitro.. 

Biwi«m of (Reverdin;. A . i. 77‘'. 
Ifiay Untkrt Bil. cotiatitution of {lici . 

ufi>, A., i. 81. 

m- anil ujCro- {IV k^CET, <ioi;iN};ii, 

*D'i AmkmO, a., i. 581. 

iMMyUothrtaiUeMU, m- ami ;riiUr.> 
fVwJERT, tJOKTNEtt, aiul AWKStO. A 

i, m. 

ItlMjlUOkefUMaO. O-, m-, 4li'l ;> uitio 
liAirTALUl), A., i, 1047. 

IfiMfUso p bromobe&Bone, o-,)r.., .lu.i 
;» intro* (Uahtai.m', A , i, 1047. 
lauojlkouolo oeid, rr<luctmii {>n> 
'iucUof tbeantiYdroxiiuc of 
A..i,371 

3:4*. tad 4:5Hficbloro Ui.t.Mws itml 
hiUKi). A., i. 490. 
l•uoylb•Dsoio oeid, (t'li. 

Hk*iS and SoSEj. A., i. 40 s. 

I Boueyl-d-bauylidaaobydoatoia. 
tblO- ^VVllEELEK, .Nlmi.KT, iiud Jons 
iMjsi, A., i, 1031. 
lmp7l7}bronopheajlh7drtcl&e. 

* . 4iid /> iiitro- {G.«siaiii| . A., i 

l'>4;. 


‘ mM { Fmnt» 

i “-i Htisi'HE*), A., I, 2S*, 

; kucjltBMarbuiM., M 

, (flS.itl; Jn4 liCSilSKlA., i, S37. 
B«BU;l«swliB.Ujlp]rmlilu« »bJ it. 

(ItllVitivp, iC IIIBSEI I, 1, -.IJ*. 

r«u«Tl<>>*4inrtb!rlp]rrr.loB. (C*»- 

“il'l A , i. l-.'s. 

^ * liriiii... , aihl l iiiiro^ui*- 

JiAi-ElEt \ .i., i, 

B«a»Tlsn*4iBietbjlpyrt»l«n»e«rb«yll« 

Mid, A., i, 

Bentoyl i et!iylh7il»BUi« xiid wd 
tl...' . .m.l tii. ir.tlij Ir.ltni iW h**i.**, 
Ni "U:!. aii.l J„iis„,s), A., i, lOSl. 
Beoto^lformaldahydo. , osjda* 

lUiii of (Kvass iujiJ Wji/EMA\nL A.. 

«, '.*>7. * 

B^aioTlfOAoidiat aiu\ ,» nllro*. 

I K VI vr). A . 1, I l.'i. 

■) Banxoylbaxoic aeid, rilivl rslrr, aad iU 

/■ : ihv.ii ixotir i HaM.XH Ahd 

K» A . i. r:-;. 

BiDtoylhomopiperoaTliuaitta ih ankgk* 

» s V li.iVfll ti (\h), 

\. 1 loi:. 

Bftjxoylbydaaioic acid niid i liio , and iti 
I "‘I* r (W ID Ki KH, N h'Di IT, and 
A . 1. iit.’i. 

BruioylbydrobromoquiniDa and ila 
vl tl.' ( Vkj.EIMiDK (‘hikin* 

M!.i;iKi.\ /lyRKh .V (‘i»,K A., I. 

rBpnioyliDdoli* ( WKisM-Kiijirn). A., i. 

1 .'.:. ' ' 

3 Banioyliadole hui) iu di-rivativea 

nn-* .ih'l >J '-A\ A , i. 437. 

1 Baijaoyhaatin 3 pbroylbydratoas 

(Airtn.s .v.-l lloK.ssK* KK), A., i, 


(>• »a<i .^'-B«iitojl' 5 'bromoi,UcjIaiQide. 

(Hi’oui» iiid TiTiiEiti.rv), r , .'S. 
iMMyliKiatTEio Mil, i>i. r. :iii.i 
Uiiiij.. (IU1.1.ER anil lUi KKI, A i 
iiOO, 

alaniopl-y-iw., and /frf. batyrjl d 

pbnylbatjtie uidi, clliyl I'slin.s 
lUuiKnasN and v. FisatiEii), A., i 
iii 

laiMyl f CBjnldylguMiidiaell’iEniniN i, 

A., i, 166. 

lauajrllabydraeatie Mid, Mii.,ii <ii 
ammonia on, and fonnatioii of it. 
lacUm (i’ETKEXKO-KlllTS. HENK'I and 
StHOTri. 1 ), A., i, 1020. 
H«i07l.J;44iMatyIgallic aeid, 
tfiANcw and Nierenktein), A., i, 
644. ’ 

BautrUiiailiMitillwnt Kiid iti) »alcid 
•M impounds irjth pht'iioln (Everest i 
*nd McOumsieJ, T., 1758. 


u' Beaaoyl mclbylaiaiDoaoetopbeaoBS 

(Kmj-mx.sv M».i I’lAV JaMSI), a.. 
i. '.*1»7 

Beoioyl 4' malbylbydantoic said, ethyl 

WlIKH KH, .Vl( nl,KT, tad JoHN* 

A., i. 

fl Beaioyl ti meibylpeatana (HAl.LKa 

•uni Uai kk', a.. 1, 

Benioylmathyl'f/'/' propans and iti p- 

Hlll<jj>lirJiy]jD(|nt7uMC lltl.AlKE and 
Ih llM VS;' a', i, SSJ, 

> Benzoyl 7 methylvalsrio acid and its 
• tliyi tHfiT Hiid ib.u' uxinien (Hali.ER 
aii<l i5Ari-,n(. A,, i, 7'J7. 

I o B^nzoylnapblboylbeDtsas ((iiituTand 
j Vai-i.i.i ik/, a., i, 654. 
Benioyloiyacetaaids, /> nitro- (Ein* 
Jl'-Sis and .Sei fffjit), A., i, 45. 
Benzoyloxyaeetie aeid, ;>>amiuo-, and 
/'•uitro-, ethyl BNler^ of (El2«H0EN Uld 
SKUKriRT;, A., i, 45. 
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4-lMwrl«(r4'iU*kr4«CTi|ta7lMrtU 

uU (BwnuTcxi anJ FillmaX!!), 
A-.i. 133. 

^lauojlaxjtemiftUakjfia an>l it* ikri- 
Tati»ca(P<>M;), P., 73. 
t.XMU«rlaX7l>mi«U uiA, « nitro. 
{F»*»aa in'! XutrsitTMXj, A., i. 

S'BeBaaylsxjbausie acUL f.hyJroxj. 
(FiacHtB, Faxi'iiKNBaKi!, and Lap. 
aica), A., i, 875. 

m.nitro- ( Feascw anil XiaEENOTa is 
A., i, M3. 

A^Baaioylaxjbanialc aaU, lA.liyJraiy. 
(KiacHE*, FKEriir.NEKfii., ami I.Ef- 
all's), A., i, 875, 

oi-nitro. (Kraxi laanilXiEiirsiiTriN). 
A., i, M3. • 

u-BaaiaylaxTbanioie askyiAAa 7Kiv. 

HORS and .Ski'KIIkkt;, A., 1,54. 
^■Banaoyloxjbanxaaitriia '. Put-Rj, P- , 7 4. 
a-Banuylozy.i/ baniojlaiybenioie acil 
(IkiKiiRiMir.K A .SiiHNR). A., i, 387. 
P Banioyloxykantylidina p-nllraaniltRs 
(Port), P., 74. 

d. and 5.6-Banaoyloiyeinnanile aeida 
and their metliyl c«un i.STnr.uMRR, 
KKII'ERII'I, I’.RlI.'TIi.AM.aild Nk< KKI.i, 

A., i, 29>j. 

^aBaaa^loxydiphenjlphthalida 1 M kv i k 
and iiacuER), A., i, 7'.'3. 
4'.BaBuylaxy.2.nath«xyiilIb«ne and 

p-nilro- (STiii'.KMrii ainl Friruki,), 
A., i, 63''. 

j>-Battaoyloxyph<nylphthalide (Mevkr 

and Fiai'iiEKj, A., i, 7'f'. 

p-BanaoyloxTityrena.w-niTrolRKMKUv*, 

T., 28 «; r, '-'1. 

9-Banxoylpliananthrene i ^4 ii.i.<;ki:i*iit 
and AtbKRT), A., i, 893. 
BassoylphenyUcatamide. preparatiun of 
{JoiiShfiN and ChkkM'KK), A., i, .372. 
y-Bansoyl-S-phenylbutyrio acid, lactoni'a 
of, and 0- and y.lnomo-, and Qy ili- 
bronin-, and 7 hydroxy- (Kniii Rii), A., 
i, 98.5. 

7 -Benxoyl-3-phenylbutyTic acid, 0 
chloro-, methyl e.stcr i.Kori.eu!, A., i, 
985. 

7.Banioyl.A.phanylfantyyolactonic acid 

(Kohler), A., i, 98.5, 

7.Banxoyl.B-pheByl.a<i-diiiietliylbutyric 

acid and y-bnmiu-, and y.hydroxy., 
and their derivntivos (Kohi.kk. 
Heritage, and Maci.eod), A., i, 863. 
l-Banxoylphenyl-2:3-diinathyl-5-pyrai- 
olona (ToHRETundRAy.xKv), A., i, 85. 
TV-BanioylphasylethylamlBe, d-, and 
f-a-p-liydroxy. (Moore), T., 420, 
y-Benacyi-O phattyl-a-ethylbntyric acid 
and it.a methyl ester (Kohler, Herit- 
AQE, and Macleod), A., i, 863. 


SITBJBCm 

B-Bannayl-ar^Btylaftylaalanie ^ 

BMt}iTtaatar(Ka8LXB,HKR!r( 
Maciiod). a., i, 8M. ^ 

yBausyt-B-phanylatkylBalaBie 

elbyl eater and y-InxHnD., an>i » , , 
rater and 7-broin«-, and tyli-.; -' 
(Kohler), A., i, 934. 

7 Bniayl-B-nkayl-y-kaptalaeteia. 

hydroxy. (Kohlxr), A-, i, s-r 
7 Baaaeyl'B'phanylwi-Batkylbgiyr.. 
aeida and their eatertfKoHLr.r.. )j, 
AGE, and Mai'LEOh), A., i, >61 

l-BaBsoylpbanyt-S-aatkyl-d.pyiueigu 

and ita hydrochloride (Toi.i j. . 
KaraET), A., i, 81. 
7-Bauoyl.$-pkaiylTinyUaatic 
IKohler), -A., i, 985. 
y-Benuyl-B-phanylTisylEaaloaic ttx 
infthyl ester and hroimi- K . 
A,, i, 984. 

B-Benioyl-B-pi»aloylpropane , 

oiiine (HaI.I.KK and Bai ti. , A 

727. 

Benxoyli'i/i'A.propane, m-nitro. (Ki;sl 
A., i, 989. 

ABenioylprcpioaic acid, hiii it- ,4 
(Hilimkh}, T., 236. 
4-Benioyl-5-pyTaieloBe-3-carl>oxy)o. 
benioylhydnxide (Ci rtp • u; 
liiHiKKI.i, A., i, 40'2. 
BenioylpyrnTamide (.M 1 rm and Mr s 
1 MKVEH), A., i. 79. 

! y-imino- (.Mi’MM and .MOs. iisr.t:i. 
j A., i, ."0. 

: Benxoylpymric acid, conver.sii.u ,4 ;• 

1 oxyinfitliyleneacetopheniini; 

I (M'l-mm ainl Ml-SCIISiETri;l. A. . 

! 79 . 

i brucine salt (HiLOITOlO, T., 
j 7 iniino-, and ita aodiuni aaiirM ». 
1 and Mi'M’HMEveu/, A,, i, 

. Benxoylayrinme acid, y hy r ly 

. (Ki.sCIIER, rREVI’ESBEini, ,11; I !l 

sh-r). A., i, 875. 

Benioyl »i toIylgRanidina an liisli: 
rhloride(l’lKliRoN), A., i, 16rl. 

■ l-Benxoyl.2:6:8triniethyltetrahydro.^ 

; quinoline (.loNEs and Kvas. . 

I 336. 

j Benxpmaconediphenylatbec>M'i>3 o. 

! A., i, 851. 

! )BeiutbUiole-l.o.baiiioie acid s d -< 

I deriTativea (Reissert and H .' 
A., i, 982, 

liBiS-Benitiiaaola, 7-nitro., and . 
1-hydroay- (Borsche ami R'>; 
SCHEEF), A., i, 330. 

Benxyl iodide, p-nitro- (K.soli. i< • 
A., i, 432. 

methyl ether, 2:5-rf*broino-3 :;3r i 
hydroxy- (ZlNCltR, Fnoiixt?t>' 
and Kemre), A., i, MO 



n^K or suwKT^ 
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aliiMt «■, u* |M«i)U 

and ltATE^MA)| A., ii, 

<41 ... 

fy yfT titl^ Mid* bnctna aalt (Hii.- 
T., 834 . * 

mU, Mliyl ♦«tfr 
^>S 3 |iTux and Hill). A., i. 503. 
fgatyLml—. prepantioB tif (SiBAncft 
MnutE), A., i, Hi7. 

A'ti^ x-'iibrumnsairiitii' fuM 

FEASKtAsn), T., 17T5 ; J* , ’iOv 
uiwof iHiLhiTi’H]. T.. as;, 
iun^mtnide iDehn auil I>rwEv>. A-. 
u m. 

ItsEylamlM, /^ hydroxy*. «altA of \Tti - 
rrsKAU), A., i, siO. 

■.’3" and 3:4*</ihydfOiy*, salts of 
<r)ul’ETTEAl ). A., i, f<T3. 

0 ItujlaalaoaMtopAeaoBd, )>lutiy) 
ln'trawnc (fil.'s< K and HEFKi.t*, A i. 

r^. 

|cafyUmiAobr«BMaeniiLi« acid, Wnixl 

lUMtP salt \FKANKt-AM» . T. . 

V . -.'Od. 

IfuyUodAoatjryl phenyl ketone 

AVMI/-, A., 1, 

lattU&Moaittn latiit** l:vv .ahI 
PAna), T., 1475 ; V , I'.'r. 
■larnichloride {OimiKlt and Waii.jn 
uKR>. A., i, m. 

l<i*tinibroQiide(<J BAi nij.i.n . 

aud OBRRMAIKU), A., i, 33. 
.'y'hrii{-lir«iiJiido and •rh!<.rid- «;i i 
»!f.n and liKi'cH"), A., i. 1 ’'3. 

1 S-BeaTylazimlaow^ tolnidine Kvni'.iA 
FABnlKEN VOKM. K. lUVKi: .V t*n . 
A., h 9*^8. 

^Bentyl-y-beiLsylidenebutyho acid ><ttd 
t* JU'thvl a., » 

Ml 

I BentyklBBiinie acid, irtlivl t-s’n 
<At:wr.Ks and KlsKNlnHi;l. A’, ii. rv:?. 
kaiyldUIkylacetie acidi, t-'MiniM-tii.-. 

|ffjnratio!iof (I)rMK>Mi.). A., i. 71''. 
ieaxjIdiethyUilicol (KiriiNo and 
Ha* kKojiD), T.. 140 ; I'., V. 
kfityldlmethyUaiae, ;) liydin\v., fwid 
5t» mIu (TiKrr.Nr..Ar), A., i' 77 ji. 

3:t f/jhydroxy-, and itn livdrufhl..rid«- 
(TlF^NKAf j, A., i, P73. 
Beiityl-S:S-diiiLeth 7 lbeDiiminaxoliQTn 
' liloridf, 4:7-<rtuitTO-0 livtlroxy- 1 M \ 
i-'U and KrsTZES), T* ‘joji. 
B«ix7l-S;3diiDethy2-6-ben2lminasoI 
OBt, 4;7-<fHiitro- (Mpf !>or.A and Ki n 
T^r.^ '. T.. 2044. 

‘ lenxyl d dipbeaybnethylhydroxyl 

aaina (AsiiiLi, Ar.r»ASi»Ki, and 
Asaxxo-Maxcini), A.» i, .545. 
Imy^^hyltmamililUB. ftlatinibniniidi 
G’TRIeh, BaURIXDEL, and OiJti: 
»aiib), A., i. M. 


(Dnits. 

BmTl«UrlfronUMM|ik«MU (Dr- 

. A.. >. 719. 

BcujUUylpniijriwrhUo) llUvHts uid 
Kii-ii.v,.'. r., 29 S. 

Braijl.Thjrlpropyliilitol iKiwsfi u»l 
111. Kr..|:!. , T , U1 ; I', 9. 

« *«a«jrl . .UylMliric uM (111 ),*.. 

Ml-'. 1. 719. 

B BfDtyl jlaeoOd. ut.l it. 

A . i, 

a Beaiylglaueottie acid. i ia- and tmns 

^ijiiini id. ' i f (i'NmK and THojifr), 


' a Bettiylglataconie acid and iu 
’•iici 1 "ill lU'i < !iivl and 

Tn-'t i j 

A BcBiylhelicinaldoximeiS, iiKijtKU and 

Ki •'! » j .\ . j, .-."■j, 

■) Beniylheiane Im mksMI.), A., i. 71P. 
Beniylbydanioin s..r i'lx-nvlalanine- 
hydatit'Mi) 

IvdlMlv >, \’\ :i«,|i)rl.yiUnt 4 >in. 

1 BfniylhydraillDiBe liiduM-liluride 
Ka(;I » Nl.\? Mn».s K MaVKK 

•V ( ii. . A. j. mj:. 

« BMiiylhydrotydraiUBine ..nd iti wita 
U'l.H \ii s'.-j *. A . i, y07, 

Benxyl H hydrexypropylmaloBio aeid 
-Uid ?!. >ij\. r -.ilt 'nUSsu.X Hlui IIjU.), 
A . i. .' n 

Bfnxyhdrne .l.l .n.l. r 47,,rltloru > 

' N i< ■•,4 Mi • A. , ). 3 iri. 

4 BroxylidcDcuniDo 2 acetyl a aapbthol 
(T-'ix.i v .III ! < M:hAKn,i.j . A., i, 

<* Benzylidcspammo a pbroylaeetanlde 
I'l liiki. -ui'l 1 nwi I" .T .320 i )’.,22. 
3 BcniylidcDcamino 2-«tyryl 4 
ftcolone. it' l 11 - 1,\ and fl. 
Hi! i , sniihi, . disiTiyl di rivatiTrw 
I I. lU:i t. :nid AmkmO, A., i, 

BcDzyUdeneaniline, ^ kkIk 'Mavkb),A., 


BeQiylideneantbratriquinoQehomoaali- 
cylic acid <'<»>'iniiiiiliy«iruxy , and 
, .^lir.d 1 <}Jyd^"\y . and tin- |K>t4lMium 
Mill -if tlio I’M-MWEVhES and 

Mkhman), a.. 1. r.|:i. 

Beacylidene baaei, • bi iioU-iii- rcdm-lion 

..! (L\u , P.. 310 . 

' Besxylidene 5 bromoaalleyUndde 
Hri.iiK". and in ii kki.fy i, T., 26 . 
BcQiylideae a cinnaoiyUdeneacctopbeB- 
onehydrozylamineoxime (f'n ha and 
Ti nsi , A., i, 018 . 

Beniylldeaedebydracetlc acid (Half.), 

A . , 1 , 722. 

S«ni7lid>ii.d«Ii7drie<toe*r)H>ZTU* mM 

(Ha!? , A., !, 122. 
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IXDEX or RTBJfl^ 


BMHjrlUMWiaaMjl. SMStTtylmttlijrl 
diMtOB*. 

Mid, ^«lil«ti>- (SToin *n<l WAHL), 
A., i, 874. 

IniyUdtMbrdaatdA, ataminism com- 
{■DSDil uf, and 3:i di«hloro-41iydr- 
iixy~, and ita animoninm ult and 
/(•nitro. (Wamleb and 
A., i, m. 

a-btomo-, achloio-, and a-tliio- 
(Whmlib, Howmas, and JniiN- 
aO.H), A., i, 923. 

I laujtldaMi^aiyl, o amino-, and 
u-nitro- (XuEi.tisn and Hiei bk), A., 
i. IM. 

BauyUdaMflaalasyt f^hlnrtde and it.a 
additive cnm[Hiiuiil udtli pyridine 
(Stal’DIJiijek and Onl, A., i, 840. 
BaniyildaU’d'triaaMtkjla^a, n- 
nilro- (Fokatek and Newman), T., 
1280 ; P., 154. 

BanayllminophthalanU (KEiaar.r.T and 

A., i, 982. 

BauyUndana (WBiannKHtiEK}, A., i, 
713. 

BasiTlnathTlaUFlamltte and ita platini 
cliforid* (KnriE nnd .Sf HEi.i.UAi'iii, A., 
i, 282. 

Bast; 


unTlmathTlaUjlpnpjlammoniam 

chloridi- (flniiE and St iiEi.i.iiACHl, A., 


i, 282. 

BaaiylmethylatBlae, ;< hydroxy , and 
•alia (Tiryi!XE.tv|, A., i, 77S. 
Std'dihydroxy-, ami its hjdroihloridc 
(TirrEXEAf), A., i. 973. 

a-BaBiyl-a-methylbutjrio aeid (Di mes- 
Nil.), A,, i, 719. 

Banajlmathylearliinot, w-amino-. and 
its hydrrjchloride (SniMinr atid I’ai.- 
UEsa), A., i, 742. 

O-Baniyl'10'iiiaChyldihydroacridiiie, 5- 
evano- (Kaitmann. AiBEKiIsr, and 
WiiiMEH), A., i, 751. 

BeBiTlmathTletliyUcetamide ( Dm r-a- 
NIL), A., I, 719. 

Banajlmatliylathjlacatoplienone (Di-- 
MESNIL), A,, i, 719. 

Basijlmathylithyloarbinol, |<rc-|>aiation 
of (Davies and Kii-riNc), T., 
298. 

3-BanijM mstbTlryr/obsiaii'S.ol 
(Mailue and Mi kat). A., i, 127. 

3-BeaiTl -1 . mathpln/n/ohexene ( M a i i.ii e 

and Ml'RAt), A., i, 127. 

Bsniyl metbyi batons, 2:8-(Wnitro-, and 
its pheiiylhydrazono (Hor-siiib and 
Kantscueff), A., i, 332. 

S'Baniyl-7-matlipUatrabydrobexatluaa- 
ala d-sns-S-earboxyllo acid, 2-amiiio-, 
ethyl ester (Johnson and Hill), A., 
i, 503. 


and jbtmr). A., i, Ul! 
BoipipkivrtiHtkpIniWiat, 

tion at (Dvna and Kiri-’^, • 
29S. * 

B-Bnuyl a-ppm*, «-eUoro , ani . 
hydroxy., and aalta of 
(Thole and Tbobfe), T., 22is 
BaiMylppnyia uU, bmeim j|;. 

»li<H}, T., 235. 

Baatylnlpbsajl chloride, 
(Fahbwebie tokm. MEisttE, l,i ., . 
k BkCni.no), a., i, 445. 
Boaxpl-f-tUoearbaaida nitriie Atem 
A.,i,919. 

S Ba^ItUol-t phenyl-d-bsuTlidiaa 
hydantsin (wueelek and hr., ■ 
LECHT), A., i, 590. 

3 Baniyl S tbiolpropylbarbittirie ac 4 

(JoHSeoN and Hill), A., i, .'.j? 
Beniyl tS-tblelpropylmalante irj 

(Krtaaaiuni hydrogen salt of .Jnnj.*, . 
and Hill), A., i. 503 . 
Bouyltrunatbylanuaoniiui, y , . 

rhlnride and iodide (TirrKsr.,,i ( 

I, 779, 

l-Banayl 2:6 S trinietbTltatTabydta 
quinoline hydriodide (.I.ine.* , 
Kvans), T.. .339. 

aBaniyl-yTalorolaotono-a-eaiboBjl 
thiooarbamido (Johnson ami Hn; 
A., 1, .503. 

a Bantyl'y Talanlaotone a carboiylu 
acid and its silver salt (.lon\s.,\ 
IlH.L), A., i, 503. 

BerbariDS, synthesis of (I'lnsi 
Dams), A., i, 807. 
constitution and spectroacopic n-: , 
nation of (TlSKl.KIi), T., 131'}. 
162. 

snlphito ami benzaldeliyds 
(ilAVEU), A., i, 224. 

Beryl from pegmatiies of llatis.:xsi. 
(Dfi'AUf, WvNrEB, and .^* 0 .:, 
A., ii. 1105 . 

rose, optical propertitst of (I.*, :.^i' 
and Kenoade), A., ii, 73 S. 
Betaine, occurreuce of, in the rr ;:;*5 
of cephalopoda (IIe.nle), . 1 ., 
218. 

isolation of, from plants .di.i'It 
A., ii. 818. 

wandering of, in plants {.dTAsrs .( 
ii, 1124. 

Betalnea, formation of (Kiri'AI.., .1 : 
156. 

in plant tissues (SLTtrLZF. and Ihr' 
NiNGEK), A., ii, 426. 

Bignanide, preparation of (OsTt '> 
vicB), A., i, 429. 

Bile, presence of, in the stomach it*'* 

cart), a., ii, 749. 



MDIX OF SCWBCTS. 


ill^ 


iaL4bct«r]*«Ui> fiMd « tbe Mci^ 
fMctio& of (QPAQUAUStXD)) 


»<> 

1 ’^“®-'® »»i Kcrr*»), A., i. 


A.. 8. na 

j hipiK^ioUiDat. 8w uodtr Hi|>)io- 

pOtimBA 

ti, llfWW (Fim-HIII), a., i. S03 ; 

uid MivxK'Bn-t', A., i, 
i«(M ; (Fucsu ui'l Metcu', A., i, 

^sraatioB of, fraai bloud (ltiii'>i«<'H 
tiA yooBlBOTo), A., ii, 
(BAfOaca tail Kawaiiuma), A. ii, 
ASO. » 

fYUut-'Uon of, by meoiu of pallailiuio 
^ViuA), A., i, S54. 

Miction of, in urine (v, JUsutn'i, 
A.. U, 1H4. 


; lU-41 

*iiAj a> »lu (Yutisu %hd KvrrE*). 

A.. 1. yi j * 

BUd^otftmoltkydnuUdc »uaI iU 

I tlrrivaiivv (Kokmanv ai^ 

Hoi i, , A., 1, lots. 

! BiidicianunyUdMiMOtOBi. oooijMUnii 

of, WiEh iiii tetrachltiride t IVrioo op 
fKIMiUASV, EJul.liHKKa, PkOS, AA^ 
S inviiaKoi’F', A . i, Till, 

Biidietbf Lsulfttthydniinii 4Mid 

ii;tis!> au.l Fi.eiM-HRni, A,, i. 
i3(:, ’ 

BiidibjdrodioMoriai e(!outri!), A,, i, 

ifl'i 


lUi nlu, AUti'boctericidii idiou of 
i.'vuuiv*). A., ii. Ud3. 

miu; mMi, inoUtiuii of iii.livi.lii,,) 

Pitot. »nd HcciiiAL.ti, A., ii. HXin. 
littry MapoBBdi, luiIyiiH of .Ouko 
iil*UA«tV). A., ii, IM ; (Hot , A . 
11, liM. 

Hurj BtUtsni. See Mixluna, loiony 
Hurt ijitiBf, e^juilibriuih in |\ a\ 
Kuiwnsi, A., ii. Ill, {lloiiNK 
UAXU), A., ii, 19i. 

•(■{■liMltan of the phuo ruU- to mix.al 
etyiUli in (Pbiss), A,, ii, luii. 
of (lertiilly miielble liquiil.4. vainui 
l.remore of (Koii.>otams( ainl Tim 
M tKMANS), A., ii, j70. 

Iteutia (Uarixo Xroo, Onoi.aio, ind 
liU'OANINO), A., ii, 110“. 

Itreb cunphor, niiorc)'<Tieiui.s‘.ry of 
iTi siiAS!(), A,, ii, 1032. 

M Bli-A- tiid i neetyl 2:4 dimethyl 
pyrryltthtse (C oi.acih mi, A .i.lirto. 
Bit B lod B'ieetyl-3:4 dimethylpyrryl 
melhine (CoLACiroiii), A., i, 1030. 

4 4 orSJ' I Biibenteittio 3:9:3 ' 

btmhydruiydiphenyl (Mevki; m.l 
UtriK), A., i, 373. 

bentoqniiioDMZoniam hyjiotri 
“ulpliide IKichtrk), ,A., i, IM. 
ai-Bii'B'benioyl.BiB-dimethylpyrryl o - 

end iKbnteuiOoLAi in III), A.. i.l0:i0 

•A Bii t.bmojl-S:4 dimetbjlpyrryl- 

•tbnai (CoLAOux’iii), A., i, 1030. 
ee Bii'9-bt&toyI-3;4'dimethylpyrryl- 
bepUne {CoUfHxHi), A., i, lO.'IO, 
BU-9 beanyl-BiA'dimatbylpyiTyl 
metbMi (CoLAcictlii), A., i, 1030. 
BiiurboityTlliplrnii -and its cliloridc 
iRmt'i.R'icn), A., i, 49s. 
BiKlaauyUdauwttopbinoBi, coni- 
p^d of, with tin tetrai-liloiide 
Frudma.nn, Golubrru, 
ijf*' SCHWAEZKOPR), A., i. 


Budlmelbylpirroiie, n.iojuuud of, wIUi 
till trtra.-liloridi' .;l‘n;ir>'Rii, Fkird- 

iii.iioiiiio, I'lo,. and 
>> inviiL'Koi , , A . i, TUI, 

.1 Bi-dipbenylacolylbydr»iid» and ita 

■l.loii.l, Si. iif a,;,l 1.AUI, A., i, 
.'■O". 

BiidipbenylbromoecetylbydrRilde thlor" 

1-1, • Si.o 1 1 ,0.1 I.ti si, A., I. MS, 

Biidipbenylobtoreteelylbydruida 

■lil-li.!.' (Slol.i.i, all, I I.AI'S), A. I i, 

'.ilW 

Biidiph^aykhloroviDyUl imW# (HrouR 

nixl l.vt \ . .A,, I, .'-OAc. 

BiidiHyryl katoDf, iMni|nnMni of, uitb 
1 U ti*Sr;bi-lilMrt.!,4 ll'KlU^KK, FhUD* 
Mann. • •'*Ui|iKt;i;, I'kon, and 
n« AK/K4tj>>, i, "yj. 

Bii * •ibylbBtyrjrlhydmido (Krri kd 
uiid I j.i'.iM MKK). i. 
tt3 Bj»14 itf S 'ifflyoxalioe} propiottia 
acid '/.j'U'ratf (rvMAN!, T., 21/8. 
a;3 Bi» [4 "I 8-'glyoxtlioe] propioaitr- 
il«. 'nle.i 4.f (|*v.M.\s , T., 



Biabydrati-^ lalil i<li 

■ .'Nfr//. /re t ((’i nui's iuni Kast.'^Kk), 
A . i. :5u:.. 

Bit I bydrindoDf 2:2} ipiraa (Hadu* 

li:s^r), A,, i, 

• BlibydrocoUmiaei. isomeric, nud their 
naitx R]i<i tliTiv (K rkunI) and 
KriFKi;:. A., i, UlI. 

Biiketopbenyltbionaphthan (Kallr k 

A., i. 

BiiketotolyHbiosapbtbta (Kallb k 

Tfr.), A., i, C07. 

Bii'/;<''methylbnieine aud iU derivativea 
(laRU HH and AniiErwojj), A., I, 
, 74tJ. 

I ealls of (Leicbs and Akdibroji), A., 

i, 1018. 
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niDKx or smuiom 


niimMMkjrliUTinknMtu Bitntc, 

BUro-, (LEL't'ltB uxl AbuiuuK), a., 

i,mA 

HiiuU mUu, actioa of livilroffco >a<l 
aodium peioxi’it* oa (HA.\i'i tod I 
KAtUfSl*;, A., li, 404. ( 

SiMlith ctrboDiite (V a-Mmu), A., ii. { 
bytiriiK Atu-ui|ttJi to i>ro[«re (Vamso I 
iiid ZuuBL'iicu), A., ii, lUOH. 
oiida (Vasiku Aiiil Zibiii'm:u), A., 
ii, llii. 

yUnitk, r<jluiurlri>' nilimAli,.,u of{VAM- 

P AWA)), A., ii, 1139. 

nHnntk oehm frum (JAlifomU, 

LKH,. A., ii, yj:!, 

Sioantb oru ^I'kiwoznik;, .4.. ii, 991. 

BUaatliidM (Vm ; I.kkkai ), 

A., ii, 405. 

BlnitroboiiKiUAia-uoboiuoiio (Oi.Kt.A 

null IlCAIiliElt), T., 1971 ; 1'., 999. 

XinitroM-tampoandi, relAti>,ii UtwR-n 
Aryliiitr<ijK>hy*lruxyUiuiDi.A an, I ' Mam. 
I1«KI>KK), A., i, 990. 

Bii'4-oxlmiiia-S-pynuloat ((’ii:iii.s 
•lid IIak'af.i,), a., i, 403. 

BlMZjthioBiphthen {■' ilnnlmli.p 
ynthnsia gf (I'ki.m*,! r and Smim>), 
P., 317. 

BiMZythlouphthtn, ililoig.. |in'i„iralig|i , 
of (OEBKI.I.SI IIAH K K ('HEMlaCim i 
l.viJi'sTiiiE IS’ lUsr.ui. A., i, isl. 

Bliph«nyld'r(.-liut)rlpyr*iol»n» (Waiii. 
unto), A., i, 703. 

BUitheiiyl tcyryl k«toii«. cgiii|a>iiii I of, 
with tin ttiraidiltiriile (Mi’Kiii-ki:, 
Kiuedmass, tiui.nnEiii;, l’i;o>, and 
ScHWAltzKoi’i’', A., i, 791. 

BU'/i tolilketaiine ((.'urtu .s and Ka-'T 
NKli), A., i, 395. 

4:4'-(or 2:2'-)'Bii /"tolaeneaio 3 :5:3'.5'’ 
ia/i’iihjdrozydiplieDyl (.Mevku and 
MfvkkI, a., i, H73. 

BU p toluoyl /' wlylajlmethylono (Ci n- 
Til’s and K.isTSKr.,'. A., i, 3’9.5. 

BiltoljlthioglycoUlc acid t K a i.i.f .4 l.'n. I. 
A., i, 667. 

Bizis. cdimtitution himI »iiTivativi-s of, . 
(van 11as«klt), i, TmO. 
and itA liorivativcs (ilKiuiS) hka umi , 

Kiktart), a., i, 

tWBixiii and it.s fthyl otluT and potass- 
iuiii dfrivalivc (van Ha>selt), A., i 
i, 651. 

BleMkiitf and ^xjlynit-rl.'iuitioii (Stodre 
and Kbkrt), A., ii, 452. 
investigation of the process of (Hu;- 
gins), P., 314. 

BUaohing powder, aition of carbon 
dioxide on (Higgins), T., 8.68; P., 

67 ; (Taylor), T., 1906 ; P., *243. 

Bleade from Picos de Kuropa, composi- 
tion of (LlciRd Y Gamuoa), A.,ii, 733. 


WwMli'iailpi frog the Ptili tu.. . 

aad Hnxrsu)), A., ii, 46. ^ ^ 

HMMtnad^ from i 

CROIX), Jtp Up S 96 . 

Blood. iitUodiee of eompr«^4 4 : 

fonsation of (BoRKsnis T 
301. 

Tulume aikd grovtll of the. 

fOU (CmeoLM), A., u, liry- 
action of radium emanation ui. • . 

BRUM and KirtS), A., U. w*, 
actkiu of blood 'lipoids on lU 
tion of (K ehxow), a., ii, 
effect of altiude on Urn 
funre of (BAKi tiorr), A., u, .] 
iiilluence of lactic acid on tbv hiy. 
lion curve of (BARch^.K, 
OhbELt), A., ii, 124. 
f4t-!<|dittiiig |K>wer of the i.t/M 
}}ALl*£s and Bona), A., n, i; . 
iu(ln<'U<-4.‘ of a traiiBplante^i m.- . , 

(ChusOI.m). a., ii, lios. 

iiitliu-uceof uhder-feeduifioii l; ,i 
and l)»lSi>L5i A., ii, UnT, 
itillucuce of hydrazine on ti,. j 
«f sugar ind’sDKHUiu.), , ... ^ 
suluidlily of gases iu _ 

CnEiGinoNi A., ii, 211. 
regulation of re.sjii^alion by liif ; 

IKltsTElN), A., ii, 211. 
clfct t 4if oxygen breathing . 

(WAiiunto’), A., ii, 211, f.ij?, 
(ixygen-tran9|»ort capacity oi, .it li 
eiii UmjverafriiTs (v. J.iKmi w.- 
and WitsSKU), A., ii, 9 h:i, 
ruimatit'D of lile pigrnent fimn i;i 
mH and Y«wniMOTOs A., li. <. 
tBufusca ami Kawashi.mx', .K 
030. 

|•reja^ation of a catalase fruin W 
and i>E SroRi’KiiN), A., i, -tig, 
coagulation or(lVKi.sn\ A , ii, '1' 
deuinidatioii of (ilEDVEUKH , . 

739. 

iixidntiun in (On.vka), 10.‘ 
rcgciieratiun of (MAsisut, A,, n, , 
regeneratiou of, after destni. '.i- ii 
lia-morrhage (JosKs), A., ii. '.'I'.' 
scission of esters in (Rosa\ A.. ti li 
hydn>lT8i9 of (liters and fats 1 y h’ ■ n 
and Michaelis), A., ii, 30‘i. 
inlluence of transfusion of, cu n.-u 
Itolismof matter and energyili' . 
A., ii, 739. 

presence of pancreatic secretion in ' > 
(Carlson and Duennas . 
nan), a., ii, 995. 

effect of potassium salts on ciri'uiji: * 
of the (Mathison), A., ii, 7."'3, 
iiiffuence of poisons on the eniytcrt 
(Duncker and Jodlbacer). a . u 
766. 



ixoKx or suBiim 
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ut, after tKfr- I Wkti'enpuitim, nddua couti^t of iIm 
A., j (Kuna um) Takahasmi), A., U 

ii, 50. ^ 5i)i. 

aaifie* iOi Mphrvetomy aod [ j-^rmrAUiljtjr of i<»avN>\ A . ii, 7*0. 

ligatioa (Jacrsos), A., ii, | )*erMuil<ihtv of. tuJrxmiSFjMtNA am} 

U-'Hi.iN',' A., li, 

fti«tltrUBuo*!& (PuattaotlOuLLAji, |•<7li><-AIlillt> of, lo A]k*lt 

ii. -lUIi rAfih* .‘!kvni»', a., ii, *9, 

«t^ir vf (Bosa aad Takahahhi), A., 1 jiiriurii,t-..fMlu«»tlijoii 
SL 135 l (KaaSA), A., ii, 301; ! !lir j-tmiraluluy of(Muvil' 

ftaXi aad BailM'8N'Ei!»KH), A., ! m< li \ A . li. 40, 

I tliirmiiif iitdiviilua! 

eoitttiia«uU uf (Hrnjk . j tMc.s\ A . ii, 7u‘. 

li, 740. .K .'f i- on .Osaaa', A., ii, 

rtf llt« ‘'M<>CilUiOrRE}, A., ii, T3&. I.A»-Ui«iiy'i’» **f .HKAllMAfUAHl). A-, 

w«. faJ in (Lattes), A., ii, 004 u, Jlis Kt ^vviKl, A . ii, HOe^. 

acUon uf anti coagnlanM on li.-iiiM.lyH.*. an. I uf 

rKiNOUand Tait?. A., ii. 730. .l>i ms Uo<:k.*\»HKjK A., ii, Sll 

feamao ff*i‘lnAl carbon in {MAStisi’, lurturiMT ••fi'Vi.ljlii u in . Wahiu'Iio), 

A.’ ii. 504. A . ii, 4‘.'. 

disthinitiou of nHiiirtn^ i # i- lirtVitfiii ( f. iti at nl 

iQ il.vTTatsa and .SASiM;itKM, : s. iiwt\. ki: 4i>d A., ii, 

.\.,ii. 301. , lli.'*- 

■tjniiu^iaa, dUtribiitioiJ of rr*lutiii>; j «i ii-n imnn Mit* "U (.Io.mu*), 

' ,uUt-no«i ill (LvrrKESs Slid .Sami, j .\ m, n<*v 

..kRs;. A., li, 094 : Blocd-jaa apparaiui. d. t. rminalum of 

M'S f»a{^nt for iUavahsim'. A., li. i ih.- <..iiNt:iiii^ .-M 1 Ui;m:*ot and Uni* 

' i6d. 1 . ii. 

of Van Dc^n and Adler fur j Blood pi^mt. > ..listidiiiun uj the 
r|U)Xiil«»VANM}, A., ii, 070. (.-i>'i|trd c «ini.1 KlirUl of iPll.UTV, 

t lion uf metals on the rvaj^i'iila for. Jt» (,►: n m ans, und l.i i iMiKii ', A,, i, 

i.r.-wnoe of liydfu^»»-n fH-nixido ; 

■MkHKi-h A., li. 55fi. .!f,..n.|H»Miioii u! (IJ.ai.ha* n;.l . A., I, 

fftfcfiions of. and dctoction in niiiiu ; 

(WriTUUKcHT), A., ii. 447. vihit.y ..t jIm* tn.-lttl in iMaM'HuT), 

detection of (V. KOkih; Sakiouv , A , i. :‘'i. 

A . ii 947- va|.-niy «i| iron in ( Ki>ri:K.', A., i, . 

.|rti*.,iir»n of, l»y lencomalachile ^.'n.n 4k'.*. 

(MjvHr.i),A.. ii. 676- ; pyrnlm.- on . Karar** : V. 

rtlimalion of the quantity of, m ilu* j /.r\M-.K , A . i, Vo, 
body (MauKurr, .Mn.i.tn, and i Blood plaima wn'l aerun. dija^ptido- 
Zi NTt) A., ii, 1107. ! sj.liifiit^iu'ljonof HAi.l.and Wn.i.um. 

rttimatiou of alkalis in (l5Ki:MiA»u»r , j >'«‘S . A . it. iOi'd. 

.4., ii. 1031. I Blood plaleleta. hunmn iAYSArn), A., 

«tirnsl»oij ofcalciurainlV'H'imuKvi.'), > ii. I'l-'S. 

A., ii. 126. Blood preiiore. s' lion of cliuliiifl on 

rslimation of chlorides in (Oi'ri.Ki:'. i A., li, I'i* ! (AniiKlt- 

A., ii. I5u. I ii.Mi-Ks -irid Mfi i.KU \ A., ii, 994. 

fAiimalion of lactic acid in (Kkik-.-, ; '• of di>:iui5n '*n 

A , li, 994. i ' IlKnvANr*";, A , ii, 1U17. 

rioroisi and pathological, eetiinalion i .i<-ii(.nof**x;tiiiol.«<d ihV' rtet'fale tissue* 

of oxvproteic acids in (Czkij.m^' Ki). i ..jHilarinEi ki A., li, 1107. 

,f 302 j ,-tfM l oi iiijtu li.fij of piio'sl fXtracla un 

eAtimatios ofaugar in (&IiriiAKi.iKand : (KvHiKi: and Ioiiiian), A., ii, 216. 

RUNa), A., ii, 73; aiel | action of |K>tahiiuiii salw on (MaTHI' 

LorlinI, a., ii, 302; (Fhank', A., | A., li. 126. 

ii, 340 ; (LfePlKE and Bouli'd), A., ; Iow*-ring of, by urine (Poi'lElJ«Kl), A., 

li. 619. 11,611. 

iMd-terpnaclM, isoelectric coDitant* nf Blood ionini, solubility of gMea in 
il^e constiiueiita of (Michaei.i.'« and ;FiMti.AY and Creiohtos}, A., u, 
Takai!a»hi), A., ii, 48. 2U, 



ill3S6 




nron or 

, tB&MM* of Mtimtao OB 

tlw protoiai of (CumLO), A., ii, 
409. 

^Bga in, daring aUmtion tPuiix- 
Tt), A., ii, 741. 

moltwa in (Doxudw), A., ii, 414. 
the pfoteina of (.BoJUifL), A., ii, >41. 
atimotion of uric ocid in (KijiTHLit- 
tiwilK), A., ii, AiS. 

Hood'itoiaf, detoction of, hy brnridine 
(OiULi), A., ii, 318. 

Unod'OOiioti, action of weak aci<U on 
tla (tk'uwauz and I.eii nEUozaj, A., 
ii, 809. 

•SocU of animal citracu on tlic (Caur. 
BILL), A., ii, 315. 

action of chloruforrn on ^CAueBiLL), 
A., ii, 738. 

coretirol, action of drugt on the 
(Dixo.s and H.VH iulkion,. A., ii, 
62. 

chemical regulation of vaecular tone 
j in the (Huokkl), A., ii, hut, 

Bodj, UluperAturo aud alkalinity of tiif, 
in refatiou to the of 

dextrutd (Hlu\i)£ii»o.s), A., i, 769. 
BDimal. fonnation of adrenaline iu tbe 
(Fc.NK.K A., ii, 907. 
formation of itlycine iu the (Fried* 
MANS audTai iiAN}, A., ii, 90tf. 
behaviour of furyUcrylic and furoyl- 
acetic acids in the (Fkiedmasn), 
A., ii, 910. 

iKjhaviourof glycols in the(Mit*HA), 
A.,ii. 1014. 

degradation of the uauhthalcne ring 
in the (Kikkoji), A., ii, 909. 

Body fiaidi, viscosity of (Snyukii and 
Todd), A., ii, 017. 

Bog ores, aeaay of (Kays.'.er), A., ii, ‘229. 
Baedake^l reaction, method of applyiug 
vHeRNAndez), a., ii, 226. 
BoUlng'polBt. detenniiiatiun of (v. 
Hecuenbrkq), a., ii, 95;(nA.s.HEX), 
A., ii, 468. 

deteimlnation of, of saturated at^ueous 
solntiona (BcKKELEY and Ati-lk* 
BlY), A., ii, 1002. 

Bolognias $ioim{ph(iiip/torfxeiUcttkium, 
sirontiumajidburium fulphideprepam’ 
tions) (Vanino and ZuMBUsiii), A-, 
ii, 885. 

BonCt chemistry of healthy and rachitic 
(Gassuakn), a., ii, 129. 

Borax. See Sodium f/ihoratc. 

Bordeaux mixture, action of carbon di- 
oxide on (Giminguam), A., ii, 764. 
Borto acid. See under Boron. 

Boridee, ctyatallogiaphy of (de Schul- 
TEN), A., ii, 486. 

Borneo!, tr^formatiou of, into camphor 
(Ahot and Bku 8T1X£), A., i, 730. 
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BUBIHmi. 

Imyliailia* oal it* r. 

M>unraiid8cB«n>),4., 1,7) 
7-i4»Brt. totayl*4kta«i.ttaa.. 

toiyaichrtneiDCHfBRrHAT . A. 
Benylaxa, oxidatioB of (Htv 7,?^ 
and HEJLBi«)ii),T., 18^7; j 
compound oC with ehtoru^l - . 

(HxxDtBJOM and Heiul ’ 
1891; P.,248. 

iiitrositee [Hxkdxrhjx I •. 
BROS), T., 18M; P., 24V. 
Berayleneearhoxyl chlorid.^, 
and azide (Bhxdt and Hili- s 
i. 657. " ‘ 

Boruyloue. See ^Oamphur. 
Bomyl-t^-and p taluidiaee 
hydrochloridee (Ulima 
S f'HMin), A., i, 71. 

Boruyl ni 4 xylidine Ulimanx 
S t HMiD), A., i, 71. 

Borodiaalleylie acid, mu: liyd; . 

of (FoEiJilNn}, A., i, 449.' 

Boron hydrides, prepamlioa of f{ 
MANN;. A., ii, 279. 

Boric acid, fcoluhiliiy and ^ 

(NasISI anti Agkno\ .V, ;; i*: 
tolerance of tdanU to ^ 

A.,ii, H2. 

esters of(CaHSj, A., i, 640 
com{K>uod of aluminiuni su'l < wu 
l.srHK FaBRIK 
A., ii. 984. 

detection of, in preservatir^^ . 
FELLENbEur,', A., ii, 6:>:. 

Borio aeidf (Holt), A., ii, 72 l> 
Borates, dUtrihution .d, in j.j-i,-, 
deiiosits (Bii.tz and 5!Ai;r!> \ 
ii, 1101. 

tf elaborates, alkali, and 
phates, fusion of (van KL'"->?;{;i 
A., ii, 110. 

Perboric acid, detettiou of < I.e.v; u: 
Ku’HTER), a., ii, ^23. 
BorotUDgftlo acid, coinxritutir.n f ub 
of (Hosen'HEIM), a., ii, 612. 

Brain, autolysU of the (SiM'-si. A . 
745. 

isolation of cholesterol 4r.J cerfl:-‘ 
ides from (Smith ami ilAiii , .1 

i, 44. 

cerebrosidcs of the (Lovs!'''. iri 
Thif-rfelder), A., i, 898. 
soluble ferments of the 
ski), a., ii, 627. 

human, a sulphalide from (K'“ H.. A 

ii, 129. 

of the ox, choline in the 
iiAxy), A., ii, 1005. 

Brandy, detection of fusel oil In diii* 
zog), a., ii, 446. 

Brail, estunatioD of sulphur iu Tx>- 
NAITER), A., ii, 150. 
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tii tadmt (EAiTunsu> 

'^tTvumi). T, 3S0# ; P,. s;». 

(JiiCK), A., ii, 

12*’- 

ligjitt, ^4»mk weight of, determined 
by e^lectfoWtic methods (Guu^* 
bIc m'. A., li, 271. 

jip.ar |»feeiaie end epiisn^nt Kujier. 
Sf«UBg of solid (Cl'THSERThUN and 
(';*T«iaETliOK), A.. », 582. 
e^utUi^rtam of, vitli ether (Mrls- 
iifliU A.* i« 26& 

pli’td kiuHies of suhstitutioii hy 
Herxwi and OiAiisEt Ki). A., ii', 
iMi ; IHhcnick and Laiuhissei:, 
A , li. 

bvdfi'lvfci* of (Blur and Oonsoi ivI, 
'a., i'h 

stilu'.ioua, wlour and c»u»tuutiou of 
iJOiiEI'U and .ll.SENiiKAhAtiA . T.. 

litirniUoii of, and iodine from aquoftH 
•ulaiiona (Labat), A., ii, 65:h 
Tfh'^ity of reaction of, uii h^nnic Sfi-i 
A., ii. 384, 

v»|xiur. deslrucliuo of the fluori'Wiiri* 
of, by gasc* (WitonK A., ii. Ii'.'.j. 
v’.ivti of, on (ihftudR^ZtNi'KK, Kjo'HN)' 
<iER<;, and Rrmii). A., i, 4;iw. 
jtttrucliaiiof organic riiHlUr hy ;M ai. 
MS'. A., ii, 10.15, 

ii.*.mi*uliun of, in tbc orgAi)i*m, Rft« r 
A<itninutr8tio]i in focNi 'Ki.mni.ki; 
aihI KoTaKKS a., ii, 501*. 
Hjdrobromlfl acid {hwfriMjf n 

.’(juilif-rium of, with etlu-i 55I< Is 
, A., i. 250. 

Bromides, iitHucncoor aodiitm c )iloii.I.< 
on lb** excniion of (TAnKni', A. 
ii, 1011. 

estimation of chlorides in iUAHEh 
785. 

HyMbromite raaetion, intluriMe ..f 
ri«trn]ytes nn the vehn-itv of the 
>K>'.A8AI.\ A., ii, 382. 

BrsmlBS, leoctiou for (l>E.M(ikx', A., ii 
652. 

•htwiiou of, in human orguija(I,AnA r‘- 
A., ii, 533. 

eilmiatioii of, in preoenee of chloiidi'S 
ami iCL.AU.HMANN), A., ii, 

32Sr: (IJaubiqnv), A., ii, ,532. 
Mtimation of, in water -'GAniim and 
MofiiEt A,, ii, 301. 
Iromo-tompouds, aromatic, reactivity 
'd horHuiuiia tiiid FoUASfti.N , A., 
h (BocHoEoia and HrnKn), A., 

*, m. 

‘amaform, cyMcopic behaviour of qua- 
BTonriatic ammoaiuni sails in 
"sniKiND and Pabchkei, A., ii, 

1000. 

c. ii 


UWpwUlg'' ,f (OwUtiTl, 
u, 42. 

astiiuatiott of sulphur io 
AraKi, A-. ii, 150, m 

paff^nrh^i (J<t|taneM mol* 
Wiry . dist-Asw* ttf the latex of 
»»«'. A., u, 647. 

I Braeiaa, iMinc derivativa* of {KkAnih 
? A.. 1.1016. * 

j salts of. with organic acid* (Hit* 
I'lUli , T-. 234, 

I -f j.htl.ali;- and succiuie atsida 

(l‘h kAi;j. n,i{ KksUinI. T., 66. 

^ hniitide *'iisA and Si'Aoi.Uhljflh 

‘ A . j. lout 

nnhi-^iiij.hate (Leiohr and A.VUM- 
‘ A . i, 1018. 

iHdyliNdlM'uljdiidra aild 

1^* * N' . A.. 1. i»5:i 
acrt..iH .-dj.i.itr MukiiJ, A,, 1,223. 
Hi-'»„phrt)yiu- >]t!]ihile (k]iYKii\ A., 
i. 223. 

«M.liy.ie sulj.hitr. of (MaVku), A„ 

: i, 223, 

Kl..'..j.ht-!M'Jm .snlplulc iMAVXKi, A., 
i. 223, 

Brucineiulpbonie acid (Lkiihs and 
'•H'i* i-r A . I loiH, 

Brocimc acid Hi.o^tdc hhJ U-nulda. 

iiydc Hiiij.i.it.. M.^vi lO. A., i, 223, 
Bryo&ol ut.d i*H diatvivl donvutiva 
:il.d .M.k^i.K . T.. 1*4.1. )».. 

n>. ’ 

Bryony root. of {I’uwkr 

«i^d M.M.ia \\ , I* ^ jjtj 

Buchner funnel, an addition to the 

(I'.KMoS 1’, j-.;i 

fiulbocapnioeaiid iU •ii iivativex ((iAl)A> 

I MiK .Hhd Ki Ni/r/, A,, I, 1012, 

I •// Buibocapnine methyl ether and iU 

! '"•■th 0.1) .(> ,(;A|iAM>-tl and KI'.MZE). 

! A., i. loij. '' 

Bniapiog. utiun of {Sim nnjxH). 

A.. 11, MC,.5, 

/ii/fhiiiu ( oHhliluelil» of the 

huit. ol jTruN', T,, 1210; P., 

1 ty. 

Buphanine Ti ii\}. T.. 12I.''. ; I',, 140, 
Buphaoitine, and it.s salta (Tt Tis), T., 
1213 , \\. 14'*. 

iJ'if'f- iti h !.i ui\ frr»m (KraN- 

• and Sa.ssa), a., i, 658, 

8^6. 

dihtrilmti<*ii of the oil of (KnANcrjrcoKl 
ami .''KU.s'A(;i«»tTm>. A., ii, 1025. 
(‘oiisliiij. iitsof the ftHwntial oil of, and 
pr.-i-iitatiuji of a nilnwochloride from 
it ; Fii A N« F,s(;gM and Seknagiotto), 
.4-, j. lOtrfJ. 

Burette for mm in gas analyiii (Qawal* 
OWSEII, A., li, 651. 
tt lehll • V, iiKk Heide), a., ii, 661. 
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Mm), £, tt, 432 ; tOomi), A., 

^ ii, 431 ; (Saohb), a., ii. «4a 
’\d^f»(BoiuTiUKl3IcSuit(>rr^ i 
A.,ii,S76. I 

** nOTBUU ft&d 
'^aodiom,” and their derintirM 
(Hamih tnd NiEBUUiitk), A., i, 
800. 

BsUM. (l-iiiuniaa- {IdraMtlkyltmdi- 
ositiu), prepknition of (Far»*!»- 
MBAiKl.'i VOM. F. Bath k Co.), 
A., i. 428. 

■Al-tribromo-, •T»-(rtbfOmo.A.hydr- 
oxjr-i Aod ■iU-(n'hyilroi]i., adiI tncir 
derintirea fPAHiaXLLK), T.. i, 041. 
■alt.Mrabroiiia-al’dinitro., and al dt. 
nitro-, and iu lodiam ult (v. 
Biauk and SonncKi). A., i. 830. 

/ Aiodo- (Pickard and Kk.vyoii), T., 
04. 

oye/oBntana deriratifct of Guthzcit, 
A^M-ccroacopic oxamination of (Hart* 
mark), a., i, 208. 

tyeloBnUnawkoiylia told, rvc/olmtyl 
aator (DtKJA.sorr and UoiARRKRo), 
A., i, 778. 

^yofoBnttaal, preparation of(I)r.uJASuFr 

and DojaRRNKo), A., i, 778. 
B-BsttMlflroaronlo told (HASKVoeBi), 
A., i. 836. 

A^'EatanyltMUona (Riiuer), A., i, 848. 
Ae-BnUsal. 8« TetrnUldchydc. 
B'MoBntoiy-A-ptianxlpnpionio told 
(ScHRAUTH, ScHotl.l.ER, and Struen- 
tu), A., i, 642. 

BbUot, eatiioatiou of water in (Mbyrr- 
inob), a., ii, 78. 

abet, conetituenta of (Hehkrt), A., ii, 
1126. 

Batjl and nitro-, nitritea (v. Braon 
and SoBKCKi), A., i, 830. 

-• iio- and ferf. -Butyl bromidea, equilibrium 
between (Brunbl), A., i, 413, ii, 
974, 

<<T4.-Bntyl tleohol, (nbromo-, pro|»rtica 
of (Aldrich), A., i, 346, 
n-Butylanliu, talta of (Hilditcu), T., 
236. 

a-uoButrluilnobDtycio^teldand ita aaita 
and eatere (liiVifcBE),* A., i, 616. 
n-ButyltfflSIonluiIl rutheni-hromide and 
-chloride (Gutbier and Lei’chs), 
A., i, 183. 

nitrite (RiY and Kakshit), P., 291. 

R. and iaoBntylanunoniiun telluri- 
bromidea and -chlorides (Gutbier, 
Flurt, and Michkler), A , i, 182. 
oemichloride (Guibiek and JIaisch), 
A., i, 19. 

Butylhenaena, 6-bromo- (v, Braun, 
Deutdck, and Kbuber), a., i, 968. 


«»rt-»a^ > M WM,art>DB efli;t, , . 
hnauaalinaadeUBiiaati<.i. < 
BOL), A., i, 277. 

BatykidMiI bydrotnlphide v , 

KM], A., i. OOt 

<yn(i>BatyMlatkylatiU>al, Uir.,c„, 
Hour of (KMNR»h A., i, 96T 
A*-BatylaM, bromo- (PA*ut:.Lt i 
i, 940. 

AA-Butylaaa, aa«>dl-A«iach) r„ y , 

dbmi'b), a, i, 34A 
AY Bntylana, alWrlwomo., (/j.i, : 
SRLLR), A., 1, 941 

Batylau Oqr-flyeol. derir,!,., ,( 
(CIAMICIA.S and SURER}, .i , ; 

4(or 4)-Bntyl(lyoiallae, 7 air::,. . ,1, 
voximinn-, and their piLt,'... r,' 
SIAN), T, 2176-, P., 276. 

S-irri. BntylglyoxaUas, 2 
(WiDNA.N and Wahlreri... \ ' 
703. 

Bntylcj«7oheiane, deriYAtirei f 
ZENH and Host), A., i, 290. 

Uri. BBtylevf7oheEa«-4-sl (llAi /.ts, u; 
Koar), A., i, 290. 

rcrt.-BnlylcyrlyhaRan-Aona and c, trz^ 
rarlwzone (Dakeens and H i.r . .t 
290. 

n.Batylhexylearbinol, and it* a :, 

derivatire (ilYRTacHEMio,, ,t , } 

n-Bntyl hexyl ketone, and lU k& 

carlAzone (BYRmTiENEo . .\., 1 i 
^Butylhippurie acid, etlivl .a'.< 
(Kicuard), a., i, 7. 

a-Butylhydroeotarnine and c- u.n 
(Fazi snand Lederek!, A., i, 
oBatylhydrohydiaatinina and ita u.u 
(Kkei sd and Ledkreki, A., 1, 
a-iaoButylbydrohydraatinina >i>d .a 
aaita (Freund and Ledekki; , 

907. 

n BntyUdanedinrathaaaiDoi'hi-'. .t 

949. 

n- and n-aw. ButylldanetetrametiylA 
aminodiphanylmathana (Lie i * 

A., i, 899. 

Butyl methyl katona, iaonitroio ;K' >■ 

and llEaa), A., i, 1019 
2 i»Butyloxy l metkyldihydroiiuiiB! 
ine, 6:8-i/iiiitro- (Deckee, K,ii 
MANN, Pfeifer, PEonAUR.i, ik 
Albebtim), a., i, 1025. 
l-isoButyl B-pyridone (DYUKr.R, K, r 
MANN, Sassu, and Wisdjk! , 4 
i, 1024. 

l-taoBntylpyrldininm salts ll'i 
Kaufmann, Sassu, and M i-i' u. 
A., 1,1024. 

n- and tsoBntylaUlcanea, irki r» 
(Byodbn), a., i, 846. 
^-BntylUrtronie aoid, dbrl 
Rmideof(RiOHARD). A.,i,S. 
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‘bwBo-. (Mii’oi ix), 

-1... ^)t /IfAf ('lAf.iV A.. L 


liS- 

.BamiA €-aimna- (Abdir. 

d»\o^ platiuichloridf 

.f’l*CHtt mkI OflPP«H«), a., i, 20. 
, brom*-, wxl ••>«1»-. g<^»<!<'l ““r* 
of (FiUUirA»Bl»*!i VIIKM. r. 
BaTM * Co.), A., i, (30. 
t hfdnxf-, Mtirootioo of in uniie 
a'ookb And GoftALts), A., i, 1140. 
ll»iri» Mid, •■Aoitio- iKublubk). 
.4.. i. 7?*- . , , , 

Mid. 'or'll.vl dr- 

rirttin (Abduhai.obn', I'iia.mi, 
uiJ Wean), A., i. S2«. 
itmitio-, awiils methvl «!rr, oinl 
if , and /•d.amino. (risi'iiaa >ud 
^ HCiaLca), A., i, (27. 

,»,|otTri« Mid, •Sff tnmuo; rthvl 
»i<r (Tuoia and linmi-a), ’1., 


• tolo*, gfuUcol enter of ^rAkHKN* 
riaaiKaa voan. K. liAvaii & (.'.).), : 
.4., i, 430. 

A oitro-, and ita aalta (.STBINKul K and 
.(rpA.v), A., i, 916. ! 

litynvkaaoBa, fi-amiuo', and ita diriv. ; 

.litBi 'Kl’ai’KELl.|, A., i, 990. 
woBitTTnphanoaa, a-ainino., and ita ; 
aalu (UAgaiai.X A-, >, 212. 
dfriratipw of (Gabkibi.), A., i, 991. • 


tofatrnpkaayliBlno.olUorida (8 tai ii- 
isgp.a, Clar, and Cbako), A., i, 6-3. 
latyrpiaeatia aeU, elhj-l latpr, co|ii«r 
HltofiWAiit), A., i, 108. 
a-lBtjrrplcpcfokaxau and ita scmicarli. 
awiw (DAiUB.na and Kokt), A., i, 


1 latprylf IpoliiB, •-amino- (Kozokeh), 
.4., i, (73. 

UifpyljlyoBfUo add, ethyl osUr 
in'Aiit;, A., i, 108. 
lyatyryUndola (Otinu andSEnaA!, A., 
i,4»/. 

1 iBlyrylpkasylaukaalda (Ki'xckbll), 

[ A. i, »#0. 


C. 


•tkaliaa mothonitrete (Lbuchb and 
isi.BBjojt), A., i, 1018. 


al {Psjun?xiad 

HttmL A., iip Stf. 

*|wctmiQ A., Up in. 

liiflVn-ocicB oi Doteutiil Nitvm, uA 
•kHkhoUc feoiutioQs of eome of lU . 
Mlu^UKrMAK), A., ii. 
eleBTtnjlvcic depodlioa of (1 >otir) A.| 

ii. )m. 

Cftiaklun kUoyt «iih eUe* 

trkvil coudueiirit)’ tnd hArdneat 
iVKAJtun'*. A , ii. 8S7. 
wilh mrrv-niv, coiidui'lirilv of(CAl<VO)t 
A., it, &:&. 

with kitvir 0‘K1 UKVKi> utd PtDOtr 
orr). A., ii, 'aiSl. ^00. 
with trliuriiim (KokaVAnHI), A.. iJ* 
40. 

CBdJBiOA ;>rr\»xi<ir8, |>r«]tRl-tli0U of 
(TKicroif , A., li. 4i»o. 

CadnuRm. {ire. of, an farltOBBte 

iSiiniiM . A,. j», USS. 

c«lini*tit'ji <if,r|«rtr\>!y(ic«}ly (HENirtt * 

and A., ii, /7p. 

Cvntlaoallagio acid and lU ae«lv) and 
Uiixoyl lirriviiJivfB (I'rkkin), T., 
1443 i I’., )J'4. 

Csalam. ahM^rfiiion of (Hxvi.HK 

A., ii. al'M). 

moiciitK i hloiiilr ^FtMiTKaiid IIaIOM), 
A., li. 35'". 

inaf'iiviiium liiruuiaU (lUHRKlt}. T., 

182S; 1*., ll'v 

lliioridi'. }iydti«tc'<i i f (i>B Furi'RAND). 
ii, 0(Ki 

iiithitf, )«)iAvii>nr of, in aolutioQ 
(WANjUiins am) MaiKkui), A.» 
li. 791- 

Caffeiaa> >«' limi «il, i>n tiiimcle (]tA.NaoM)i 
A., li. 414. 

rt-ui-lioiiH of, in vr^i'tublo ntructurMI 
0''"K«'Ksvb li. 142. 
h\‘lr-H‘hl«‘ridf*. dolibir mII of, wltb 
nil ( i toon V {h iitAi iiloriilfl (Thomibk), 
A., i, 4H. 

riiiij (lichroniinc, csUinatioa of 
I M'lsi ni'i.k), A., ii, ti7*5. 

CaffoUne. «Srf 1 :3:0.TrinulliylalU!itoin» 
Calabar beasi. i-h<‘iniin] oxittninatioii of 
!.''.\i.wxY.!. T , 2UH; I’., 273. 
Calabarol »itd ita liilH-iuoy) deriviUTB 
i>alway), T., 21.^38 ; 1*., 273. 

Caicite, tiwiiHfomiation of ariffoiiito into 
(Law;jiiik’Henk«i), A , ii, fe86. 
colour rcactioni of (TiinoUTT), A., Up 

CalciuiDi Atomic weight of (Richard# 
and {f'l.NiusrnMin), A., ii, 112.1^. 
and strontium, iie[«ratiou of the apeO' 
tnil linea of, in the magnetic 
(M<M>Ric), A., ii, A69, 
ant! alcobolp hydrogenation by main# 
of (BMfRAU), A., i, 625. 
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IMDKX anfKBL 


meUtdte. Bm MtUboIum. 
ia Uflod «ad (Boa* and Taea- 
OAiBi), A., ii, 302. 
nwrptioa tsd nlriAeatiaa of, in tu 
toljr (Taxaea), a., ii, *07. 
TMiUronuDU of plnnu (KaxowALorr), 
A, ii, 222. 

Allnn with coppor, 1«A<1 nuj- 
nesiiini, nill^ nnd thAlIium (Baae), 
A., ii.6ll. 

CaMem hIU, inhibition of oxadttion of 
flud*tiy(CaiABiudJAMiiCBES), 

A., ii, 8U. 

pb|«ologicAl r41« of (lAEIw), A, ii, 

action of, on the heart (Rothbeeoee 
and WiSTEBBEBo), A., ii, 1117. 
Caloinnt bromide, efficiency of, aa a dry- 
ing agent (Baxtxb and Wabrks), 
A.,ii, 268. 

carbide, decompoailion of, by beat 
(Eblwxin, WAKrii, and BlfT- 
neb), a., ii, 396. 

catalytic action of [lotaaeinm cAtiwn- 
ate on the absorption of nitrogen 
by (PoLLACCil, A., i, 3M. 
carbonate, mineralogy of (Moboae- 
wicz). A., ii, 121. 

action of, on lealinm carbonate 
(Oeciibnek de Conisck', A.,ii, 
896. 

action of iwlaaaiiim and aoiliuni 
iiyiiroxide on ( 0 e( 1 innek de 
Coxinc'K), a., ii, 490. 
sulpbate, eodium carbonate and 
anlpliate, e<iuilibrinm between 
(Hekz), a., ii, 794. 
carbonates, iaomorphoua mixtiirce of, 
with magiieaiutn and inni carlnru- 
ateaiUiKBEi.), A., ii, 725. 
chloride, depression of tiic freezing- 
point of, and bO<iiuin chloride 
(l.Aiii'Lot on), A., ii, 581. 
calcium hydroxide and water, e<inil- 
ibrinm in the syatein (SciiKtiNK- 
MAXEKoaud fioKEl, A., it, 983. 
fluoride, plAstic (Cohn), A., ii, 724. 
action of, on vanadium [leiitoiide 
(I’RANDTI, and Ma.nz), A., ii, 
990. 

hydroxide, calcium chloride and watei, 
equilibrium in the system 
(SCHBEINEMAKEttS and FloEE). 

A., ii, 983. 

dry, absorption of the halogens by 
(Wilks), P., 308. 

nitrate as a manure (Hesdbick ; 

Bakssleb), a. , ii, 650. 
nitrate and nitrite, estimation of 
(Stutieb and Goy), A., ii, 933. 
oxide (iiaie), specific heat of fused 
(Labohtschbmko), a., ii, 253. 


Oi]«ini^dde {Hmt), ernuLlr.,;, 
tlnmiiat awl aOica iNni.-r,,. 
RAltEni, vSi WElour ' 
725. 

aolnbility of, in aolntioo, . ' . 

(ClAAlBEX), A., i, W. ■ '*' 
(olnbility of, in aolulb,r^t , 
and of ^ycerol (CAxtt. 
Patten), A, i, 179. 
and carbon, action of • . , 
mixture of (Vig.non , ' 

391. 

aenaitireneaa of lupi:,. • 
(PrKiErEB and Blas a 
761. 

eatimation of, in hu. i.' : 
producta (Wbisbeio.i, a .. 
(LlNliEl), A., ii, 6r;t, 
phoephale metabolism. .8. , M 
ism. 

Thealcinm phosphate, a. tira, ( ... , 
hvdrolideoniOxcHs.NEi.nzi , 
'A., ii, 396, 

Calcium silicates in cement Sza i n « .n 
A., ii, 40. 

Calelnm organic eompotmdi 
Caleinm bronioc8rl>ainide i i.tif 
A.. I, 118. 

cyanamide (Cabo, .1a'"i:v, 

S< hCtk), a., i, 119, 
formation and diNoiiip..;'. ■ / 
(Le llLA.Nf and Ksiihiass i 
i. 185. 

as a iiunure (llEsnco x iot, 
sLEBi, A., ii, 650. 
asaiy of (iloNSIEK;, A.. ; . > 

(.Stctzek), A., ii, 777. 
Caleinm, detection of barium, -tt 

and lead tilKoWSlso an i . 

MKSTHALj, A,, ii, lOS'J. 
estimation of sinall '|uu,n'. ' I 
(Bowsek), A., ii, 10:!I. 
estimation of, in the preseni a f a; 

nesiiim (Liesse), .A., ii. l.'d. 
estimation of, io bbssl 0 .m.i.h i i 
A., ii. 126. 

estimation of, in urine ‘.ib I 'i-i : ‘ o 
A.,ii, 1136, 

estimation of, in hard wa'.-r N 
NAoEi.j, A., ii, 1031. 
i estimation of, physico-clnnuea.. , a 
I wine (Di’iioi x), A., ii. 

I Beparatioil of barium, itr"i.‘aao o'. 
1 (Horn van iies line . a. . : . -a* 

' (Biknbr.auke), a., ii, 770, ^ 

separation of, from magncsiutii i ; 

MANN), A., ii, 440, 
separation of strontium from 
and Mackiedo), A., it. *7' 
(Hind-n), a., ii, 440. 

CallUris, constituents of (Hist' i-*. 
Smith), A., i, 478. 



n(Bix or-scBiKna 




{Bau* nd Bxtrat. A., i, 

471- 

d^ietkw of (tkrm\ A., U. 

sus ^ , 

*»«» » qiuttrntry 

<naii iOoBDix], A., i, »0A 

Anitro- (Bkxduoon aud 
UVaam*),T.,J8»; P.. 24». 

(IJ"), a., i, 781. 

(auluM MriM, •tarfiM in ih« (Fu«^- 
Tta luJ Ziiii(Km.iS, T,, 478 : 1’., iO ; 
(..ffTts. TuorrjK, inJ Wkin. 
,s,.t dtS. T.. I98J ; P.. 259 ; iKocstir 
W iiHKta), P., 827. 

CixskRMthiatrUxia* tPoRsrrK and 
/laMRHU), T., 489 ; P., 50. 
CaaylMaRBiR aoiA and bruino . and 
and their aahs and dr 
fi'tstivM (IIiKDKKaON and St men. 
UM.), T., 1543: P., 211, 278. 
Caapheu. oonatitutiaii nf (Hi.\i.KK«ns 
•id HRILRROsI, T , 1901 ; P.. 219 ; 
{.Vtc-HAN!, A., i, 791, 798, 797. 
.njilalion of (HeMiKItRns and 
.8iriiRRUNn), T., 1511: I’., 211: 
(Konrra), A., i, 888. 
CaapheiiapltanUale aeid, indium lali.i, 
|‘^!y■a'^o•pca^ action of .and 

Srimi', A., it 311. 

int u .lJ Campkaall acid and iu diainiilr 
r iH (nvl. A., i, 797. 
Caapheailanaldahpde Munirarlinnuir 
l.iif. A., i, 732. 

o Campbenilaaaldahjde and its mini 
.ari^ainn-' (llRNnKnanv and Si inn:. i 
nan , T . 1518 :!>., 211. 

• Ctaphesllaoic aeid, bromo . and ita 
JtrivaliirM IHkmiKIM'in and lltll.. 
SSOS), T., 1891 : 1’., 219. 

CaapbaaplnitroaiiUBa. Sec ('aiii|dii>r, 

UapkoUeUot, conRiitution of 
A-,1,417. 

* CaapboUeUse, amino-, hr^iroxyl- 
iftmio-. ami nitro., aiul thoir naltji 
and deriTatiTM (Novek aixl IIom- 

aiftoKR). A., i, no. 

(iACaaphoUo Midp I'ronio-p and I'vaijo- ' 
Kompi-a), a., i, 042. 

El i^^oCtapboUda (Komppa), A., i, 042. 

I .’cCaapbolfUc Mid, coiiAtiiiitjon Ilf 
'HrwiT and -MAKRK-'i), A., i, 410. 
Si*pb«r. rotation of, in acrlonc i 

wdulion (.MALogjtE), A., i, 730. 
mfiwi-ncc of wat«r qc th<* rotatory : 
\*}vtr of, in aointioR (v. Kazay). i 
A..i, 892. ' : 

■rMfcformation of bomeol into, and ita j 
hydrogenation (Auiv and Ukis- E 
a., i, 730. 

» diTivatiTM of (Mairh), P., 283. 

of (Lxxi), A., ii, 666. ’ 


Oia y A w , MtuMtioa of, in unoA4|» 
powdfj^ (ManQuiTROL), A., ii, 774. 
Cnapkor, phloro-, ami Ita tuntirnrh 
a/one JiKKninaviN and HKttre 

»Kok . T„ l}ip5 j p ^ 24^ 

ciinstiiuticm amt drnvatirw of 
iPoKsTr.R, TktvTTEN, ami Weiji. 
IHufHKJ, T.. 1983; P., 2.^9. 

■ A Camphor > ATuthraia of, 

and d and Hiubino^, 

i A , i. 657. 

, ( Camphor. ;rnjirr«!kx i('A3*rii UK* and 

I A. i. 2K. 

I Camphor Mriea. m.-lemUr r^artango- 

in ih,. (.V„vK» and Ho>|. 

Rr.»; .r.k ; NoYK.«i and Kmoiit^, A. i, 

11 -'. in. 

Camphor wood, nil from ^Skuhlsii 
m.il 7.\\y. . S , ;{ss. 

B iv.Camphoramio acid (.Noviw and 
K''j' Hik. i, in, 

CamphorbentoylhydraiODi t KoUirrER, 
rK-'TU.J;, ,'* 11.1 UriMliorilKl, T., 
1992, 

CarophorearboxyUe add. iftiliio , and 

ilH iiMthyl i-itrr and n.iijifr aaJl 
I '• »ti lun h niid l*l«Jori,|;»i 8 KY>, A., 
i. 797 

Camjphone acid, "yhilie-i- of (Komi-pa), 

I *J9 : iUmvi him) TmiKpRl T,, 

vilf- .•( illt] 1. 1 ini'. T , 23d. 

MiCtophorie add, iinthyl tifRifu of 

{No\»h •,|..| K Ml. Il l , A.', i, 111. 

Camphoroaalic acid, diknivlninihe nit 
■iml othi-r •ii Mvnineit of iTlMM.Rsnd 
P\TP- . A., i. 5.'. 

CampborquinoneaiMi /<rrinirriMi- , jihenyl- 
lihdia/mii's juid ;» hrmuo- and p- 
iiiiiojiliruvlIiylin/iMifH of, aiitl their 
dctiw-AtiviH } PH. TiiiinEH, and 

Wnsniii! PKi. T,. i<ts5. 

nliMirotioii Hji.H'irR of tlio hydrar.nnoa 
:md w Jiiirni iin/ojM ii of (I.ASKHHKAK 
:m'i I.Ai’WfijtJ n T-, iTHfi ; I'., 224. 
a- Miiij ti jilifTiylliydra/oiifa and *■ 
and 8 I liios4*n.ii arliarorii'n of (Koftt> 
iKii and ZiuuKiiii , T., 483; P. 
fd). 

I'ciiTioy} dirivalivM of the (dicnylhydr* 
a/oiii' of (Ai’WKIeh, llAVNEHt., and 
ItoF.WKf KKs A., i. 171. 
Camphorqnifionooxlme, pernilrtmo-, and 
it.H l-nznyl (h-iivutivo (Formilttt, 
Timute«. and WKisTKorR*), T., 

liif'fi. 

Canpborquiflonapbottjltbioearbunyl* 
hydraione (Kciumikk and ZisiMRELl), 
T.. 490; P., 60. 

Camphonnlpbottie add, yttrinm mU 
(pR*rr and Jaum), A., it, 693. 
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nfbix or sam/m. 


(fOHqlMnnUhMkMU, 

.:^lMkaUTuUT( phciiyl<<l>7famiiM auM 
Jt, tnd thatr bcn» 7 l dorintina 
(MoOm), T., 41*; P., 41 
4-rad /-CiMpktml^hoai* raid*, broaw-, 
d- and {-narcotine lalta of (PuKiS 
and Boainaox), T., 788. 
d- and f-d-Caaphnmlpkmie aaUa, 
f-mabtliTl ettara of (TacHi'CAiFF), 
A., il, t87. 

OaanlMr’V'ralpkonia aaU, lalu of 

(Hiiditch), T., 238. 
Cimkor-d-tUMnlphonle aaU ami ila 
aodinm aalt and anhydride (Biluitcb), 
A., i, *W. 

OaBpkaryltdanaayraaaMtia acid and ita 
catera (PonatiK and Witheiis), P., 
347. 

CamphyUdanahydraiinc and ita hydro- 
ihloridc (Kir.aEii), A., i, 679. 

Canal raya under I’holoohemiatry. 
Cancer, i>eptide.»|ditling fenm-nt* of 
gaatric contenta in illALL and 
Wii,l.UBaoi<), A., ii, 310. 

Craorinltc, chemiatry of (Tiiinirvr), 
A., ii, 298. 

Cantharldln, eatimation of, in canthai- 
idea (Knur.), A., ii, 669. 

Owntchnne, chemiatry of (Si-esce and 
Scon), A., i, cOl. 

Pira, catliohydrate con.alitucnta of 
(PlcElM and VVniTriEi.il), 1’., 54. 
aynthetie, preparation of (ll.vKHiEs), 
A., i. 798. 

preparation of aulwtancea reaendding 
(KAnOENrAllRIKEHVOIlM. K. ItAVEIl 
A Co.), A„ i, 1003. 
abaorpition of gaees by (Keyi'Hlkh), 
A., ii, 19. 

action of chroniyl cdiiorideon (Seknce 
and Galletiv), A., i, 314. 
action of, on antiseptic mercury 
solntiona (Glknny and WAi,roiE), 
A., ii, 141. 

Tulcaniaatiou of (flYsorr). A., i, 314, 
390 i (HiMiiriieES), A., i, 650 ; 
(Spekce and Scott), A., i, 657. 
action of aulpliur on the Tuicanisation 
of (Baht and Weykert), A., i, 
1003. 

nitroaitesof(Ai,EXAXDER), A., i, 389. 
eatimation of (Hinrichses and 
Kisdscher), a., ii, 446; (Kor- 
tiEcx; BuenE; Feshler; Harries: 
Becker), A. , ii, 545 ; (SrEscE, 
OALLETI.T, and Scott), A., ii, 
1035 : (HCbenkb ; Beckfr), A., ii, 
1036. 

eatimation of, in Tulcaiiiscd rubber 
•initerials (HObeher), A., ii, 231. 
vnlcanieed, aasay of (Esch), A., ii, 
946. 


OMMikME-EMdd, Plfan, eea|«r:tY, .. 
(Picsua and HATitoETB), a 
1014. 

OEfiUary amlyala. 8« under A- 
CapUlarT-ebainlctl problami, il.... 

tjoo of (t. Weimar*), A., ii, ; , ‘ 
CapanlcU. eatiaetion of (N Eutov ^ 
551. 

Oapafena, detection of (Nei>..\ , 

551. 

Carana and ita bttini . ,l ^ 
fKiJ.tER and Zayadovrev , \ " ' 
lOVS. 

Cnrbaatida, preparatlou of d'-.-ivc...., 
i (Jaoer), a., i, 1027. 

^ Acetylation of (BiiEetKi v , 
I.axouaal), a., i, 42. 
aublirnatioii of (Escalea atid K -it 
A., i, 530. 

tranaformation of ammoni n.i v 
into (Cn.YTTAWAT), I*., 
Carbamide, chloro- (BEhai. ai< > 
Tmi'E), A., ii, 957. 

(fichloro-, formation of. ai-l ■. 
havinur with amines lie-, 
P., 264. 

Carbaatidoa, detection of (Krsi... ^,,1 
VVllK.s), A., i, 269. 
(U'CarbanidcdicarboEyUh acil r 
and methyl esters (Diels .mi i c, 
MASS), A., i, 956. 

4 Carbamidomctbylflyoxalone I » 

r-iiiMONT and Di'bsky), .4., . 

ICarbamido-S-metbylpyraiele 4 tu 
bcnaena-4'-p-aioaahcylie acid. ' i ;r 
oxy- (HOlow and Haas;, a.. ir 
aCarbamido-S-ptolylpropionic isi 
(Dakis), a., ii. 416. 
CarbamidoUrtronie acid, etiiy -n 
(CCRTias and SiRArHAM\ A.. 'll 
i-CBrbamido-2;S:5.tti]natbylpyrro!( 4 
carboxylic acid, etbyl istn K : 
scHiiN and Roll), A., i, lei;, 
Carbaminoaestic acii rfillii i-.iil.' 
and ita mercury salts il.K- i. ii 

1.I8SEMENTS Poil.EXC Fill I ! " U 

F'our.siab), a., i, 841. 
Carbamino- reaction, physi ilusi A s 
portance of the (SuLEE), .V-, ‘7 

5 Carbamyl 4:4'dimcthjl.2 piper.dcu 
6 iraino-3-cyano-, and its t .c.r 
chluride (Thole and ThoRit. , f 
a'-Carbamylcpriohexanc-ltl-diacehc 
acid, a-cyano-, w-imide ainl s ci* 
imide of. and their derivatives Trst 
and Thorpe), T., 443, 
6-Carbamyl-4-methyl-4-cthyl 2 pipra 
one, 6-iniino-3-cyano- (Tii if ® 
Thorpe), T., 4.37. 

8-Carbamylmcthyl'5-pyTrclidoflel4m 

ozylio acid, 2-imino., etli;. 
(Thole and Thorpe), T., IS"- 



DOIBX OF BUBJICTB. 




T.. ***. 


ctlufr (Bcaca ud umpacb), 


* . i. *»0- 

(utuiUdP-A-tarttaUMt-o-i ud jh 
{•(rlkjdtulM. i-tihio- (Bcsch uid 
l.inPJ't'**). ■^■1 ^ **®' 

uU> dtthio-, uomttk MUra 
^ iBi'»ca ud Kupr), A., i, 812. 
(ifUuU, eompnand of, «ith 
lam «tliyl iodide (Oddo), A., i, 488. 
Cixku*l« MilM, itodiM in Uio 
S.HWALIX »nd WoLrr), T., 103. 
(nrhu*t*>dnrlMX]rU« uid, ethyl eater 
(dryAmyl/neondAiuie) (Oddo), A., i, 
488. 

OukAMU-StMiflitlularUt uidi.Vuiii.L 
•ud Nkovii's), a., t, &d7. 
CuhuoMiial^Mit uid, potta.imn 
uiit and denraCiTM of, aiut 3-aiiiiiiu-, 
lu^taiiiuiii aalt, and 3-tiitro-, lutrium 
•ait sScHWAUi* ud WoLPr), T.. 105. 

. Cuhatknyaaluuttophtnona (Man- 
ai> H ud Harn), a . I, 848. 

. CarbMbixirtalaoBathylphtnylouli. 
iul IIanvich and Hahn), A., i, 619. 
Ctrtatluxj«Bla4' $ opy/ini (roumiu- 
uphthalau (Sacra aud Kioistkk:, 
A. I, <34. 

CAriwUoiyuBliiit-A'phtiiyluttAiiuda 

I'liaiE aud Frascis), T., 322; 

1'.. 22. 

Carbath4Z]rABiii9.a'ph*iiylAutio uid 

t'UKXI and KRA.tfla), T,, 322. 
irhatknyutiaaurtToaio uid. ethyl 
Mier, aud ita diatnliuui aalt (Ciuruoi 
and SiaAciiAR), A., i, 353. 
CarbetluxyHi-beiiijlfltituoaio uid. 
rthji eater (Trole and TiiiiitrE), 
T., 2200. 

irbathoxy rr'dlntUtylgliitanoale uid. 
eaten of (Thoi.x and Tittii:i*K\ T., 
mi 

itb«(liox]r-a.eU^lflata«nlo uid, 
ethyl eater (Thoi,x ami Tiioi'.it.), 
T., 2199. 

rhaUwxfgljreiu, cyano-, methyl eater 
iDiriJi and lioxAiwtANZ). A., i, 24. 
ihathaxyl ffOtip, caoac of eliminaLioii 
of the, u ethyl carbonate tTiiOLE and 
TBOKfE), T., 2183 ; P., 252. 
rhtU»xy.7-aa(hTl-a.aaylfflatuonio 
a^, ethyl cater (Thole and Thorfi), 
t,2204. 

lhattoxy.a-iuttiyl-y-tttiylcIaUcoBla 

Wd. ethyl eater (Thole ud THOitri), 
r.. 220.5. 

**('®**y'*'tuthylflxtae«iiio acid, 
Bnyl eater, and ita aodinm aalt [Thole 
jxdTnuRrt), T., ai»7. 


Cxrbidta, crytUllofpxpIty of (m 
SOHfLTX.'t), A , 11. 486, 
CuhiaaidaeubaiyUa laid, methyl talar 
(Diels and (kiixhakh). A., i, 956, 
CarklRola, aayinmetrie {Meluola tad 
KiXTJENh T., 1283, 2064; P., 167, 
263. 

Cuhithlonia xeidi (Hohn ud BlochI 
.5.. i, 48. 

CEcbohydnu nirUlioluni. Sne undar 
Met ,U<liam. 

Cubohydratai, idiotochemicAl aynthaaia 
of (SioKLAHA and Zimasii'kf), A., 
i. 1<8; (I,, on, A ,i, 263; (I.8UHIL. 
lehU. a., i, ;t.*.i. 

jdi ■t.K'heuiu al synihraii of, inahaaaca 
of rhh.uij'hyll (.StwELAaA and 
ZiHiHM, sv). A . I, 789. 
niutarutattou and rlertricAl cop* 
ducfitity ,.f (ItAiir. and Kovl A., 
i, 14 

mnivuelatutT of ihc (Voiof-EEh A., 1. 
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fornnalum of, from fat in the animAl 
or;t.ini«m (.li AKEinmiRf}, A., ii, 
127. 

eoliihle. ill M]>ara),>iia roota (MnlUl), 
A., ii, 321, 

ocenrrnii; in ar-aia (.'Aiifi.JE and 
IVEAMUnr.ii), A., i, 17. 
oahUtion ,,1. l.y air (nai, Rimanio), 
A., i. iio5. 

hlol..|;iial dcn'tadatioli of (FxBII. 
BAi iil, A , ii, 82. 

lh•j;ladalioll of, in the liver (WlRTH),' 
A., ii. tl2:i. 

tolc ,if, in ■■natinc and I'rcatinlBa 
imdAlaiham (Jlr.MiEi, and ItoaE), 
A., ii, 1002. 

influence of, on tlic ajiaring of nrotain 
in inaintiori (WiMMKui, A., if, 1006. 
nd'lition of, loanila ( IllTCIItNNO.N’ Altd 
MAiini, A,, il, 430 

naaitnilatjon of dilferent, hy different 
ycAAtail.isii.uER and Saito), A., 11, 

< .58. 

effect of injury to the |iituitary body 
on lolemmc for (OoErecH, OoiH- 
i\<;, ami .lAivtwtnN), A., ii, 746. 

(dioiiihoric arid eeleni offOABBd), A., 

1, 263; (Nei beuo and Kretich- 
MEII), A., i, 837. 

Mlimation of. by uihlation (nBEirEH* 
HAUER, KOnio, ud Scholl), Jl, U, 
1037. 

a CarbomathoBjaadu a phtayltattani* 

Ide IClarxe and Fbarcm), T., 8S9L i 
CuboB, gTMn band in apeotrum 'at ' 
(Kohf), a., 11, 1041. 
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iLim 

S«e A»dd« antler | 

EUctreehtoustrj. I 

BfUing of {WATn*wid Mr!<P«3«- [ 
MALt), A.t ii, I 

eemeoUtiim of in>n by (Cmarpt aimI ; 

BojorfitoT), A., U. 1001. 

•olol4Utj of, IB iron tRrrr aB*l I 

(joecke ; Rrry), S07. j 
ACtioB of, OB rhromyl cbloriile : 

HIGVE2 Mopbkwj »nd Oaiicia j 

Ban'Ua), a., ii, 781. 

Hnw*, Action of ntcAfii o« a ruif- ] 
larc of (yviStiS), A-, ii, 391. | 

Aiid nitr^^^n, com(K>iit.ijA of | 

(LiiHjrK), A., i, 4*29. X- 

AMimiUtlon of, by pUnu (Ma* | 
QUEHNE), A., ii, 761. I 

CAiboB Alloy* with iron (Kt ki: and | 
luiM}, A., li, 491; ifJoMRi:* . 

MASS), A., ii, l(>9l- I 

|irecipitation of ^-arUrti from Hat- 
KiEM)), A., ii, 401. 
and chroinititti (Ahs'oi.n ati-l KeaiO, < 
A..ii, 1092. 

d^fboA Wruhrotnid*', aotioii of, on i 
or^janic lia.s«*A^l)f.ns and Dkwky.!, | 
A..i, 914. 1 

Wroidihirid'*, Hiwciftc ht-at of, and ot 
its aattiratt'd va|>onr (Miij-h and 

MacRak). a., ii. 1^6. 
ffumoxide, spectnini uf (Wof.TKU), A., 
ii, 678. 

effect of (ernpenturo on the disso- 
ciation equilibrium of (Rhfah 
and Whrklp.k), T., 1140: R, 
126. 

formation of liydrocarlnun from 
(VuiNoN), A., i, I'd. 
photoobeinical ami tliiTinal n iction 
of chlorine with (Chapmas and 
Gee), T.. 1726 ; 1'., 56, 223. 
detection of, by means of Mooil 
(Fkanzen and v. M.aykr), A., 
ii, 1029. 

detection of, iu tissuc-s after death 
(DE Dominicis), a., ii, 439. 
dioxide, amount of, iu the atmosphere 
at Sloiite Video (Sciiuodf.k), A., 
ii, 1086. 

ultra-red absorfition spectrum of 
(Hertz), A., n, 830. 
apparatus for tlie generation of 
(PO^RMANN and Verbf.ek), a., 
ii, 878. 

solubility of, in beer (Findlay and 
SnES), T., 1313; P., 189. 
nlkaline-carth carbonates and water, 
equilibrium between (McCoy and 
Smith), A., ii, 380. 
equilibrium of condensation of 
nitrol«nzene with (Kohnstamm 
and REEnEtts), A., ii, 1077. 


firtu dtonda, and nw^iyl : 

nethyl aleolMd, fmabilnv , . 
cdaditiirea of (B*Eiir u : ]-] 
tor). A., ii, 696. 
behtTioor of, in ib« e!«- 
(MrrHMAXJf and ScH-t:*.,. 
A..U, 790. 

role of, in bleaching ^ 
(Hiwjinr), T., 858 ; 1'.. - 
action of, on bleach 11 ,^* . ^ 
(Tatu^k), T., 1906; 1 ' , :V 
abaorption of, by caouttho , - 
blood charcoal (Revch; 
ii. 19. 

pyrogenic reacliona of, w:: 

dijulphideaud hydri",:-!, .. 

(Meyer and SAHism. .. 

hi. 

out]>ut of, during decerebt > 

ity (Koaf), A., it, 5u:', 
assimilATion of, by gr’*i. ■ 
fGiiAFE), A., ii, 521. 
cstimatiuD of expired d'.: 

and Homans), A., ii. i • 
t.stimHtion of, in expiri-i ,• 
town ami country Ti’ k- 
, A., ii. 408. 

! ♦'Stimatbm of, in WKtrt Ti iv 
and Hkiblkin}, A,, ii, ; 
Carboaic acid, aloiii wilts m! 

lUTK CHINISFAJ511 IK»;n / Vi 

A Co.), A., i, 4S0. 
elfect id heat on niixi-il 
(Kinhorn and Rotui \r> » 
703. 

ftlkyl aryl e-sters of (Kivii- 1 \ 
SErFFKRT), A., i, 51. 
2-6-d<broino-4*nitro-M.tri!yl 
, ester {UAiyuKD), A,, i. 

chlorotolyl eaters of [liw ii;. 
i, 636. 

;>-nitro})hpnyl ethyl fsti'i I'vk 
and NiF.RRNSTKis), A,, i, d: 
Carbonic acid, ditliiu-, diiih ih\. 


phosphorescence of 
and(;.\Mro YCEiiOAV .4 , 

isomeric hydrazoiies «•. 
esters of (Busch and Ki..u y 

i. 811. 

fn'thio-, phenyl ester ' u 
A.,i, 197. 

Carbonates, alkalinity of a-jii • ' 
tions of (Auerbach .nil i 
1078. 

fusion of, with sodium pane "nk* 
(Gooch and Kuziriav S 


657. 

Carbon rfwnlphidc, acii- n 
amino-acids (Siegkbi Kt' ar. i 


denhauft), A.,i, 116 - 
nitrogen and sulphur d»Tin:;r9 
(DKLliPiNB), A., i, 23 , m 
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hrtM riM«^i<n« 

<if artaa <li«xi4« vitl^ umI hftiragva 
Mlphi^ (M*ti* aiHl ScBi'CTM)^ 
A., a. rji. 

s^!>u>J» (Stoc« tad BLriix.\TnAL), 

A., a, i 

i|»^iar«tni for estinutiuj^, in iron 
iBcitiACH ud Ft,v!(EB>, A., ii, { 
m:. I 

«i!r«»tioB of. in iron •llor* iSTAMti.. J 
rt '. A., a, MS. 

of, in iron tnii stool (\Vrn\. 
A., a, !02fl ; lAi'oi'siiN ■, 

.1-. a. lois. 

.st mkttun of, in orKtiiic oomitoRnds I 
KuMLAXUl, I*., 309.. ' 

rs'tmatlou of, in fttoel ^Maiii kii mii,I 
lUii rAU: 11* Nolly;, A., ii, W7. 
nionatkm of, in organic cotn|H(uti,ls 
rinSELA-SOi, T., 17s,); I'., Jo; ; 
.fiSUL md V. Kskesztv, A., ji, 

sss. 

arkMi»I»ni, Mymm.tric “.|iwl> tnan,' 
cl’tici! i'ro|rrtioa of coni{s)un<U con 
•.Aitntig >11 (IsiiLi*', T., f.3> : 1'., 
t*. 

irbonnitngOB Unking iKnio; ato| 
i;i s\r.', .A., i, 7M, il.'* 

Uboarl (roi; in the naxont si.-ii.. 
StUlVABLl, A., i, 'ilO ; (I’EILKSKo. 

Kkiix Hr.sRo), A., i, 7i'.'i. 
ubnsfl clilorido, action of, on ii.iiowl 
■ tilSKI lorHAfT Kill llllMlolii 
IsmAlRii! IS ItakH.I, A., i 
075, 

vtion of, on inct.illic oil].hi.!i« 
iCHAi-VKSET), A., ii, i:nj. i 

irioBjUi'iM dlmelh^lcarlitiiiide I 

lii.B,vwArtit', A., i, 617. ' 

irhoijtlfarroc^aiidaa iUnon, , A., i, 

y«9. 

obortLBdiun fnmaco, Icni|H ntiirc 
iiiconrerncnU in a ((iiii.Ln , A li 
ASS. 

KarboiyaniUnotntliraoniDone. I 

Ahl'.ro il l LHAN.S and Uli.l li; , A i 
|4'il. 

jtkoxybasinaaaaaeatoaeatio acid. 

^itm . rthyl ester an. I its 

illiion- ami Hfj kisii), A., i, '1.';. 

hrhoiyhaBMBenaodlmethjl a naph- 

tbplamiaa and Ita aoiiinni »a)t i llow 
llin and Poi E), T., 1SS.A. 

arboipbeiuaaaaxodiphenjlainiie and 

tssolinm salt (IIosvahii and roi'r,. 

r.. 1334. 

dltrboiplMnxaustO'i'hjdroxj 3. 

MthpIiaoonxolalbt'AiW and IIki-k 
ho.. A., i, 245. 

^•rkexpbaaxanauo-d'tipdrozT 3 

XtkplppnxoloBe (Bt’Low and IIb k > 
“o), A., 1, 406. 


«'»f*YteirkMMMtaB-»^]|p4niy.l- 

raijtto!pyT**«la,and d.nitn- 
^nt u*w uid Hft Kixtii, A., j, 40^. 

<cCartaipb«aa«a«io-a aanhtkplamlM 

and ju talt (UoWAitii ^ 

* »»■« , T . 1SS5. 


« ' C4rb6xybftuts««M d «siaiMMttto 
fteid, f'lhv! rjior iHruiw and Il^n. 
A . i, 


CAlboxyWuAB^AMphsajlsoBtjdlt^y}. 
taifift itiut lu Mtiiijuj sa.lt (HowAKit 
Wi't T., J.'iihti. 

»■» , fiii.l / CwboxybaBMattw I- 
pheayli.«tirafol6ii# iMAYt.h\ A., i, 


' Carboxy fyxno a bydroxy A«- 
p€Qt«Boie »eid, ami of (hixi kmans}» 
A.» i, 4.'>r. ' 


Carboxy d cyaoo a hydrcxy d phtayl- 
prop«Doje and, auil of KtiA.ss) 
A.. I. " 

2 Carboxy 2 A dimetboxydiphtitjl 
suiH.idc I'iakkk and .smiKal, T.. 


3 Carboiydiphenjl odi.lnd..,2;.',.d.|,}.dr. 

ov\ 1 HUSK ami SviiLKsl, T., 1537 ; 

3 and 4 -CarboxydipheDpI iihar, 2 : 4 . 
■'■.mil... I »i lo siAiiiiisrs \iiua K. 
Hull: ,t ( , A., i, i.vi, 

2 Carboxy 4 etboxypkonylibiolaoalle 
acid l.is'tt: A., I, A.’.ii, 

2-Carboiy 5 etbritbiolphanpllhlol ’ 
acftio acid A., i, 

B Carboxygjyuconic acW, a amino*, 

■ t!.yl as.!.., WitsinrM* atui Wam** 

'«U n i: . A , »UKI. 

2 Carboxylndola 3-ac«Ue add. pthyl 

f'trr Wu! l4 KMViilni WAI.i>MCU.eB} 

A.. I. 

Carboxylaia Nn iixio; and Kaiicsao) 

Jl. I« 1 ' 0 . 

2 Carboay 5 metboiypbanpltblola«atia 

add l.r>siii , A., i, 4,’i6, 
Carboxymethylaminolauronic acid 

(''- I II. . I , |y;:i , !■,, i;,. 

2 Carboxynietbylthlol.4 ftiiit 5 aoatTl* 
aminobenaoic acid i K a l i lt A I'n. ), A, , 

1. 1'.67. 

2 Carboiymethylthlcl-d othpitblolbaax- 

oic acid I Kali r A Co.). A,, i, 667. 

2 Carbeiymetbyltbiol 4-. and d atkpl- 
lantbatobanioic acid iKallk k Co.), 
A., i, 667. 

2 Carboxymetbyltblol-b metboxjbeu- 

oic acid Kaiik A Co.!, A., i, 606. 

2 Carboiymathjlthiol 5 matbpUhioI- 
bcnioic acid i Kali.* k Co. ), A, , I, 667. 

3 Carboxy-l-pheayl-d-tcatoxypprual*. 

d-Bcetie acid, anhydride and ethyl 
isior Ilf iWiei.i('*stB and Wam> 
)tettr.ii), A., i, 60S. 
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bouTi bjrarogM «»*w »ail it» tanow 
- MltfSiEoriiCD Mxl WnDKxnArrr), 

■ A., i, 117. 

inXwtoyjtowlqmybttot yi i wlM 

' (Tixoi.* mmI a., i, 55. 

; M.(!irbatnhM7lMmph«(enuuuiiat. 

•arboxpUa (Tisolk ad*] Hatka;, 

A,, i. 55. 

}>.Cuk«p.p-plMa]rl(l7eiiiAaUt 'Eix- 
aoA^ and dtirrAur), A., i, 46. 

jMburbo»yph»nylglj’eU*di«tlij'l»mlB». 
BMtbTlAnid#i cCbyl eater (EtSBORN 
Aod HKL'rrKKTj, A., i, 45. 
]>.CArboz7ph«ajl(lytia«pip«ridU»- 
■Athyt AmUe, ethyi Later, and ita 
ulU (Kliilioiiir aad Sit'rriKT), A., i, 
45. 

o.CarboijpheBjlKlTMlIta Mid, etbrl 
eater and ainiuea of {MERKiaas), T., 
» 12 ; 1 '., 102 . 

S CarboxjrphaajrlthlolaeatU acid, 4- and 

5.anuno., acetyl d.-rivativea (Kalle 
4Cn.), A., i, 1010. 

S.amino., acetyl derivative, and 5- 
cliloro. (LvaaER), .A., i, 456, 
dicldoro- (Kalle A Co.}, A., i, 671. 
S-Carboxyphtnylunthie acid. 5 chloro-, 
ethyl ester {I.pjoeii), A., i, 4.56. 
f.CarbaxyproplenyUcetoaeetio acid, 
ethyl C8t«r, l)i»nht'uylhy»lra 2 ouf, 
phenyl hydrt/ine h-mI of (sS<itElBEa 
and Li'NowtTZ). A., i, 836. 
^CtYVjrlasiifiei. action of aecoiniide on 
(Ouveri Manoai.a and Alaona), 
A.,<, W. 

OtTBiuhic told, methyl eetor aixl lead 
•altofiMRYKRand hlc’KEhT), A., i, 10ft. 
CtrAOiiiMi constitution of (v. Uulk- 
t WIT8CH), As, i, 815. 

^ CwTicrolplithalfln (£hru<'h), A., i, 

110 , 

Ctrroiie, hydrogenation of (Vavos), A., 

i, 730. 

action of inagneeinm ethyl iodide on 
(Vanin), A., i, 474. 
hydrosulphide, aclion of hydrogen 
cyanide on (Sieelr), P., 240. 
CarjophylUna, regenerationof (Sbmmlek 
and Mater). A., i, 78. 

CftMin, refractivo index of {Kobkrtson), 
A.,j, 341. 

measurement of the osmotic pressure 
of, in alkaline solution (Moore, 
Roae, and ^VEB3TBR), A., ii, 
1072. 

combination of lactic acid and (van 
Dam), a., i, 91, 407. 
digestion of (Gauchkb), A., ii, 
1109. 

tryptic digwtion of (Siegfried), A., 

ii. 126. 


OMdB. of (0»fcu, 

Ocxm), A., i. 58». 

Ktka of P«li«in m tba [l.].,... . 

K yaa of <Hubes;„..' ’ 

X), A., i, 6S», **■ 

Mtioo of iatoaliaal jui r . ,. 
prodoetBof digMtiob of 
A.. 11. 1000. ' 

CemIb, iodo., proparatios of 
tyrcaina from (Oawaui'. A , , 
CukaOfOB. aloetrochemi.-.i 
of (Roketxox), a., i, 40: ' 
CiMiiaftutM of potaasiiiiL . 
the mkalinD earthi. eoL'i.; , 

(RoBEETaox), A., ii, 460. 

Casimiroa coustitik; ts < ■ ^ 

mesia of (Power and Call.s 
1S93 ; 1’., 257. 

Caamiroodisa and its auri : ^ 
(Power and CAU.A.a), T , r... , ; 
258. 

(htaiiiiirole Raid and iis iI mvi.,., 
(Power >nd Callani, T., '.'..vi ; 
2.58. 

CRaimiroina and ita derivaiiv.s i‘ . ^ 
and I’AI.LAS), T., 1966 ; I',, j'.., 
CulmiToltiaa (Power and C.si i sv ; 
1997 ; P., 258. 

Caaimirolid (Power and C.vli, , 
2004; P.. 258. 

Cauia fiduln, constituents of tli. j., ;: 

of (fiRIRBELl, A., ii, 425. 
CaMitarita, itruclnre and ekr!;, 
projicrtieB of (LlEDIsfut’, A., ii. 
Caator oil aaadi, enzymatic a ti. ti [ 
(Kbav.sz), a., ii, 626. 

Cataiaia, preiMiration of, from i ! ■ 
(WoLKR and DE SrOiOKLl.Vi, .\ . 
412. 

inhibitory action of inorganic va!‘. t 
(Favre), a., i, 692. 
of millc(SpiNnLER), A., ii, IS'i. 
of plants, function of (Zalk.ki o.; 

Rosenberg), A., ii, 643 
of sea urchin's eggs before an.l lio. 
fertilisation (Amberg and Wivrri 
NITZ), A., ii, 1110. 
detection of (Loew), A., i, s2-i. 
estimation of(LAXA}, A,, ii, 6,.). 
CaUlyiii. See tinder Atllnilv. cli. 1 1 d 
(jatalyita, specific 8tereo. li.’iiii. a! i* 
haviotir of (Rosentiialei’.i. .1 . ;; 
384. 

influence of foreign snbstauC'S cn ‘.c* 
activity of (Ip-ATIefe), .V, l :1, 
(Paal and Karl), A., ii, 4,9 
relation of inorganic, to hsmoLl.ta 
derivatives (Madeh'ng), A..i, to 
itiflnenco of, in vapour demitv .i':s 
roinations (KUNn), A., ii, 3il. 
Cataahol, presence of, in plant rj!n.-a 
(Whelbale), a., ii, 818. 
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tutM, •».*<«( pMaui** 

ifwotirnwow iu«l t. OnrloiuH- 

IXMXT), s. M*. 

*. lad Mhlora-. *Ba 4;S'rfichlia»-, 
bIUOM VltUTiTTUUld MCLUK), 

jL. i. i». 

8m andcr Pbfttocbeiaistrjr. 
fyslfffm pnli/tn, prolihntion of 
Uu'Hnu), k., ii, SM. 

^^plijUlB (OiLMUi), A.,ii. «;o. 

j»U liiriMOB. pbjiiology of (Lillik\ 
A., ii. 12*. » 

«!riak, 8« ondor EleetroaiHnUfry, 
Itruig, fonMlionof nitrouatoid in tlsa 
«««). A., ii,*4S, 81S. 
cliefoical eonditiona nfcetaary for 
lha nuintoiiaoco of tha iionnal 
atTOcturoof (WjnMAHK), A., ii, M, 
turbid fwelling of (Flsa'iiKiti, A., ii. 
*n». 

aoinal gann, aotion of nioiotlioiiuiu nn 
(IIiaTH'l'il, A., ii, ms. 
niorantration. See under Eltclru 
ehamiatry. 

rrnrubla. HlectiTe povar of, for 
ilaitrou nod Uemlana (Lisi.ki) 
A.,_ii. 122. 

CiUiN.'intuenm of temprriittm' on the 
tetirity of (BKRrKASO and (.‘oxr. 
roa), A., i. >9. 

inHaanoa of lh« medinni on tlia ii. livity 
..f(BlBmsi) nudCdMi TONi, A., i, 
S25. 

CalUbtOM and ita plnnyloanrone 
j.S. iiu«ii*N.><), A., i, ISO. 

Callntie uid nitrate and it* d< liralivi-a 
Itaan and Kowiii), A., i. 2<i5. 

CallaloM, prepnratiun of, liy tlie aiilphate 
meth(M (Klakus and .StdKBKItLTi 
A . i. M4. 

nrvaolrentA for (Dr.uiyn i. A., i, 771. 
aiawaity of aolutioua of K i 

m. 

aoetolyaia of (S( hi.iemanx). A., i, 
179 : (SriiWAlnE), A., i, 712. 
cnnrrraion of, to itydro.'eltiilo.se (Jknt- 
oen), a., i, IIS. 35S ; {SciiwAi.nEi, 
A., i, lit. 712. 

eleotrolytic decompoaition of ■; Oeutei.!. 
A., 1,807. 

intcraotion of, and formic a. id ((’h(iR.n 
and Kevax), T., 14.70 ; R, 149. 
action of water and alkali on impure 
.S.IIWALBE and Roiii.xoff), a., i. 
ISO. 

pntdaction of dextroao from the digea- 
Ifcn of (Lc»K), A., ii, 311. 

I’t’^ration of viacnae from (OxT, 
oERTnoFT, and (!ex.sxek). A., i. 
710. 

detnonatration of the reducing pro- 
pnttaa of (SCBOIX), A., i, 625. 


Whim, tatinte, pnrtia] hydraly^ «f 
|-'*^**AU«K and KRHrLtii), A., 

reaction nf. arith dinielhyluiiUM 
(WALrtm, A., i, 121 . 
meiwriaatioii ,.f (MittAa), A., i, 17, 
ij.t ; (Catwa : .SoiiWALan), A., i, 

■ Ki' OtS'-HP-t). A., i, 

Callnloaa nitrato atnl a. etatM. ahaorp. 
ti.ui aiiectra of (hk M(Uii<^al\ 
A . i. 711. 

nitrate, visc.witv t.f aolutioua of 
il’lFRl \ A., li, S(iA. 

PUhIiicI. of tlic alkaline aolutioiu of 
iltnni and Konoii), A., i. 264. 
2.i:.. 

nitr.uia eater, .-f .|MAngi'Evaui. and 
Ki.outxiixl, A., i, 

Celtluia. new e.enunit fr.»in the gadolin. 
lie f.aitha il'nii.iix . A., li, 116. 

Cement, a|«aiti, yiaeiiv of (IhiKcHl, A., 
n, f..,i9, 

liydraii.,n an.! haralrniiig of (Hos- 
> >xio, A., II, y.ai, 

variation in tin- vehn'ily of hydratioo 
of '11.. Mi ASIC, A., li.'oof.. 
calcliini Biljealca in iS/.AfllU.tllv), A.. 

ii. 40. ' 

I’ortUnil, cnnaiiiinion of (SHRFHXtU), 
ll.askis, an. I Wiin.iir), A., ii, 

i 

a.iidh of a^a.irat^r oa 
A., li, ‘,>04. 

mi'ici rstiiiittlion <»f ffliric >>iido ia 
*'>i*\vu\u.fv\ A., ii, nn. 

C«ph«lopodi, 'HTurrciK-e of brUint* in 
!li«> jhiiM'W of tHr.xxt), A., ii. 21U, ■ 

Cereftli, fsiijii-iiidh 4if |H*i)toit8ai And 
m«-lhylj-'iit«j:4nh^ in (iMiihA and 
Ttu.i.r.s.s , A., li, 

Cdr^brin aiitl its d. rivaiivr* 

A . li, 

Cerebrolo iH.\h»!jMu5. A., h, 41.1, 

Cerebroiidei, isitlniiari nf, rr«>m bnin 
anti .M.mii), a., i, 44. 
l of ^jlyrtrol im Iho rlMring point 
atiri MamO. a., j, 44. 

of flip brain {Ldkmm; and Thiia- 
Kjri.Knu), A., i, 

Cor^bro tpistl flaid, • iiciiiifAi compoii* 
tion off.Mifd»r{[FJ'AT}, A.^ii, 811* 
triniftliylaniiti* in (DuKItK Aod 
fbiu.A), A., ii, 212. 

Cerinm alloyi with lin (VdOKt), A,, IL 
lOHO. 

Cerooj thalloiifl nitrate (JANTiCR tad > 
Wif.iKirtMWj, A., ii, 115. 

Ceriam Molphat**, cryMUl]{.^p7i.phy of tbi 
tetraliydfite of (Kosati), Aa, tt, 
frSi. 



Mnidlttli (Bakbx), A., n, 

42 , 

t dtefiapmitwn of (BBOwyiso vtd 

Bu’mrkthal), a., u, B0O . 

teiiim, ««|iftntioQ t>( {BoKEfiTi)» A.f ii, 

541 ; (Jamkk snd Piurr), A., ii. 935. 

CtretM* AQii ]tft OXimK (RAATRfifICLD 
Eiid Tatixjk), T., 2302 ; P., 279. 

Cttyl eyuiide. See !lei)tAil«coQitriIe. 

A^jW'flne«tUi« xnfi iti tetra tnetyl 
deriwtin (Fi'tt HKii ami Helfekich), 

A., i, 802. 

eiuibatita (HMtrn), A., ii. 501. 

C^cadODJ, heal of iLAm:8TM'ii> 

KNKo), A., ii. 253. 

Chalk waUn. S<e umUr Water. 

Chazspaea oil, coa*.tituenta of (liB<x>K?*j, 

A., i, 1000. 

Charcoal. abtMirption of ijwiine hy iCoh- 
Bihl), A,, li, 10^3. 

alMorjitiot] of siOistaucAs Lv iKuErsu- 
l,tri! and MASiL'n), A., i», 374. 
blood, alutorittion of by ^Kky«‘|i >. 

r.Ekf, A., li, 19. j 

a(Wir|ttiuii of mcthyl'^ne-blu'i ami ; 
ory«Ul i»ouceait by iPei ki-.Ioi,ivet 
and 8iE<Jui.<r!, A., ii, 374. 
deooloriaiii^ action of (Kmk hi,, A., 
li, 471. . . 

OhooM. transformation of j>rot.MHH into 
talB durin^t tin* rijtcnih)' of ■ NiEiiKS* 
(sTElS), A., ii, 32t>. 

tyro-siiu- cry.staU in (OoX’, A., ii- 429. 

Cheirnnihus Cheiri (w-dltlown ■, oil Irt'm 
(KlfMyKKT), A., i. i 

Ch^lime iinhriratii, coii^tiim-ntH of the ^ 
Bliield of Jlr' HTAi.Ai, A., li, 1009.^ I 

Chemical action. 8ce under Athnity, t 
chemical. ! 

compounds, spcctroHcoi'ic evidenw for ; 
the formation of iUi KF), A., ii, | 
287. .. I 

properties of (Knui.OFF.’, A., ii, i 
878. i 

relation between the physical pro- ; 
|>erties of, and theclieinicalattraC' 
tioD in their nioleculoH (Martin), 
A.,ii, 793. 

relation between the physical pro- 
perties of, with special reference 
to their densities (Tku-Oazar- 
ian), A-, ii, 1066, 

reactions between, and living 
mu&clfl*protein8(VKi.EY), T., 180 ; 

P.,8. 

constitution, use of the niagnetu': field 
in determining (P.^scal), A., ii, 
91, 183, 251, 252, 464, 850, 
1058. 

determination of by ojitical raetliwls 
(Auwaiut and EisE>'i.oun), A.,ii, 
781.782. 


OMdMl eoufabitMii »Bd 
qwetn, b,hr... 

«u; Sitwtn. \eu.~! 
CuKDMxno), T.. 451 j. .J‘- 
and coloor (Pawutw^sV i*' 
480. 

and hmotic aetton (Rpitr 
810;?., 71 

and optical actmt, Ivi ■ . , 

SS8 ; P., 48. 

and a.:iivj:v, 

baflinn (Ennx), A..' 

(HluwtaB). A., ii, ill, 

relation belaecD, and rti : v ■ . 

nitrogen componods . ... 
T.. 1927 ; P., 24S. 
and rotatory power (I’n n, 
KasYOS). T., 45 ; 1’., ;;;i nT' 
MTCH), T., 218, 'ilH . !• , 
and Bpetific graeity .iUu 
ii. 17. 

relation of the Telocity of - 
tion of aromatic eomi- -i j* .. 
(Orton and KlNu), T v. 
1377 jP., 196. 

riMctiona, electrical iiiiiii. li. ■. ^ 

(Winston), A., ii, c, 

production of ion., during iin. ■ 
A., ii, 692. 

Chemiatry, forensic, recent td'. ar. .. , , 
(DENSsTunT), A., ii, 221. 
theoretical, arbitrary di-lii,. !. ; . 
(M.aUTiT.aso), A., ii, 377. 
(.’Acnopotffum, conatitnents of tii.. , 
(Nkuton), a., i, 797. 

Cheny-laurel water, ci.ni|..i.iii 
(Wiivrii), A., i, 875. 
loBsofliydrocyanicacid from 
,A., ii. 921. 

Cheitnnt flonr, constituent.. <<: i.r . 

cist), A., ii, 1023. 

CbieoTy. See OVAor/nm irirn.i..-. 
Children, sleeping, energy lUr,. • 
(Howland), A., ii, 1005. 

Chitin, formation of licvnlie a i l 
(H.aMBriii'.Eii), A., i, 834. 
j Chitoae, formation of Irevnlie a.il 
I (Hamiidkgkk), A., i, 834. 

Chloral, compounds of, wiih ae. in 
(CiiEMi.aciiE Fabrik (itin:'.'. 11; a 
ter), a., i, 836. 
ehloroacetate (Gabitti', A , i, . 
assay of (Bourdet), A., ii, 2i > 
Chloralhydraiide (KNoi'EEn). • ’ 

(ailoralOM, rftchloTO- and oti.cr i-n- 
atives of (Haneiut and Ki.is . . '■ 

i. 

ChloraloBoa, action of alkalis 
RIOT and Klino), A. , i, 524, 
Chloralozime, decomposition of no 
alkali hydroxide (Palazzo and F»:: o 
A., i, 421. 
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amrilfittiwt 1*« <*«iT»UT«» 
I)iEUt>40in(i«M*xxj, A., i, 24. 

(CUl«*os «»{ lie. 

A., a. 7*4. 

Q iian w ^ oadtr Chloruif. 

SMoadftrClilohfie. 

£VA«nBAtMi. MW method of 

*04lKlSG),T., US5;P.,U9. 

(/A^oautie oojit|MMUKU» relAiioo of th« 
r«lodlT oC to ooMtitotiou OMit»s 
Atid fo»Q). T., 1377 ; P., 

IM. 

UDMOt of, io Uifl Aoiiu&l 
And 10 ih« hamon foc-tui (Ru^k* 
mann), a., ii, 1110. 

4 j.}iist<r VA^ht of, delrnoioeri l»y 
«i<>.'Uulvtw m^thodj ((fOLt>itArM , 
A., ii. ‘J7Jr 

A:uoti of light 00 (Kt'MMELL\ A., ii. 

:w 

opticml effecU of (IIei - 
Ki’.stij, A., ii, 96S. 

ej«>c!rcvl« potentiAleiu the liiAtmfArtmv 
of i A., ii. 7?fl». 

fiunr, rloctricAj Aod optir-al Wli tviotir 
of the (KiUXCK toil , 

A . ii. 674. 

w^iidihriunuif, witheUitT(Mt Is k-sh , 
A., i, 

Aloritnetric fipTrimriitA with (K^ntp.i- 
CliKB Aiid STA.stxw'sKi), A., ii. 10. 

electrode. 8 ee Electrode uiuUr Klrrim ; 
chemiiirj’. j 

ji'juU*rhrnil<Til Aud thermal n-ai liuii ‘ 
of. with carbuo monoxide it.'tl.ti'W.iN ' 
AJidOKE). T.. i;:*6 ; r.. f.J. 

*- Eton of, no alkAilA (TaVI.oK-. T, i 
1906; P.,m 

Aeth-h of. on phonoU -Zistke. : 
KkousEHrun, juid Ke-MIF', v#. i, 

m. 

Hydroehloho oeU, conductirity of. 
And (if iti mixtun-K with mKliiun 
rhlurid«(llKAYaiid Mi nt), A., ii. 


tM&{>erature co6ffi<'ient of the 4 le, tri- 
ral cotidnelivity of, in alcohidie 
dolution (Partiscuox). T., 1937 : 
P., 247. 

wpiilihrimn of, with uiethyi alcohol 
(Kaujie and pAorii.f! A., i, 

414. 

f<jaiiihrimn of the rraction of /' 
l*en4oquinone with (Schmihun), 
A., 1, /27. 

CkloridM, anhydroUA, pre]>Hration of 
(PHACVSKrT.), A., Ii, loy. 
liTveipiution of, hy hyditKrIiloric 
acid (Hibson and Desibon), A., 
ii, 203. 

enUination of, io blood (Ori'i.Ek). 
A., ii, l&O. 


I ChbiUo;-' 

j CWortdai, a^lsatioo of, tu com* 
j inereial hroiuideM (RAiih A., 

li. 765. 

eAiimation of, io of h|<em« 

ide* JIertivg^, a., ii, iS&. 

1 cstJuiAttcJii of. in of ehlor*" 

' ai4’» and ja^tt-hioralra 

; A., ». tf.'il 

! Chlofataa. lh«»rv of the fonnaticA cf 
I (MruKkaml Koi cg), A , il, 707, 

Mlittistion of, in prcMMin* td ehl^doi 
ami ptrolthniieji ^SJA«gi’iviun,L 
A.. 11. 

Pcrchlorataa, rstiiuaiinu of, in jirai* 
eii.-r of fhloiiiles ami i-hionitM 

■M Miijt I A . ii. 652. 
HypoehlorouAatid.aoHonoi.unrtiiyleoo 
hutro. 4 jIhiiis < t'MSiiVAh A., i. 2411. 
Chlehn*. e«tmu!i.ta of, in prtwenco of 
hydiiihluiu- arid ilhiUEA aud 
(ii.Am ».i i-’. A., 11, 4.15. 
i-Atniuiioti . 1 , !u jhitaldA water 
Alii). A . ii. 920, 

estnicitjon ,,f, u, wrum (RunaI, A.» il, 
126. 

'•stiiitHtioii oi. Ill ndn wat«'r(U’m’YNr|, 

\ , u, i:i2, 

Chlorocarbomc acid, i-lliyl Actluo 
«-I mriciM simn and' jilihhntic halo* 
j:rii .h-iii.iiii. ', mi < .Maiwciuiuk* 

'iis- UK A.. 1, 257. 

;u Ji<'n («!. on »<diinn dirivativra of 
kituiif^ dlAli.KH and iUl'EHh 
A . 3. 2T,» 

t <«'. nt}« iMc of p midhniy. 

vlaMrhs'i* in a rixH-ii’s of(Got'i:D» 

IM. and 1*3 i.t V , i‘.. 235. 

Chloro elhen (tJnim a3id t'i>MANn), A., 

I. 912. '.‘Pt. 

Chloroform, a<timi of, <>it liliKKl-vuMela 
. A,, ii. 73K. 

iiillii- ti' !• cf. till phn^focytimiA (HaM> 
i:i 3 :'.j:i;. m; H t an, and ItriiANOViu), 

A , li, 5<M. 

• II' ' 1 (Mi prot« in iimtahnliatn of tUo 
d-« I.IM-'i.O'), A., ii, 30:5, 
r'-fl'-x .n'-iidii timlcr (-SiiKHnisuToN and 
.''“WT'.s), A., ii, 753. 

Chloroimino ketonei, '‘turf'oiaoinerlc 
' PiJKixis), A., i, R7!h 
Cbloromorphldei, jihyKi'>h>Kical action of 
(H.MlNA' K ami hlLIiKIllJANUT), A., U, 
510. 

Chlorophyll (W11.1.SI AITEU and OPPlt). 
A., j. UO ; (Wm.pmiattbk a!M 
Si'iU). A., j, 141, 391 ; (Will- 
j*iAitKn. ilAYKii, am! Hu.vi), A., I, 
HI; (WiLi.sTATTKu and Islbh), A., 
i. 392; (Wif.uTAiTKR and Hoo), 
A., i, 393; (WiLUTAtTER and 
IJrziNGKR), A., i, 659. 



unm. or subjicis. 
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OkkfMkltl, ftnoatioB oC is ftestit 
(HosTxmuis tsd Lcsuunop 
A.. 13,431. 

•dfon of light ra (Dasoujui), A, ii, 

««. 

setioo of sltn-Ttolot light on Mhidan> 
of (Bissst ond Liisuuits dm 
BaSCKM), a., i, 73h. 
eiytUlline (Tivitt), A., i, 74. 

aUoCUsNfbj'U, cheuiictl utun of 

(MAUfULtwiKi wil Makuiuu), a., 

i, 785. 

CkinropkjU grasp (Mascbliwisi sod 
Boisl), a, i, 552, 785; (Uascb- 
LEWBKI, Uaiuizali!S, and Leyko), A., 
i,8>8. 

CUonphjUSB (Tavett), A., i, 395. 

ChlorcphjLUsi (Makcuuwski), A., i, 
553. 

CUoraphpUSAA (WlLLATAmU And 

Btou), a., i, U2. 

CUoraphpUldo (Willatattak and 
Stou), a., i, 143. 

fAoCUoiophylUs (Willatattsh and 
Otzisihe), A.,,i, 661. 

OhlorMhjlllsa, aolubiltty and isolation 
of (TaVErr), A., i, 553. 

Chlanpsdlodt* (Camiiion and 51c- 
Cai'uhet), a., ii, 734. 

CksUgogsei, aromatic com|>ouiida aa 
(PetkowaI, a., ii, 1010. 

CkslsAtanl, from tha akull of an Egyp. 
tian mummy (Abiiekiiai.hen), A., 
ii, 1006. 

in Htroleum (Koaa), i, 761. 
iwlatiun of, from brain (Smith and 
Main), A., i, 44. 

and ita eatera, rcaorption of (Ki.ein 
and Ma(i.si;8.Lf.vv), a., ii, 57. 
compound of, with dioacine (Yaui), 
A, i, 140. 

compouuda of, with fatty acid.a{PAIt- 
TISOTOS), T., 313 ; 1’,, 14. 
antagoniaro of, to the glucoaidic heart 
poiaona (Karacuiw), A., ii, 517. 
eO^t of glycerol on the clearing jwint 
of (Smith and Maui), A., i, 44. 
inhibition of the irritating action of 
oleic acid by (Lamb), A., ii, 53. 
relations of, and the phytosterols 
(Salkowski), a., i, 45. 
pr^uction of uric acid from, in the 
liTer (Tkaetta-Mosca an.l Aeoi.- 
LOHi : Tbaetta Mosca and Mihe.s- 
iucber), a., ii, 52. 
fate of, in the animal organism 
(Bbowinski), a., ii, 305. 
pharmacology of acids produced by 
oiidation of (Fluky), A., ii. 111*, 
and its derivatives, action of, in the 
mhilis reaction (Bkovyhisq and 
CiitiCKSBAHK), A., U, 1014, Ills. 


Ch ota etsra l, iodo-bt dRmtiviM ,i , 
hnTioa oi; is tha bodr 
■ALOBI asd CusaBi), i, . .7 
oitinution of, in tianM (Lv a ,7 
A., ii, 805. ’ 

tWwtsnl, and B-iodo., , 
darivatiTea, and di iodo-, cL) ) 
Yativa (AnOKItnALDIX and 
A., ii, 1015. ^ 

CholMUrola in aoBi (ScHm.:^^ 
Shobet), a., ii, 827. 

CholatUtyl atk^ prspustinr. f 
and BLUHBEBn; Steim,.,, VT! 
BlOmmeh), a., i, 971. 
ChslasUiTlaiBlnt and ita sal-. ^ 
VatiYM(WlBDAVB Au.tuu I 
i, 961. 31 

CkelMtorylnnUuna (Wist,ai, 
Adamla), a., i, 981. 

ChoUa aail (Schemck), A., i, I j 
cotarnine salt of(FBEl'i«ij), A i. 
Choline in ox-brain (KAurruA'.-, y 
ii, 1005. 

action of, on hlood-prcAsur.. A-;#, 
IIALIIKAI and MC’LLEB), a., ,g 
Chondrodlna and ita aalte and dir-.ru i, 
(ScHOLTI), A., i, 913. 

Chorda tympsni, effect of dray» i.a 
action of the (Dali end IoAi!.ii« 
A., ii, 997. 

Choroid gUndt, function „( ^ 
(Kbamek), a., il, 1006. 

Chrome Iron oro, eotiraation of cfr aiS' 
in (Kvdeocek), a., ii, 773, I 
Chromio aold. ^o under Clit.-niicr 
Chromite, from the ilarjalahti ii.. 

(BorostbOm), a., ii, 120. 
Chromium, refraction and el’N.t;.-' 
^(FrEederickse), a., ii, 3C,'. 
comjdex ealts of, with aiiii!;. as 
( fsciiiT.AEYE and Sebbis:, .t 
115. 

basic acetate of (OussMASS', A 
103. 

Chromium alloys with iron, re.tic.Ai rei 
to acids (Mornartz) A., sc 
with iron and carbon (ABsu:.tu 
Read), A., ii, 1092. 

Chromium eompouuda, effect of, s-n [hi 
(Koesio), a,, ii, 524. I 

Chromium aalto as disinfectants sss ; ;gl 
(Koenio), a., ii, 311. 

Chromium trloxlde, aolubility o' : 
water (KiiEMANN, Daimzh, a 
Besnesch), a., ii, 898. 

Chromio acid, salt* of, with pi- tin 
acid (Weinland and Ils.iF.iisy l 
>. 1C4. 

Chnmou ehloridoe, isomeric 
and Rich), T., 87. 

Chiomjl acetate, bromide and ebivia 
preparation of (FIly), A., ii, ® 



IKDBX OF RtlncTS. 
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QnacH ihlMita 

ai*a]rld>lorid«, aetiMi of. «• Uiclk* 

niUwr (SrcFO tad (siLUTtT), 
A, i. ««■ 

tctios of earboa oa (RnnRiorn 
XovtUoaad GtJu-ii Ujuit'a), 
A.Vii.7SI. 

nMapMod o( vith bornjrlras (}ltN. 
Dtuoil tad iluUBUN), T., 1891 ; 
P., iU. • 
fUpiitttt, ioniution of (Cut. 
««(l. A., a, lOM. 

aftf. dtttctioa of (Kokmo). A., ii. 
MT. 

of, in tttel (Srtxfai), A. , ii, 
US. 

wtinution of* in cliromo iruu on 
iXvtitoau), A., ii, 773. 

»lut>tciaa of, in iImI (iiiNKirHsES' 
ulJ DltCXMAK.8), A., ii, K'lt; 
(WDowitiiwitKiuid Bouou'Bopri 
A., ii, U7. 

ajtnUioD of tnd aluminiiini 
(Tt-atirUMi tnd Wu.ndih), A., ii, 
IS«; (ib-RiKM), A., ii, 938. 
knailuB uuUat itlU (Wehneh), A., 
i, 911. 

krttUUilUtlil’oKTEvi.v), A., ii. 801. 
cnufuittioil of (lilOUITI tlldC'tllN'E- 
Vtui, A., ii, 738. 

kntwUUarit tnU, aalu of lIlEuii). 

A , il, 611. 

knaiji tilU. Srt under Clmimiutn. 

diBMthjrl ttbtr iKakhen. ' 
r*»«IEE8 VOKM. K. Havek a (', 1 .), ’ 
A., i. 469. 

kr^fltnt, 4)0lll0sil of (IIKMIIKK, ^ 
INur-KAD-FiNKEl. tnd KliHllKS), A. 
i. 873. ! 

iryitat, S:S rfihTdroiv-, andit»deriva i 
Uvea(Kl!«HKE,Wrso<;iiAIi Kl.\KEl., ! 
tnd KiiKRE»), A., i, 874. 
liA-inlijdToijf. (liEsoiiKE and 
Ml EH R), A., i, 890. ! 

Tmteubozylie uid tnd ita a^aliiun .' 
a.t iLlBBEEMAKN and Ztl FKAi A 

m ■ : 

yaocoUt from Cbili 1 Keli.eii), A . ii. 

104. 

bryMlaortnt, identity of, with 
iliydrobenaanthreno (.Siiiiji,i, anil 
Eta). A., i, 626 . 

ytopktBie taid (Fi.'-chek, Faiju, 
and (ja(;a8). A., i, 309. 
leiaration of, and ita derivativea 
(tiscHEE tnd Gross!, A., i, 996. i 
iein, and ilooemodin, relation be- < 

tween (OEtTERU), A., i, 887. 

4d iia dibeut.iyl derivative (TrTiS 
and CtEWER), T., 955 ; P., 89. 

Itelbyl other, aalU of (Fischer, 
[GRoat, tad Heber), A., i, 887. | 


kl^anrat^tatabM, *-bydnaj., tad ita 
I'J Chii^RiatM, 8 hydroxT., Rad ita 

I A 1*88* *** IhWIiV 

or Chrytoatinmi, »ai 

tuulpliiie isonisiniid (BaatHKE t^ 
iMtiixl, A., i, 889. ' 

M Chrjtof^oat i Rall, 8 bvdraErv 
tnd lU derivalivea (HescmeE tad’ 
I'lRHUI. A . i, S8i>. 

Chpnatia. See Bennin. 
c„^r,um istyt.o,, ,„|oar channt la 
lie blue |1„a,.n, „f (Kasrui tad 
lltl'tM, A . Ii, lOita, 

Cidari, the pTaeiheoa of (KttaEE) A. 

11. I'ts. 7111. ’’ * 

Cincbolanpona derivalivea, aynthaait of 
ai„i Mtaii', A., i, 24. 
Ctnahomaretie taid, letaiueotiKlRfAt), 

Clnehona ilkaloidt (lUsr tnd hUk- 

MHAll.; liAIlt and SiltARCRl i • 

I. <41 . .llAliK', A., i. 742, 

ni'innraiuni or((aiiie eoa>. 

|-ui,d« oh itihik,), A., i, 433. 
ClDcbona bark, Miiihatiun of ouininotnd 
alknl.j|.U in (Viiistii.iNi, A,, ii 284 
Ciaehonainliia lydr.v l,K,ride, triion of 
on Iroj;-, herv.a (Ki i.imi.s), a., Ii. #05, 

Cinebonic aold.ayinlieaiauf (KAVEatatl 
') ihuni, and Ai.iir.atisi!, A.. I. 71#.* 
Cinebonidina, a.eiyl, Wnrnyl' tad 
t«-l.;.'liesiil|.i,ohv| derivatives of 
(llii.hir, H T , 2.18, 
lydi.e'l.loihle, doiiMe aalt of, with 
.nilinioiiv iK.-nlaeidonde (Tiiomsem) 

A . 1, 184. " 

•A-Cinchonidlnt tnd iu sells (1 ’aketii), 

A . i. Ml, 

Cinchonine^ |.iirlial .syiitlesia of {Karr), 

A. , i. 742. 

mid IG iw nii'ridea alithr|ili..ii aptclia 

of II..I1I11R and I.Ai'iiKRl, T., 1264 ; 

I’ , 11.8. 

fteiion of snlplitirie arid on (I<anetb 1 
A., I, 51111, 

avlil, Is-nznyl anil beii»eneiiil|ihoilTr 

derivalivia of (Mil im, n), T., 23g. 
liydOKldoiide, iloiil,],, „it of, with , 
aiitiiihiiiy |ehl*,lili.ride{TnijMaEN). 
A., i, 484. 

IslizaMel.y.l,. sulphite (SIatER), A., i,- 

CiacholOElae, A' hminu- (Babe), Jt., i,5i 

Ctaeole, fate of, in the omnitm. 
4(Harai.ai.8R.n,, a , ii, 137. 

Clananialdahyde P mathoEyphtaylhrdr* ; 

uoat (i'AiTOA and Bakti), A., I, 
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ojitieillj Ktiw, 

(toru-eioiumu; tad (EtuaU KOm 
ud MaanDOiin), A., i. Til, TOT 
Til ; (tuMsurrm), A., i. 782. 
itota«nd(9of(euJUiM<YEiL), A.,i,721. 
tad it* a*tan, eompltx couipound* of 
mercuy with iSciiati'TB, Scboel- 
LEE, tod STErEStKEE), A., i, i»5. 
HhrleiM tad gly«rol Mter* of 
(FtBBtSrtBBIKEE VORM. F. Bater 
A Co.), A., i, 858. 

d-BWtbylheiylctrbinTl <wt*t of (HlL- 
IBTCH), T., 22f ; P.,6. 

<IJ-, *• tndf-^ociyl <*ten)of (I’lcEARU 
and KE.>ivos), T., 87. 

Ciantstle ttid, o.aQiino., ac«tyt derirt. 
tlTe, m'tniuio., tcetate, tod o- and 
p-hydroxy-, r«t*n of (PohSER), A., 

1, 53. 

a-amiuo.3:4.rfihydroxy-, lieiixovl d«- 
riftliv* tod lU lactiiiiide (KlSR), 
T., 555. 

g.chloro., and iU derivative* (.Iauk*;, 

T., 1620; P., 216. 

8:4<ii'hydtoxy-, methyl e.'der (Power 
and ItooERsoN), P., 304. 
o iodo., methyl eater (.Mayeri, A., i, 
870. 

, E thio- (HinaBERii), A., li, Sit. 
cd/oCiOAEttie ECld, aetioii of HUiilight o(t 
(l)E JoRii), A., i, 639. 
offoCinnaiBio told, o-chlurn-, and it* 
derivatives (SroER.RER, t'uioERU l, 
Braltiuam, and Neckkl). A., i, 
297. 

/8'Cblora., and it* derivatives (Jamrs), 
T., 1620 ; P . 216. i 

ris-CinntBUc add, tranafonnations of | 
(Kkutt), a., i, 975. ' 

Ct^mia teidi, substituted, [iroiiaralion 
of (Posner), A., i, 52. 

(riloCiiiBEiBlc lolds, isomerism of 
(Meyer), A., i, 975. 
aJlc- and iso ClniiEmic acids, refraetion 
of light bv (SToniiK and Reuss), A., 
i. 859. 

transformations of (Storuf.), A. , i. 8.'*9. 
Cinnamic o-oinnamoyloxylMnioic an. 
hydride (Kinhokn and SEi'rrEKT), 
A., i, 64. 

Cinnamoyl, a-broino-, bromide (Stald- 
INOER ami Orr), A., i, 639. 
dnnantoyl-p-Eminoacctophcnone (Rem- 
FRT), T., 625 ; P., 72. 
CinnEmoyloarhamio acid, ethyl ester, 
pB^mration of (Remfbt), T., 624. 
8-Ctnnamoyllminobensiniinasolc 
(PlERRON), A., i, 166. 
Cinnamoylhydratida and its derivatoc* 
(Mlckerhann), a., i, 682. 
S-Cinnantoyl-a-napbtbol, d-uitro-, and 
2-m-niOO- (TOBSEYandCARDARKLLl), 

A., I 68; 


c4UatM^n|htmiE Eahydiide r 

lOES aii Sebeeeet). A . 1 i 

Bl— «»«ylfE««ylgwaaMi». 

A., i, 166. 

(hBEEmaylph*aylthiattiBi<arhti{ 4 , 

(Mcceeekan.n), a., i, 6*2. 

Cinna— yl*a»learh*rida U ,,, 

MAS*), A., i. 682. 

CiantayldltthTlallylaauEOEiaa . .. . 

and platiukhloride 'iis:, 
SCHELLRACB); A., i. 282. 
CinnamyldiatbylaBina and 

elilotida (Kmde and SiHtM , . , 
i, 282. 

CinnainylidEtta aatarf, react! . y 
magnetinm organic coin].. ;i 
SOI i>a). A., i, 860. 
CinaafflTlidencacctie aeid. a I : ; 

hydrogen bromide to riiij!.i . \ 

979. 

isopropyl ester (Alwers si,; i 
LOUR), A., ii, 784. 
a-eyano*. eaters, action .-.f ’.ij., 
(ItEIMERj, A., i, 447. 
eiibeCinnamylidanaaeatie acid, on: 
of (Riiiirr), a., i, 860, 
methyl eater (REVNoi.ies , \ 
861. 

: Cinnamylideneaectophenenc. s ; 

i liglit on (SniliUE and RlM.r.i. 

I 385. 

! ijiCinnamylidencaeetephenoae s, 

and Hi i KKK), A., i, .Js.V 
( 4-Cinnamylideneaniino 2 acetyl s 
j tbol (Tourey and Caiidaiii.;.;.; , ! 
6.S, 

S.Cinnamylideneamine-2 methyl 4 1; 
aiolone lliouKiiT, llKi.i., aiid .Ivts 
A., i, 163, 

Cinnamylidenemalontc acid, ad i.- 

hydrogen bromide to din,.!;, 
i, 979. 

amyl ester (ArwERs and Kl.es! a 
A., ii, 784. 

Citraoonio acid, ethyl esl. r, 
tion of, wit)! etlivl so-liu:.,. . 
(HoeeI, P., 231. 
eiieif.Citral acetate (.■SF.Jivi.e,. 

Sl'HOSSHERlIEn), A., i, 47.e. 

Citric aeid, fermentation of. i:. 
(Boswortb and I’liicMe, .1 
318. 

oxidation of, by animst 
(Battelli and SiEii.' , , 

ainmoniuni salt, jirejonii' a 
neutral solution of II ei; 
Bell), A., ii, 657. 
compounds of, witli alkuo:. .r 
(Qcartaholi), a., ii. f c 
basic barium salts of ((.li Ai.ri" 
A., i, 176. 

estimation of, in milk; DL'V "i t.‘' 
A., ii, 548. 
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ootltiu !«■ {SCWKIIEI. 4 Co.!, 

olhl' >>* ilerinlira 
- A., i, 604. 

hsr«»U»l»ltn^ denT»lir« nf (Wal- 

;j, « wkI Hfiij**'. A., i, 31A 

Mlutiatu vPratou>noo', 

A li. 5«J. 

ru4MO< wU IlewK’, A., i, 309. 
QjTiMptia (M^io xo-Zl*tx» anti Pai^* 

phvAiological (0«noRS'e\ 

' A . Ji. 1^4* 

"aptt gf i bitro' (Koa«eL and Kkssa- 
u i\ . A., i, W7. 

!«ai usiilurnU of fPiCTKT auil M.km- 
pi\Ui), A.» i, ^1. 

r :'«!iie iHiaatilOtMita of ilirh4«£A> atol 
Whkruek', T, (J19 . P.. 70; 

i’uKirKaud OviU', A., ii, 201. 
r«:.Ria!i'>n of toul sulphur iu 
U'aiunis , A., ii, 436. 

1441 |4a, radutinn in oxpioHi.Miit 4>f air 
, A. ii, lo46. 

r,!i . atioii of aulpliur in (Pi- 


• and t^txa-aquoltiHtfidM 

<CosiAi Hian-i*), A., ii, 730. 

CaWlt OTf aai« «Mftpo«idi ; — 

aA^lr.A^cioualtviiiti'itOf ; Riuisnssik 

»»ol iJakh’serl), a., i, 6lil, 
l?uanidiiiiuni hvdrtao niirjlo# (IWiy- 
Htiu ami ‘liAkn’XkaL), A., i. 

Oli* 


> iii.k 1 


CohaliumaunoehlorMMihylflywri. 
mi&a . TMHii.Ar.rr anT Tttcii* 
t>. hfsko\ a., 1. ‘.*63 

Cob al udiamaiaonotby If lyftxiaiai 

and iu fcalts Hi UAEKf tfid 

Tim hi-*. MF.skn , A., i. 262. 

Cobaliidi hydroxy laalaodiaathylfly* 

oxime . i-I.-ndcaiul i.Hlidcof 
'•iMr 3Ui! Ku.fxkv , A,, i. 262. 
Cobalt. I'Tiwrru nickel and 

^'’nf . . ii. 

and liu k« 1, K-sd tciU for (('rilT* 
at,d A , », 386, 

I'fecij«il.-.Uiiijof..4icttil*.0)aic (Si Hina'i 
-\.u. ' 

cs 1 iiii.i!!. .u hJ. rlccUolyllrallv (Pk.SNXR 
Mild Via 


aal tar.fdU'h from, and itAUne in t>rii)Ur(' 
cfial du»t (Hkumu . A., i, 271. 
. ucjJ^ fioiu, action on ^recn 

).:»i}ts 'MiHAM>r.\ A., ii. 22;i. 
ibiit. rexohilinu of the MjKTtral liiii sof, 
m she ma^pielic fichl A,, 

t.‘, li>42. 

4 0 tfochrmutrv of Si niLDiiAi ir A. 
n. IS. 

she aaymiiurtric iWkknki; , A., 

ti.| lei. coiMjiouudi of, with j’lvo’ciines 
i«< in OAiFK!, A., 1, 2»>1. 

mIU. abnoriilion of li^ht hy 

H S' : llfij'.sToi N and 

. A., it. 786; HorMoi's 
and AMitK-HOVj, ij, 7.S15. 
r‘t.'msjMtion of (\Vkij.»i and Kotx' 

\ 11, t ‘•3- 

Ibalt hydioio-uilritc#. silver, stront 

I'Jii! Slid /ino saIu (KosasuKiji a,„j 

[♦•or? A , i, 6I‘A 

iCebaltinitriUa, complex (K«»!«kmikim 
f and iI.anrt SKRLi, A., i, 619. 

^baliamaiaa Miti {Wei:\ej;: a. 
I. m. 

Ji.troao-, s*<BsitiTeue.sa of, lo li^ht 
ih Ki.rr. , P,, 160. 

rea' ’inns f,f stercoittomeric (Weij. 

, A, i, 424; {Wfjisei;, 
Kino, and Scholre), A., i, til3, 
'fitaocobalUe chloride, reaction of, 
w*th i’hnsphafca (StKft), A., li, 637. 
.qim- aod obloro-pantamDittoeobalt 
' il'>ndrs, equilibrium between 
A., ii, 1094. 
c. ii. 


■■opi-T aial nnkcl, catitnitiuti of 

I’H-n.v.s), a 

A.. II. I'kCi. 

Cobaltiie. cnsiiiuiiiin uf (Hei’jxli,) 
A lo'.it. 

Cobra S,e }’.ii*„iii. 

Coca leavei. nintlvsis ..f dlfKHi.lso, 
i’u ;»tid Viritfv i.ir. A., ii, 844 ; 
m: . A., ii. .V.2, 

i Cocaine, \-d.4fihtv id Kii.i.Kir, A 
, 1.317 

I li.u*fii-dy-t> ri'.nmxM , A , ii, 1'26. 

i uihifjt.nn i.j thf iHiqH'rtiea of, 

I hy p.-nj.hiT«l n.-ivr* (Waiia), A., 

li, 31.''. 

hvilondilojidc, ih'Uhh* h{i)i of^ wilh 
iiiiini- nv j» iiUn iilmidc iTiioM.««r,n), 

I A . i. 4M. 

U-tiZilM' h\ 'h- suijdiite iMaVKU), A., 
i, 221. 

!*• tiiniiK'iu.Bi'- (rut h»f Ski IKK), A., 
i ii. 671. 

I and itn luhstituii .1. ih tertion of {Han- 
I KIN), A., ii, 162; 'SEnKU and 

I Km.kisi, a., li, 670. 

j e^liin.iti-.h of, liy p'lM-ipitNlion (Nv- 

MAs.s* and li.iujikBiK.s), A., ii, 

; B' and 7CocciDic aeida, syuthexU of 
; ’Memuii'm . T., 1712 ; P./2I8. 

: Cochenillic acid, Mnthciis of derivativea 
of MKi.i.ki’M), T-. 1712; P., 21a. 

' Cochineal, fatty a>id.i from (JIuEUitX}, 
A., i, 766. 

Codeine hydr^vchloride, double aalt of, 
with antiniony petitachloride (Tbom- 
HKs;, A., I, 484, 


90 
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(S«4«iM Olid* (Fixmit) and Brtm), 
A., 1, »W. 

ud it* ulti •od (Urintin* 
(Ekbi'Kd tod Sriria), A., i, 77 ; 
.Mot«UK sod Tmiir»i'tii, A., 
i, 223. 

C*d«lM, amino-, hydroty-, and a nitro-, 
and th»ir«aita( EKEL’Nbaud.SrETEK), 

A., i, 910. 

2-ainino., and iU iiydroniitoride and 
2 hydroxy. (WiEljiXD and Kai'PEL- 
MEIEIi), A., i, 745. 

hydroxy- and it* aalu (Don- 

BlEand I.Ai iiEK), T., 34. 

Codatna, ratimation of, in o]num (Ax- 
I'KEWh), A., ii. 1144. 

Cadalna mathyl athar and ita aalta I 

(Kxoku and IlniH), A., i, 1014. i 

Codainaazidaanlphosu acid and ita aalta I 
and darivativas and idtro. fFi’.Et'sn { 
and .SpEVEn), A,, i, !W‘J. i 

Codalsaanlphonia acid and ita i-somcridca ; 
and deri*ativea(FnEi!inand Spkveri, i 
A..i, »10. i 

Cod llrar oil, analyaia of, by mraiia of 
miHi'ibility curvea (Lofiaxl, A., ii, 
548. 

Coffaa (Goiitxk), A., i, 221. 

Coffa* baasa, ud and wax of (Meykk , 
and Ia.-rekt), A., i, 106. | 

Cohaalon praianra (TnariiE), A., ii, t 
46V. i 

Coka, vstiuiatiuu of cyanogen coni|>ound8 
in the gaw» from (Lecoc’</), A., ii, I 
161. 

Colchieina (WiNtiAtK), A., i, 904. 

Colohlda and its ^iii;ral« and Hi'otyl and 
benzoyl dtidvaliTes (WlNnAl's), A., i, 
906. 

Colchlaic anhydride and ita derivatives 
(Wl^yAUs), A., i, 906. 

Colfoplera, digestive enzymes from 
(Hou.Not’KE), A., ii, 214. 
Coiudinedioarboxylio ncid, ethyl ester. 
Balls of (CUMICIAN Aud SlLllEh), A., 
i, 647. 

Colloidal compounds, saturation capacity 
of (Hpri.no), a., ii, 102. 
solutions (Ouaucmchi), A., ii, 261. 
validity of the Doyi'*-tSay-Lu88ac 
laws ror(SvEDB£KO and Inoi'VE), 
A., ii, 703. 

colour aud dUperaity of (Ostwald), 
A., ii, 868. 

ultramicroscopic observation of the 
coagulation of (Svedbeku and I 
Inouyk), a., ii, 1077. I 

of metals (Lokknz), A, ii, 379. i 
traositioQ between true and (v. | 
Weimarn), A., ii, 102. 
viscosity of (Woudstha), A., ii, 
190 ; (Hereoo), A., ii, 373. 


Co fl o i d a l tolntioBa, oaptlUrv 
(Sahlboii), a., ii, Hk 
and SAfiLBOM), A., ii, . 
itate, the (JUlfitanii , a ” 
•ubaUDoe*, permeatlliu 
A., ii, 70Z 

sysUuis, propertitf* of 

appHeation of the phisc 
(Jos‘EE|), A., ii, 103 
solid, in* meUllogf%f.h> 
JUCK*), A‘, ii. 2f) ; ■ 
MoaiR), A., ii, 194. 
CoUoUa (Dl'hem}, A., ii, 
chemistry of (Joanu,, A , ^ 
electrolytic (HaktjY , A n 
action of iuni on (.Mist* a 
simuitaueuuA coaguUtiidU • 
UACKX), A., ii, 86’*. 
organic Lbvites., A , j. :jt; 
synthesU of {W’r.iiiKiS' 
684. 

ttositive, eU'ctrictil 

(Fh-uter). a., ii, pyi. 
changes iu physical c<<n>lr..' . 

APlh A., i,*590. 
osmotic pressure of I);-; 
WdJLi.MAS), A., ii, .'."b; u 
Pfkn'sisu), a., ii, 7'Vj 
simultaneous coagulation . 

HACKXh a,, ii, 378, rx. 
ultra-microscopic 
(WiEdNEk), A., il. fjiil, 
inode of dissolution of 
,^90. 


iu relation to agricultar- 11 
A., ii. 629. 

in urine (I.irilTwnzh A., ii. 
dilfusion of electrolytes n. 
A., ii, 969. 

estinialion of. in amble viN 
Hasenb.vumei^ and 1 !.a-' 
ii, 1033. 

Colopbouio aoidi (Kimi.r.n , A . 

Coloration i>roduce<l hy tii. r 
of aromatic amiiin- and i: 
jxmnds (Walter), A., i. *■ 

Colorimeter, modilUMi {Cami-; 
Hukley), a., ii, 765. 

Colour of solid subsuiuvi*. it;’ 
a-, 0-, aud >-rays uii tlu- < 
and Hihk), A., ii, 171. 
effect of ions transported hv 
Tent OD the primary s: 
(Si;HWAm), A., ii. 3'>.^ 
and constitution (Pokai K 
A., ii, 3; (Pawleu^kj 
480. 


d dilution, relation 
CARD), A., ii, 561. 
ises of the formation of. in 
comDOl^s (RIICHarh:. A 
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»-t— . MuitiTMeis. th« thcorr of (Wis-- 

fi. 2»»- 

Ufsn. dfrelojimeBt of, in flhm, by 
yhi BirPiocH), A., ii. Mi 

■■nttnfi from 

ojidotioB of juminopbrayl rnnhyl 
uni ito lioriTatiTat ;Zincki 
S^J bnii), A., i, XI!5. 

ft*™ phoBOpyrnilrparb- 
oijlie aciJ (PlWTT, (Jl'iTiiASX, 
anf KrfiKGBtX A., i. n. 
i; from 2'in('tby!iu(iol«-3 

hiJ*, Afvd in cdu (KoNir.i, a., i, 

from S S 

jivJ** -Ki lisubh and KtAUAMi). A., 

ColMliAf Aitun, adsarjitiAH (of, )>y 
iry«uU !Maui”\ A., li, 193. 

of (HILTZ ttllil PkKNSISiJ', 

a’, ii. 375. 702, 

iaMiUB of f>u!pharoiu acid and nuI]iIi. 
;t«*i ou (Weii., DCkkhciinahki.. and 
I4AMtArr.11), A., i, 1000. 
tlindnatiou of, by tli« anitiial m^aii. 
iiin Si.MJKV and roR<'«Eio, A., ii, 


j Oalubiaa. (^imaiiou of, aad Untalum 

I and Lasoiby), A., ii, 7l, 73. 

! Coita aii, det«<'tioii .»f, iu oibff GiU 
i iToKiELu «jd Koriim), a., ii, 543. 
i Combonioa. courorTpcnt (Mxt NiKMi. A., 
i ii. ;is.4. 

; CaadaoMr, new. for A-acQum diatii)ati<)]k 
; ^Oui.Kf aru and U<»aB). A., ii. IHA. 
inipryvoii rajild (v. ivrr Heidk), A., 
ii. 661. 

i'oU«x‘tiou of (Hmdpuifd water frinu a 
rrdiu {I)t:iiK5, A., li, 714. 
CoadaeUoa, eli\ iri«U. Soe under £1 m> 
tr-,rhetmiiirv, 

t CooBo-rad. jifes-vure and con* 

dn.-Mviiy of loiieoui srohitionj of 
l»'-ss\N and Hakuir), T., 1651; 
i'. 20y. 

CoD^rau of ebaalatry at Karlaruho it) 
V. MKYKji . A . li, 199. 

Cooicaine »ili<*otuiijf»iale (Jamiuem). 

A., i, 

Conifer* .-} Au^trAlla (IUkeh and 
. A . i. 477. 

injiiiy t->, )»)• fmuacc' f^aaea (Keirt), 
A-. n. 


, 615. 

UAT vi antiira/^uinone doriTativi-a aa 
V. (S*ui|;iJiRVjrH), A., ), 540. 

fiioi yiHow, of /Y«»rj<//«r :MaK('H* 
ir'ihkt!, A., ii, 1129. 

: y.ir'‘tya24>-, liiauI|iliito com|>ound9 "f 
ViiKy-H-nTRorr), A., i, oiy. 
rutuxa}, in the i'ia!i|>]iiiioa 
A.. I, 553. 

nAtufal rc^'idaMf, reartiona of 
VAtZA‘. A., ii, U2. 
j«>!yl.ydn)Xyl»(!nzojdirijoiH% relalioh ■ 
Uiw.fu chemical cnn.stiliilion and ' 
fA4tn«*t.i to Ij^hi of (Waiw'N and 
lU rrA), A . i. 305. 
from di|.}ipnvlitliylem- (LEMoi u i, a 
j. 399. 

Inim ^wliir acid (Ehrmaks), A., i, 
459. 

• f i»hil4' grar>fts (Dkzam), A., ii. 

223. j 

'-f th<r indigo group (Uikz and 4l.\s- • 

I't'W.^KT), A., i, 497. I 

fr«)!i) 'piinolinoiKAVFMAN.v. .Stih'iun, i 
.^nahtai’HEWItch, iWi-Eii, and ' 
SiVAJliRK), A., i, .S'38. 

■Jiiinonojd iPiccAhU). A., i, 568. 

fnim <*naphthaf]iitnont‘ (I’r.M- 

xrkEH and A., i, 6.51. 

from pyranthrone (Bcuou.;' A., i, : 
*•56. : 

x-Atara! vageUble. Seealao: — 

Azofrin. 

Hyjtericm. 

Myricelm. 

TbiyoriKidiiu 1 


ih«* 1 llm (lAi'i.T), A., ii, 333. 
ConTallaaiariB, 'leioiMi'>ii of (Krii-haedi. 

A , li. :uy t 

Convallario. of ( it rim a HI)). 

A., n, ;n:., 

ConviciBa. •.•oii'titntion i>f {8i'nri.*E and 

Ti.irk . A , i, 15.5. 

Copper, lit-' aiid .bjuijk nji^rtruin of 

(Aj;ki7\ a,, li. :\:a. 

n»i*l<ility o< Hit* iKMiiivo iona ]>roduoKi 
■luiiiig ovidritioii ,4 (('.\MfKrri), A., 
ii. 3.56. 

c<ipj*.T oxi<lf • Irrlrodn. .Sr^ KiactrOdo 
under 

vclooity I'T Miluii"!! of, in aqueoui 
aiiioioiiu ' Vama^.^ki). a , ii, 363. 
>oiiil.iiitv of ]ivdti»gpn in \.'*ikvkkti),^ 
A , ii.'^yf*. 


<'AliRi ti(.n (.f ^rtn ffoiii, ticnted in t 
va.iiiim (til K iiAKiO, A., ii, 803. 
«’oiiirm<r«'ia), fxtr:i'-tion of >lx^■ge^l from 
(til It H.AiiiO. A., ii, 934. 
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wdulitin of, in nitri«- arid (Ukskie 
andt fioKK), T., I0;jr>; V., 42. 
rolb.iilHi, formation of (lUnRRNromB)* 
A., ii, 41. 
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C^ptr alleri, oceluded gae la (Gi’Illz- j 
MIX and DzLACHA.vaL), A., ii. 41. 
with calcinin (Baah), A. , ii, «1 1. [ 

with iron, conoaion of, bj ealt water ; 
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Cupmoa thiocyanate, eom[. , 
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(Hope and Rubissos'. T. . 

P., 265. 

cholate and phthalate (Kcr.! .si . .1 
i, 561. 

CoUmineBoetamide ( Ksoi.t A i ’j, . .*. 
i, 670. 
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623. 

Dicisoamoylbydratide (Mr* krrmakn), 
A.. I, 6>2. 

DiciBBamoylpiperididi, rompnund ofp 
with tin U'trft'hlorida (Pfeiffxil 
Fiuehmavn, Ooi.thikro, pRoa, aoa 
S< HWARZROl'F}, A., i, 792. 
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XH«iBBUi^4UtkFUBBrainB chloride 
(Kmbi end Sch»u.bacbi, A., i, 2S1 

IHeiJuinmTlldemo dt- end ^ri-enfphidee, 
liydroxi^{ Brnoeend Bu>CH),A.,i,dl. 

Si '/-MOBurie aeid (Fui.'Hr.k, Firpoex- 
BRBO, end Horxch), A.,'i, 875. 

l:F'-SlBOiUBnroBB, 2:r-dihjdrox7', de- 
rivatixcB of (Frieb end Prafprx- 
BORR), A., i, 150. 

■S SieiuifninUBe At duBrbozylu neid 

(Stobbe and Haktel), A,, i, 377. 

od-SieiunjrlfalfBlu aeld (Btubbe and 
Habtel), a , i, 377. 

al'SiesfflFliA'dlilganio add (.Stobbe and 
H.aktei.), a., I, 377. 

aS'Sieaajlidlgide (Stobbe and H.ar- 
TEL), A., i, 377. 

aS-SiflOBijiiA^algide (.Stobbe and IIak- 
TEL), A., i, 377. 

m.i^.cmnTlphthaldi-lraide ( Krii A KA and 

KomatbI’), a., i, 208. 

Dideeyl ketona and ita i>.<ime ([’ickakd 
and Kesvijs), T., 57. 

Di p dimethTlaminobenuldahjrda. com. 
ponmU of, «ith tin tetni-l'roniidi: and 
-chloride (Peeiefeii, FbieIiMax.v, 
(Oni.nBERO, Pros, and Scuwakz- 
KOBE), A., i, 791. 

P'DidlpbenylunilM and its derlvativis 
(\ViE.i.ASii and SfssER), A., i, 570. 
dflirninO", and o-chloro- (\Vie!.and 
and iSOs.aEn), A., i, 571. 

SidiphanTldihTdTOnhBBSsine and its 
hydroc.'hioriao{WiEUXi>andSl'H.sE.R), 

A., i. 571. 

Dl-d'dipbesTlmathana, w hronio- 

(SOHI.ESK, KE.N’SIXO, and Kacky), 
A., i, 590. 

2:5.DldlphaB7lniathylanedib7dr0'l:3:4. 
ozadiaiola (Stoi.lE and Lafy), A., i, 
608. 

Sialaatric oohaaion and conatanta. Sre 

under Eleclrochemi.stry. 

Diernllit lulen, ftaxin in (Chahai'x), 

A., ii, 1023. 

Slat, influence of, on raetaholisni (Kocii- 
MAKN and Petzsc.ii), A., ii, 506. 
influence of, on respiration (Hexemct, 
Emmes, and Ru he), A., ii, 211. 
constituents of the ash of (Ticer- 
sTEnT), A., ii, 412. 
deficient in cakiuni and phosphorus, 
effect of, on the secretion of milk 
(Finoeri.ixo), a., ii, 510. 

pp'-Diathoiybeniil and its osasouc 
(Vorlander, Frieiibero, vas deb 
Mera'e, Rosextbai., IluTH, and v. 
Bodeokkb), a., i, 866. 

Pf'-Dietbozybanzlllo acid (Vobiasder, 
FRiEDniRO, VAX PER Merve, Roses- 
THAI, H'JTH, and v. Bodecker), 
A., i, 867. 


d/yyilnpj/rimtJiiu), 4 Lv 
(Heskrl), a., i, ISO ■ ■' 

(Heskel), a., i, ISO. ■■■' " 

afl-^tiazy aa dlmatiylprepia-i 
ethyl attar { 9 hda.<oi 1 1^^,, 

10 . 


j td-Watbaiytripbezylaettoaiirii, 

I (VOBLASUEB, FrIEPBER.,, u- , 

; SIerte, KoeEXTflAi,, Hvm . / 

I BunEOKER), A., i, sss. 

: DiatbyltaetylbaURaida (Pr.rr.i 

I Fleiscuer), a., i, 236' ‘ ' 

! J> DlatbylRmizobaMyH-Rainatati-. 

1 anizonefFARBwiRKEvoRR ji, (. 

I Li'cH'.s, k BRi sisr;!, A , i, ‘ 

: S BietbylRmlnobeniyl S meUiylbeiii... 

Raid, 2.hydroxy-, and its >.,!) . 
(Asii.isfarbe-s- a Kjft i- 
j Fabrikes vorm. J. K. \ 
978. 


(.SiatbyUmuMhlorobaniyl 3 rnttbr! 

bezialc aeid, 2hydrmy .4.,.;'. 

EARBEX- k EZTRAKT-FAliRIKr.s ■ . : v 
J. U. fiElOY), A., i, 978. 
i i.SietbyUminafieblarobtntyl 3 mrtby 
banieic acid, 2.hydrosy A... ’ 

i EARBEX- & KXTRAKT FAlli;ilir.S 1 « 

J. R. (lEliiY), A., i. 97S. 
p-Dieth7UminaatbylcRrbaiiatolMBS«.i 
acid, methyl e.ster, and itr 
chloride (Einhorx and . 

A., i, 705, 

Diatbylaminoethylgnaiacol ul .1 

! hydrohromide (hisBORX sed i; 

! LAUf), A., i, 704, 

Dietbylaminoatbylsalicylic acid. 
and methyl esters (Kinum-.s 
Kothlaie), A., i, 704. 
Sietbylamisoatbyltbyrnol snl 
citrate (Eixhobx and Kmiiu - 
A., i, 704. 

Sietbylaminomorpbide and it- u' 

(WiF.LAxn and KAPPEi.MKii.r. , A ... 
746. 

4 SimathylammopbanylasometliiRe i- 
i acridine (Pokai-Kobcbii/, .t -■ 

! KAP, and Amsrek). A., i, O'i' 

S 2-Diethylaimao-2-pbanyldiliydro 1,1 
j baniozaiinB-4-ona, and it< ' ; f 
chloride (Titherley and Hi r 
I T., 1503, 

1 a-Diethylamino a-phenyl AS heien ! ai 

I (AxprE), a., i, 269. 

d-lliatbylaminophanyliinino-S pbeaT; 

tsooxasolone (Meyer), A., i 

a-Diatbylammo-a-pbenyl-As peatei ^ 

one (AxDBk), A., i, 269. 
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BMikrUiUiMtitri ikMri kM«u 

A., i, S®- 

thj»>Tli«i»'~* — aottieUoride (lirr. 
tiE* tad UAltOi), A., i, 1 >. 
tiOor.’bromid# tod -chlorid* (Gi’t- 
Mu. Ftrir, isd Micukuos), 
A., i. IS2. 

ki IhatAjIkukitaria uU, j imino , 
„,i iu aitfiU (Ukbck), a., j, 
1M5 

1 S lAMkrlMEiUld* (Biltz and Toi'i'\ 

A , 1. oM. 

lADiatkylaarbottaMbraMU acid, and : 

i!< acid thlorida (Fnaxcia and Nieii. 
Hsrtis'. A , i. tti. ! 

1 1 ;- DutAyleartoutabaiiaarlnxy' 
btaiait aeU, uitro- (Kbascis and ! 
SieKZVarEI.s), A., i. *43 i 

td OiatkrUwboBlta^aByl^lyoxylaBit , 
rila iFrakcis and Nixrin«teisi, A., ■ 

I. dO. i 

tiatkrlimtixina platinichloride ( |{cnz- i 
taU»'i). A., i, 21. 

gu^jlajaxuUb (Tmai'iiE and Gsuei . 

niRid!, A., i, 955, ■ 

II DuUxt'M' dUBthraqniBOBjt < 

PulwHlWAiarHEii, and 
I.eABo', A., i, lOOS. 

Dlatijliliqxinoltarl chloride and iia 
i-MiAtivea (Kacfwanx, SniiniN, 

(v»»TAi HBWITCH, PopPKll, ninl 

*(va’iiek!. a., i. 32!I, 

Biaiiyldiqniaolrl ciiminate and pi ntc 
Kirrsuxs, .dTnt'Bi.s, Avamacmk ■ 
.i:ri n, roi’i'KK, and Szs'ajiieiO. A., i, , 

loUilenadiamineehroBUO lalu, I :'d ! 

c.ldorv- (Wkuxk.u), a., i, Wl. i 

lath^UnadiajBiBaeobiU, 1 : 2 - ami 1 i| i 

/.Miro , actire aalta (Wehxer), A 

, Ml. " ' 

luOTltXMnlphidemathjUsIpIiina, 

l!>dnjrnie, dccompoailion of, in 
viii^imwiliilionlOREE.N and .SrniEii 
M'O . T, 1174; P., 140. 

halhpIethyleDedibarbitaric acid 

d 'iir , A , i, 690. 

' DlethylhepUn 0 ol and it.a pinny! 
noUianr iZaHvr.Ri, A., i, P. 5 n. 

• DietbylcycValwxadUne (llKsi)i'K.aiix 

m l T , 9164 ; I’., 277. 

;J KatliTl.'ie'fohaxan-A.ol (IlKxnEinaiv 
01.1 H,,vn), T,. 2102; P., 277. 

3 Blethylci/f./ohaxana and ila di^rum 
j. llP'i’KisOK and liovD), T.. 2103 , 

U DUthjlhydantoin i-carboxylio acid, 

^l.y.lroAY-, lactaraide of (Bilt/. and 
Joff], A., i, 693. 

* WelhyUiydaBtayUailda. S hydmiy., 

1 • Ll'"™*'’'** ( 8 “-^ »“« Topp), 

cA., I, 093. 


t:* DiaUiTUpdaatarlMrbaidda, i.hyd^ 

oaj (Binri and Topp), A., i, dilx 
DiatAplmaloaie acid, eiiiyl and meHjJ 
Micra. coiidenaaiion it, with mai«n. 
amide KtnniY'., T., 619, 

OiatiyijaalattylbaBaidima (JluipaTl. 

»., OTJ. 

“j^Flaj^anpIatiyUaalaBamida (REM- 

DiathylmalanylBaloaamlda and iu 

luijt iHkmpky^, T., (SJ7. 

1 ; 1 -Diathyl-v ^atka«, auj 2 bromoe 
jhusiLi: sn.l ' •'.'SCsk\sky|,A.. j, 908. 
12 Diethyl A* c,,- ( K U.NKU 

an.l .innsnrn, . 4 ., ^ 907, 

11 ■Diethyl A' CO',! penteae and ita deri- 
'aiiv,.., .K 1.1 salt ,,,3 VotABax.v.>iXVl. 
.A , 1, 96 . ' 

9 10 Diethylphenanthrene, and aa rfi. 

clil.ir,. , an ] a hi.lo.iv. (\Vll,|,,.KIIonT 
and Ai i;ti. 1 , A , j, a.sj 

1 16 Duthylpyranthrona iSi iioi.i., Pot- 

■M ltlWAl ... MPo, an.i i.KMtoi, ,A i, 
100' ' 

Diethyliiiohatbitnric acid (Meiok', 

A . », f'*:! 

4;4'Diaiby)trimeibyIeDedi«arbonimid# 

'JiUh.UJ \ m), , i_ ^M| 

4:4'DiethyItrjmelbylfDedic«rboslaidb* 

8:5-dic»rbexyiic wid » iHh.j.jKso), A., 
i. ■■2\. 

4-4 DieihyltripbeayUceUiiitirile (Viik- 
M\i>KK. Kliiri.ltKUU.VAS'l'KU MiCUVK, 

K'»'KS ItUl ,Hl ih. alul V, IliiltRf'KKH), 

A . i. ►'>7. 

7:9-Dioibylunc acid 4 5 diglycol, deiRrm- . 

■laii.iii Ilf llji i/ arhl i.ii-{-,. A., i, 09:i. 

Diferollc acid 1 1‘«« ntit. FnKi nKjdBKKa, 

iiu<\ jj , A,, i, ^7?., 

Diffbaion **\j*4'rijnfjith iSi A ii 

47 i ■’ ’ 

r«ti* (if, and relative si/.e of niolcculei 
(Sv KI»MK»((i and a\slJKKKN'-SviI>. 
HKiKi). A., ii. S7r*. 

of ilisH-iIvcd aijlwunc^l 'VasXKITI), 

A., ij, ‘jtiO 

in holuii<mn4.f a-ln lrolytca (Vanzeiti j 
O lJCAKl*', A., U, Mfill. 
for mat ion of •■•Miccutric riiigalu (LiknE' 
‘i'N*:), A., ii, 21. 

Dialyiii of colouruiK »ifttt4»rH (Un.TZ 
and l‘FKVSiy«.i. A., li, ;i75. 

Dialyior, a new /•in^Mo.vnv and 

IIfykh;, a., ii, ‘jtiO. 

Oimoaii in i»lanta lAiiUKTitoNo and 
AuMiiiiioNa), A., ii, 918. 
in nlaijta, a^^lion of ariieathcLici on 
U.EPMcHKiv), A., ii, 919. 

Oiffiotifi eqailibritun l>c:twecn two Huid 
phasea (Oay‘, A. , ii, 240, 860. 
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BUbulw:— I 

' Cimetie fitatmtu ia non-eoodoetmg j 

media {Babt), A., ii, 702, 

Onsotu 9TN««« (PRI’D'BOMICE), a., 
ii, 1071. 

iiiBuratement of (v. Astkopow), 
A., ii, 472 ; (Kouakb), A., ii, 
1071. 

bUtoricftI data relating to iRohrn- 
STIEFL), A., ii, 588. 
relation of, to teni[ierature (XIotsE, 
HotLaFO, Frazek. ami Mzars;, ! 
A., ii, 191; (Mowit, Holi.asd, ; 
and CARt'KNTZKl, A., ii, 375 ; i 
(iloRaE, HoLLasu, and Ziea ; i 
MoekR. IIom aro, and Mvzra), , 
A., ii, 473 ; (Mohaz, II-I.LAND, 
ZiER, Mveiu), Clark, and Gill), ; 
A., ii, 701. 

of eolloiJa (UftLAl'X ami WiiuL- 
MAS), A,, ii. 588 ; (ItiLtz and i 
I’rEsxlsu). A., li, 702. 

DigtUie aeld (Fischer and Freiue.s'- j 
(ERU), A., i, 87.5. I 

methyl cater, (icntanicthyl ether of . 
(Mactuner), a., i, 725. ' 

Dlgentiilo acid (Fikciier and FREfOKR- I 
REH(i), A., 1, 875. I 

Sigeition, inllueiicc of lose of bloo<l on ! 
(DoBROWdl.sKAJAi, A., ii, 020. I 
in mtninant* (.MaI’.KOepI, A., ii, 810. | 
idivaiology of (Uosema.s.s), A., i, 908, ; 

ino. 

and aliaorplion (l.osiioN and llAniSO* 
WITSCII ; Knvsi). A., ii, 909; 
(liONDu.N and llAof.K.FK), A,, ii, 
1000; (Lostios and Gabrii.u. 

witbch), a., ii, 1001. 

dcfecta of {Lusno.s, liAni.EFF, 
Staasoff, and HoLMBEunl, A., 
ii, 998. 

jjntrpnna, ylncmhltis from the 
learee of (Kuafi), A., i, 731. 
manganese in (Bokmas.k), A., ii, 
1125, 

[Hgilalis subRtancea, pharmacology of 
(SulYTERMARS), A., ii, 911. 
influence of, on hlootl-prcssore (llKR- 
XANDO), A., ii, 1017. 

DigltogeDlo aoid, oxidition prodm’Ui of 
(Kiliasi), A., i, 138, 

Bigltonin, preparation of, and its oxida- 
tion products (KiLiASt), A., i, 139,^ 
Digitozin and strophantin, eoinpanitive 
action of, on the heart (Ropolico), 
A.,ii, 616. 

influence of s.aponin on the toxicity 
of (Po.sto4eff), a., ii, 1016. 
Biglyoollie aoid, fjninine salts of (Boeu- 
MNOZR & Sohne), a., i, 1011. 

0 . tolyl ester of (Boehrinoer i SiiHNE), 

A., i, 947. 


uU, p’i..^, 

tf ( 0 aun!n), A., ii, 3 U 
a-M^yMUyiaiyfcaasaieaeU , 
iualiq/lu aeidi (Chekis. . t 
V. Heydrs), a., i, 133, 
lUfUiidM (CoHx), A., i, 92- 
siSapUdMylaarhisd and i.. ^ 

(EaitTERflEUiandTAYLLi : 

P., 279. 

Sicyclohazanina, semicarl..,,. 

(Haller and Bapers A., ; 
A‘3'.])ieyr7olux«ie and i;, 
bromide ( W allacu and I' , , 

i, 474. 

Dicyefohaijlhydnuliu an l (;. 

chloride (KlJ.SER and Bfl- j, ^ 
678. 

Dibydrindainiite, dihydrorv , 
resolution into neliee eoiiij-, , 
their salutPoPE and Rex;. , ( . 
P.. 259. 

Dibydiaataethols, action ot j.d;. 
on (Tlioxis and Dhaizbi io, 
716. 

Dthydroanthracens, (rdiytlrosy 
acetvhlcrivativesTni.s ai.di F 

T., 960; P., 90. 

DlliydrobenianthteBe and I t l 

dibroinu- (HaLI.Y, .Si ji..i i 

Leniz), a., i, 677. 
identity of, with isssluv v,:! 
(Scholl and Seer), A., i, v 
Dlhydrobeniaatbrone Hsi.n 
.Sriioi.r,), A., i, 676. 

A' ■’ Dibydrobensene. SecA' ■; 
diene. 

Dihydroberberiae and it., n,,* 
(GaIiamkrI, A., i, 1.52, 
Dihydrobliin and its nndiiyl < 

] Has.sf.lt), A., i, 552. 

* fiihydroi'^oblziii (van IlA.-.-LLy, 
i 562. 

j rihydrobrncuxe (Skita and 1,. 

! A., i.. 1017. 

Dihydrocaffeie acid (Gni-.i ei; , .1 
Dihydrocampholytic acid, ' 1 
(Noyes and KNOiiiT). .1., i, 1; 
LwDihTdrooampholylic acid, 
its derivatives {Novf.s aii 1 

, A.,i, 111. 

! DihydrocarYcnolide (Waii a un 
1 471. 

; ncoDUtydiocarrone, cyan"-, - 
I derivatives (Lafwoi’.th iiiel > 
i T., 1877; P: 240. 

I Dihjiiocarvoneoarboiylamide, d 

(Laiuvorth and Stf.ei.k), 1 . , 

DihydrocatTylamino and its 

chloride (Morreli.I, A., i, 911 

Dihydrocinnamcnylcarbamic ^ 

mcRthyl ^ter (Forster and ■ 
T., 1339. 



hsCrx or soaiBcrs. 


ii 1367 


^m/ (fotartM uuT SrrSr. 

j»t;, T., IM7; P., SO*. 
aOtrtoriiMtiTlptoylwfcMtUd 
ftiUTti. $r>i SrdrTM), T., 13SS. 

, jhkyliMUuMtiylyknTlMmiurb- 
, ..)u (IViK^rza uid Sron Kn), T., 
IJM. 

(Skita tnd Frasvic;, 

A. 1. 1017. 

BtbydrMiuuTM*, derirnire* of jlii i-k 
t j K«»tovii«), A., i, 818. 

Dibydn^a fcuholMiaidA ( Wali .m ii 
>: i Utvcai, A., i. 171. 
t Bibydi atoe h o l a a l e acid (Wau.a. ii 
, 11.1 I’liHL*), A., i, 471. 
SAydnCuckslaaie acid >f! hy.lroxv 
Wailac* and Wikniiais), A., i, 
.'.Ii 


I OttydraqalaaldU# baaaa (Hatiaa aad 

j Sa'iimilia!. A., i. 717. . 

j 0:18 iKirjrrta and 

j K', A., i, Jirt. 

i HiOjdroiialaolUa dihydra^BiBBUia. 

; 8 Si ipiran.'i hydroiv- |l!Ai)Di,gs< r). 

A. 1, IDS, ■ '• 

j Bi^Jdrei^eiaiaatSkiiAAtdFnAKi-s), 

• Jiid 8 Dihjdretarpanjrlamlaaa and 

\ ***** 'i'-itvaiivwf (MufiiiKLt), 

Dibydrethojakeicl , W ai i a.'H and C hal. 

1K'..1|;|, A.. I, 471 

Dibydrethiijakitcna and it, dorivatirM 

t’lULLKNilKi;', A,, i, 

^ Dihydro . -iflloic aeid (rEjiKis). T . 


DibydiC'a.faaeboaltriia (Wai.i.ai ii an.) 
Mevta:, A., i. 471. 

Dikydrofaaelioutiila, .f.livdroiy . and 
lU d'livitiaii (Walla* II and Wilv- 
liAi •), A., i, 312. 

DAydicp^loo* (liAimiEL), A., i, 2'.’'.i. 
SUydrcBCBtelUoroganii acid and iia 
.^iila awuia (OdhrER), .V., i. '.'■.’ 2 . 
Sikydrsladala, |>rA'|>arAtion and dvnva. 
iiTri Ilf iv. BkAt s and .Soiiei ki . A., 
7(7. 

. 1 ' Dikydro SiB-lndoIcanthronc 

.•.i Hoi.L and V. WtiLoiiKiiu'iiarii\ A 
I. »f8. 

Dibydroltorolactcna. .Hec ('ini|di<i 

ia-'idDa, . 

DUiydroUiiienua and ita Mtlia (Vavus' 

A . I, 817, 

BihydromorplUiia and ita siil|dml.. and 

Lid.’iA'Iduride ;Oluk.niiekul A. i 

Dibydronorbiiin (vax llAasKi.r,, A , i, 

BibydnparUllc acid and iLa imlliyl i sti r 
an.) ./iLroraide (Seii>ili:i; and Zaaii'.. 
,1 . i. 218 . 

bbjdrejitrillyl alcohol (Skmulek and 
Zaaii . A . i, 218. 

iihydr»i»/pborol (Skita and Taai. . A 
1, Its. 

ibydroplnolol (Wallai h!, A , i, SHI. 
ibydropinolonc, conalilniion, ayi,ili.*ia 
•nd .irnvaiiTM of (Wai.i.aiti), A., i, 

6 Dibydro 6 pyrimldonc 2 a thiol-fl 
bjdroiyacryUo acid, . t tiyl nata r {.luii x ■ 
tri'i SHEi'ARn), A., i, 924. 

^Dihydro- 6 -pyrimidone* 2 -thiolo*alTl. 

•••tie diethyl (Junnhov 

•iH ?>HrpARD). A., i, 924. 
^Dihydro* 6 *p]rrixaidoB*< 2 .tliiolpjrnvit 
ww yuiiMiox and .SiiEfAED), A., i. 


Di inden* > W KisMij khkk aikI ItitEiiiixh 
Di liid#n«dic»rboiylie acid (Weiswikh. 

»■» R. DoMiiKov^fEy, and 

. A.. I. (52?. 

J S*Dik*u 9 
' Kni» M \N s [• , J |<ni 

1 S Dikcio 2 heBiyljd»B«hydrladEmla« 

I ! hj IIKM ^S.v . r , h.-bii, 

J ad Diketohulyrie Eoid, ow/ntit^s fhtuj 
lUssKHi,. Rud Hues. 
f M.‘ KK'. A,, 5, i;o. 

I 2:5-Diketo 3 earhtmyUnttbylpyrroUd- 
j iae 3 ctrboiylic Ecid. rliiyl 
I ( I H'-i t sjul I'uiiKi'K T.. IdvSp, 

; Dikrto 3 3 ’/ oyaoo 4 ^8 hydroij' 
pbcDTltetrahydropyridiDd aud iu 

HMilniJl.' MRita -Si J), A., i, 

2:5 Diketo 4 cytoometbTlprrroliilLM, • 

4 ' > iii'» .'i liMi.E and TnoHi'K). T.a 
1»>7. 

j 2:2 Diketo A' ' ‘diooumErEUi^xWitf/i^"}, 
lKi:ir,> ;tn.l H.^siski.hai M). A., i, 1.51 ; 
(>l'>KKMhn niid IIjIAt'ItMANX), A., i, 

3:6 Diketo 1:2 d{etb7liiia.loDyl-4:4 di* 
ethylpyraxolldiDe (Kic»u*xiJ and 
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DfaMthjlatkjliAubatytflUaaaa 

(BTauAN), A., i, 844. 
l:^IHmathjl-7-AU>7l>iniru.i:t.iUifdaa' 
tain {KypodhyUhmTomine) (BlLTz and 
Kbeba), a., i, 241. 

DiBatKjlatlixtj^oyfUUiaana (Byudcx), 
A., i, 846. 

SADiaatlifl-t'atlirlpTrralt and ila 
picrata (K.noer and Hm), A., i, 
1029. 

SA'Ptaatlipl'lathpIpTrrola (Knorb 
and Hum). A., i, 1019. 

SA'CiButlipl'S athpIpTnola-i-aarb' 
aijllc acid and iu etliyl eater (Knokr 
and HRaa), A., i. 1019. 
I>iaitli 7 tatti 7 l''("thliKarliamide eth- 
iodide (Si.niNi.K), A., i, 843. 
SiP'PiiaatlijIfaran. di-a-iiydroiy-, and 
ita diacetyl derivative {l!i,ASK.aMA), 

A., i, 76. 

Dlmethylglstaccnic acid, derirativea uf 
(TiioI'E and Tiinui'E), T.. 2236. 
et^l eater and silver salt (Tholk and 
ThorpeI, T., 2203. 

OimetliylglntaraBil (Kijneu), A., i, 42. 
M-Disucliylflataiio acid, silver and 
ita aniline salts of (Kij.ver), A., 4 
42. 

dd-Dimetliylglatario acid, preparation 
oftTnoLEaud Thorpe), T.. 434. 
Ad'DimatliTlglycidio acid, ethyl ester 
condensation of, willi halogen 
componnda(DARZE.v8), A., i, 259. 
condensation of, with ethyl bmmo. 
acetate (Darzirs and SriournP.), 
A., i, 420. 

S:6-DillisUi7l'A‘'‘.nichiheptadiess 7- 
carboiylic acid and its derivatives 
(Bcchnrh and ScatiLZE), A., i, 62. 
git-Dlmetbyl-A’^'-cyrio-beptadieia-T- 
oarMxylie acid and its amide 
(Buchrxr and Schultze), A., 1, 62. 
KS-DlinstbfleiKlohsptaBa-T-oarbozylia 
aoid and its amide and T-bromo- 
(Bvohnrr and Scholtze), A, i, 62. 


«<-gtaMtk 7 lbn(ia-iHf-tiW v, 

TxavLT and LzTAUzua), A., ' 
*:AMMtbTt-A>'«'e|efah«tatnq,, 
«ibox 7 lM aaU (Brcnxzi. ' 

. ScHcuA), A, i, 51. ** 

iAtUlMthTl A^-epchA^tritK. 
aarbazyUe anid and its 
(Bl’CBXRK and ScHOiTzt ^ 
51. ' ‘ ' 

tiADlBatkyl- A’*‘'<yrlobtpuiriat • 
earbax 7 Ut aaU (Botiisu \ 
SCHl'LTZR), A., i, 51. 

IMmatbyl a baptylaalna and p, „ 
(V. Brapm), a., i, 611. ^ 

Ay-Dimatbylbaxai^ aynthru . 

(CLAaKih A.,i, 346. 
Ay-Oimatbyl-Abazassl (Cukai a 
345. 

Ay.Oiaatbyl-y-btXABSl (CuBtc a 
345. 

Dizaatbylryclobexaaa axldt and ;u ^ 
(PbilescharexI^A., i, 266. 
Ae-Simatbyl-AAbaxiB^dA^l „ 

its derivatives (DupOSt), A ■■ 
554. 

Simetbyl n-bsxylasine and in 

(V. BracrI, a., i, 611. 
Slinetbylliomopbtbalids iliiin , 
WiiLZ), A., 1, 872. 
8'[2:4'Oinistb7lb7dtocciUDsrilyt' it 
dimetbyleonaarin (Ksits an | v ..i 
A..i. 205. 

SgS-Dimetbyl 4'iodomethylpyrili» 14 
dlcsrboxylie acid, etl.vi d 
(Bexarv), a., i. 320. 
a Dimetbyl Isvnlic acid, dr p 
reduction of (Tapel and Ursi.,.: , i 
i, 764. 

ad’DimethyMBTslic acid a:.i : 
derivatives (WlLI-sTAilZi. v 
Bbo8.sa), a. , i, 707. 
Dimstbylnulonyloalonamide liisip 
T., 616. 

Simetbylmalsnylnietbyhnalcuaidi 

{Rempry), T., 617. 

1 ; 1 ■Dimatbyl-gmetbylene 3<»'' >1;.. 

anone an.l its semicarbs.'oiir Isa 
EFP), A., i, 775. 

liADlmathyl 5 metbylenedibydnsm 

d'hronio- (Mre.\ier). .4.. i. lel. 

1 : 1 Dime tbyl-d-metbylena-vcf s- ' 
bezadiene (ArwEKS and .Mc.'.it' i 
i, 621. 

Igl'Dlmetbyl-J-netbylene-Saprspn 

yieprfobntane (LEiiZDEtP), .1 
775. 

a- and D-Dlmetbylmorpbi 
their methiodides 
BAU8ER, and D'A\isj0^^i . 9 
7", 8-, and e-Dimethl^^” 
methiodides (Pscnt^^HI, 
and ITAVIS), A., 
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rifiiAnmniA), A., i, S». 

(T. Buck 

__J Soncxi), A., i, 701. 
HttAy U n W i Ai^iltbromo- (v. 
KucK *a0 Sonnet), A., i. 701. 
.gtafU^I- AA MMKTl (Iwhd ; H 1 «>. 
J«, WaKS, A«J WtUUASKj, T., 

Plp«rtTl fl*^n»r«inili«nAimnr^ 

sjU* A^i Aihr) MtAr (BrcHKEH aiuI 
CHI’LU), A., i. 50. 
MMtkrt-A'’^-i«mrAAiuA-T.eAi'b- 
xrlAmiAl (Bccii.<iek und S.'ut'iJtE'. 
A . 1, 51. 

-OUMtkylOttAI-tA-AiaM-A-Al Klhl ils 
MOt:«>t>A 10 M (K.tKHESF-tnitlKr-S 

\ 08 !i. F. Hatea a Co.), i. lOo. 
^IHmtkjl-AA-AAtra-yA-AioaA aiiJ ju 
MnicArhixonr (FAi:BKNr.\iti:iKKN 

vo»K. F. Batik k Co.', A , i. 114. 
MU7l-A-MtTUmU« Allil iu ulls (v. 
fiAAl'K). A., I 812. 

l.MMtk^e|«7op(sua'2-al iKumki, 

A ,i, 42. 

1 lNaMli7t<>W<‘P4BtAa«M, JorivAtivM 
of . K unia), a., i, 43. 
f OtawtbjI-A^.pntn-y-ol aikI iu 
•rotrl (l«HrAtirr(UitNoVA), A., i, 2IP. 
T.OiwtbjIphtuatkn^gliioiie .tio) iu 
■iiAcftjl JenTAtiTe (I.iebeiijia.sn ■ 

! A. i, 850. 

iT-DbuthxlphnAiiji* aioI its .',:io 
Oliii# AhA thfir saltA (IlASIItRltoKK, 
•tol Haa), a., i. 698. 

:7 DlBUthplphnotliioxinAtol m< oxidoA 
Ilii.iiiTi ii mii Skii.k). T.. 412.. 

T DlMthylphAiAUtloianlum livilr. 
•oidf Aod iu pictAU And idatini. 
fhloride (Hilditvh And .Syii.is) T 
.( 51 , 

tf'DituUipIpiMrldlae mid its ox,ilat< 
(WoHi. And MaaoI, a., i. 25. 

■ DiwtApIprspAldtltpde, trimorir 
ttirHAKD). A., i, 8. 
■•^TBrattplejicA^ropAn* (OsTiivo', 

»-I>uMth7lpropnt.«,yy 

-tetrtcftrb* 

I oiJ^Uo Midi iinifle, ifiimino-dti-jtniiio, 
»ft‘l (li-jfuide, # 0(1 their (tenvative*! 
(THi>i.b and Thorpr), T., 433. 

1 mtAMiyl-S-iiopTopAnjl-a-n/r/o but- 

. il-'i'AnirF). A,, i, 776. 

MJliMtijIpropyl albohol, deriv.iivi-. 
yw in irHABi.j. A., i, 6. 

^■xtbpIpropplidnuBiUiK 
Naao), a., i, 7, 
PJ^^FJ'^-Propylpjrrrole (Kvoni 
niBw), A., i, 1018. 
“••ttylpjTAatlirOM (SCHOI.!, 
wraiWAiTacBEo, And Le.\ko), A., 


iU373 


- ““sIm* (MktiaI, a,, i, «8 j7 

Mld^.m.ftyUte»H« Acid. eliyr»»«.f 
(Bi.\Aiit), A., i. 320. ■ 

*'*-®l*»»iyIpjrridlB»-*:4:5.WeATb. 
•lyiio Mid, dieihvi ftitrr {RksartL 
A., j, seo. ^ 

4.a D^tbyl.t pjriiiidAaAlitoTpAiniiinw- 

eoriaiAhV,), s.tminio., dil.romo.. And 
«lu (SiiAK And Horakakk), 

I BiaMhylpyiti, (v. Raivir And Pic- 

I OAlllO, A., I, POl. 

I S.4.. Aiid 3 5 DiBAtliyl A pyTOBA, *. 

I fhlotv , and d-lijdrojv. {TtiOl.i and 
I Tiioi.ie', T., 2234. 

I • Djinethylpyrmla, a.tion of anlpliuryl- 
! <-lilorid« (Cot Ai I. l ilt), A., i, 224. 

* 4 Dimathylpjrrolo, nitro , and iU 

amliuni salt i AS'iXLt and Ai.tt.sAASriRil 
A., i, 38.S. ' 

1 4_Diaisth7liiiilii(il, .9 ,5:6 fnlmmni. 

(/.ivi KEan.i RnitiTWTtUEti), A,, i,21i). 
1:4 Ditnathyloninonitrele. 3;4:6.fn. 

I'loino.. and iu ad.litirn ronitkitind 
'Titli nitrio A.-id i7.t.vi,Ii Aiid llAiiT- 
"'KiaEiii. A., i. 216. 

! * 4 Bimaibylatprena, 6 . ,f, oh lore, 

i (Ai niiui, A., 1 , 38,5. 

■ Pu&ilbpliiiipbaiBids. rftniltoao. (WiiitL 
and Ko. It . A., i. 37. 
i 2:8 DlmstbylthlAnlhron S;7-dlpbtb. 

I Aloylio Add i9i moi.l and .SkehI. A . i. 

I 55<. 

I 00' DimeihylthlotirbAtaidt, lalu of S 
I (S,-Iit;\, k), A., i, 84,1, ‘I 

I <i.> DunatbylthlocirbAinldA, AuridilorfdA 
; of iSollKNi'Ki, A . i. 8 t 2 . 

I BimetbyltbiolAnlUno.p'bADinqainoBA 
i (Zisoi.6 and .I.iniC, A., i, 40. 

1 Bi-p ntetbylthloIdUioAtnlDobAniABA 
I (ZiM KE and Joiiii), A., i, 40. 
i 3:3' Ditnethyllbioldibaniyl, 2:.5;2':6'. 

I frfral,roino.4:4'.ifihj'iiioa}'-, and fti 
diriTitivoslZi.ATKE, Fboiineheko, And 
Kkiuf), a . i, 441. 

BlniatbyUblolhydrobanioin dlmAthjI 
ethar, f^frfiltrornik/ilivdroxy- And itA 
diarilyl drrivAlivo (/tNCKI, KkOHKI. 
tsF.ni;, and Kf.mi’f), A., t, 441. 

3:3'.BimAtbyUbiolitilbeiie, 2:5:2':6'. 

fo2r.ilir<imo*4 4'-i/iliydroxy-, And itA 
derivntiTes(ZlN':KE,FKoitNF.ttKKO, And 
Kemi-f), a., i, 441. 
3:3'.])lm4thyll]ilolAtilbA&a-P'qnlBoaA 
2:5:2' S'-Wrabrotno- (ZiNCKI, 


KnoiiNKtiFRii. And Klttn), A.,i,441.’ 
I 1:3 DimAtbyltUoxAnthoBA (Maradih 
I and Stiit.F.s), T., 1368. 
j l:4-SiBath7ltliioxABthont (Maiadih 
And .S)(ii.Ea), T., 1865. 
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SiaMk^-^telaUiM, tbanptioii tpwtn 
ol tM aitntioii pr^iieta of (MotaAit 
»jid ClATTO*), T., IMl ; P., tti. 

2:S;6-<rnitn>- 

( Hokum ukI Clattom), T., IMS: 

P.. m. 

AA-]HMtk7l>A*-UdAMBrl AitakAl 

(HaIPIMO, WaUR, Asd WllUtAMS), 

T., «». 

A-DUMtkjlinoil (2 ^ 

dimHkifldihydropt/rimidiiu), Amino*,^ 
And nitro- (Hankai), A., i, liV. 
A-lHiaAthjInnMU. (2A di(ny-1:4- 
diiwihyldiJlydropyrimidine), Aoiino., 
bramo-i And nitro- illAMKAi,), A., i, 

IM. 

ftT-DiauthjIvlA AAid, d«MndAtion of 
(Blt.TZ And ToPP), A., i, 692. 

2 A BApIttiiAqAisAnjt'P'phAiiyl- 
AAAdiABiBA (PUMUAKAK And Blua-H), 

A., i, 655. ; 

SiBApllthAtlliApllAil iiid it« Arzabrnmn- | 
And Mrnnitro- dprivAtives (LaNPBT), ! 
A,, i, 555. I 

l.'d-Si A-aAphthoplABtlirAqaiaoiiA | 

(.Sp.ah), a., i, 386. j 

S;^IK-6 BAptithplAinlno-6-pliAnjl- 
ZASthAapl chloride (Popr and ' 
HnwAHii), T., 552. | 

AA-BiaApitiylcArbiaol and ita com- ' 
ponnd with benzene (TacHlTnoHlBA- ' 
BIN), A., i, 277. 

A/S-DtaAphthplmethase (TaciitTeoiiioA- 
BtM), A., i, 278. 

aA- and d^ITiiiAphthjlmethyl bmniide 
(TacHiTsoHiiiABiNi, A., i, 278. 
M-l>inAplitti7l'6-inethpIpropane-A8 diet i 
(Pakhv), T., U74 ; P., 142. 1 

Di-o- and ^-naphthpL p-pbenytene di- 
aulphidea [HoiriuiEor.s and PouAs.aiN), 
A., i, 964. 

4:4'.i>l (!):S-dinitrebenaei>eAae) aioxy : 

btniene (lionacHA and Kantm'Iif.ff), { 

A., i, 831. ] 

Slonlne oxide an<l ita hydriodide ^ 
vFbeu.vd and Spayar), A., i, 77. | 

Sioieina, compoiind.e of, with cholesterol | 
(Vaoi), a., i, 140. I 

OioAearina and its salts (Gortar), A., i, | 
222, 561. 

SioxydiatboxydimetbjldibydTopyriRild- 
ise. See Diethoxydimothyldihydro- 
uracil. 

2:6-I)ioxj'S:4- and 1:4 dimetbridihydro- 
pyrimidine. See a- and fl-Dimethyl- 
uracil. 

S:6'Diexj-S:4-, and l:4-dimetb]rlt«trs- 
bydropyrimidine. See a- a:.d 6-Di- 
methyldihydrouracil. 
StS-Oioxy-itS-dietboxy-ltd-dimetbyldi- 
bydnpytimidlne. See 5:5 Diethoxy- 
S-dimetbyldibydrounciL 


M-Mtxy44-diAtbA»-M-dia-^ 

hy**nri***u. 

AAtioMtbyldihydnMracil. 
M-BkxybAXAbydrapytimidine V 
abUa, 4;5-dibpomo., ami iu . , 
(doRMsoM and Arilxi), a. j 
t:t-]H«xy t-BUtbylpuiia , 

i. 507. * 


SiAxy-l-Mtbyltbinpbaa (Lispi, , 
i, 1009, ^ 


l;t-I)ioxypRTiu and ita talu i ' « 
A., i, 242. ' 

Diaxytblapben (Laxpry), A. i, 
IHpantaeAAyleArMaAl and u, , .. 
(EAaTi«PilLDAttdTAYU)f. r ■ ■" 
P„ 279. ■ ■ 

Dipantana nitnaoAxida and iu 
carbamyl deriTaliee iFnjurti 
TAX OBLDARES), T., 2062 ; i' t jj 
OinaptidaA, syntheaia of, from tvdm 
[auric acid i HopwooD and i 

T.. 571 ; P., 55. 

Sipbeaaeylp-AiiiaidiaA (tiiisii 
Hakei.1), a., i, 584. 

Si.p.pbasatyl dlanlpboxida . 

T., 1097. 

Dlpbenoparuiaa, dichloro-, and iu 
ills (WlAi.ASD and Sf.v«n, , y 


.571. 


DipbenoxydipbenylmetbAoi (Wir!,v;. 
A , i, 851. 

Dipbenylderivatiie.s(J!AYAR), A,,: 
sulphide, action of bt<.niin< . 
(IloASEKAN), A., i, 41. 
dibromide and dichlorid-'. A','! i { 
rfiliromo-, liihromiilc sf.l 
bromide, and 4;4'.dich]oro 1 i n 
and VcKJT), A,, i, 538. 
Bulphoxide, action of lironiu.. t 
(RhASAXXx), A., i, 41. 
4;4'-dibronio-, and 4:1''!. 
(KRlAaand VoeiT), A., i, ■ 
Dipbanyl, 2:2'-diliromo-, aini 2 2 i 
chforo- IDobbia, Fox, and 
T.. 1615; P., 217. 
3:5:3':5'.f«lmhytlroxy., 
from, and their derir-ativce .'irrn 
and May’Ar), A., i, 872. 
ocfahydroxy-, and ita acetvl 
(Perkix), T., 1447: 1“., IM 
2-nitro-, snlphide {UofRoPir ud 
Huber), A., i, 964. 
2:8:2':6'-tetmnitro- (Hofuciie u: 
RaxT.?CHEAE), a., i, 331 
Dipbenylacaantbrene glycol I:ri!i 
MAMS and ZauEFA), A., i, 3'v 
SiphenylAOaanthrenoiie il.innicsi” 
and Zsuffa), A., i, 38.8. 
Dipbeaylaeatie acid, pbmnv 
p-chloro-ohydroiy-, i* 1 *" 

(SroiBitiR and Hiidabraxm ' 
i, 666. 
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: BIB, T*K ow Unn, Itaa»TH44 

i Hrw. 

r ifi'-rtiiutm-, u>d it* 

l^yUlTiilMOM (WlOUIXD, Htvs- 

atJitxK.WiiaiwAiiai, aadiiiLLxai, 

A. i.m 

luka/ttMOykayllirdruvIuaM, 

;8t*ci>ixo«i »ad JiLAetNi, 

i., i, 2IS. 

|l^«7UMt^pbnjUBUo-«klarid* 

srirwsoi*. Cui*. unl Cuko), 

A , i, (ii 

tl ttyktiylAAITU* Mid, mrthyl ratsr 
JSalMtR!, A., i, M. 

PiyknybdifU uU. tfy-rftliyJrMy-, 
*dI III diriviitiTM (BcdchkkI Wi\i>. 
oun FixkeU And KiiKniai, A..i. A;.'). 
KltMyUaiM. iodaRMLi^rtiuin Ucrin 
ti»e if (OiiiMi), A. I i, 48ft. 
UfAMTUaiM, o-aiiiino';) hydroxv 
WiiLAKD and Wk-khO, A., i, 8 , 4 , 
JA WuRiioo, 2:6.dinitro., ind A iiiiro 
J-aminn- (Bunw-iig »nd Has 
iiuHRm, A., i. SSO. 

A DipUayWiaBlBabanaapliaaoiia, 

J l.JAnliydroiy- (Ehrmann), A., i. 
ijft. 

IftkaayUiiiaontBUOl* and ib pi. | 

mu' and liyarofhloride(PELi.iiiARi ! 
.A, i, S38. I 

fifakaBTlaalaotridlpbeaylaiaiiM 
.WiKLA.iii and Sl'.HHP.ii), A., i, .I?!. 
Ipbaiyliawaylpboapluiia inlpUda 
Anu'wirr), A., i, 100. 
ipAtayliMByltUnearbamida (War 
ran’, A., i, 39. 

IDiphtayl I o aiiityldihydro 1 1 S- 

iriatala (Bi-sck and HarEi.E), A , t. 
i84 

I DipknyMaalijUdantliydantain, 

3 Uiio (Wheeirr and Braitrecht), 

A . i, M2. 

pAinylbauamidt (v. Meter and 
Xniiuia), A., i, 121. 
pbanylbanianylbydraaidlna, CODAtitU 
uoft <»f {BrMTii mid Kii’pkntium, 

I *• : (Whrelck and JoiiNiMtN) 

K . i. U6. 

^tsjIbeaifiUTAat {Oki^nard and 
orsTOT), A., i, 193. 
P^pUiflUnAjdtol (.ScnLRNK, Rkn- 
am! Hacky), A., i, 

• Sipbaayl. l-beniyl. l-ettylpiparidln- 

aa iodide (.Snnni.TE), A., i, 327. 

®P***Tl-* Iwaiyl-4*T lieE*dl*a e ol 

nd lU tetrabromide (Retnolbs), A., 

■ . 

®*ft**®ylT‘k«niyl. Aa-hexta -f-ona 
*d ita dibromkia (Ritkoliw), A., i, 


■•^aaplbaaapUdaaabaamptkjdr- 

dii**S7*^'^*^" «>d Ki’WINTHaI), 


81 . 


l:rWpitBTl4 baaxpUdaartiydaatftli. 

" {” RULXk and BtAlTUtCHTl 

A., i. 50i * 

A : t Dipkeayl I baaiptppridlaa, 4 : A*', 
bydroiy iWEnxKINii, HaraaEa- 

MAN.v, WEIAKWASnE, and Mlu.EE) 
A., i. 220. 

I'ADlpbaapl.t b*uyM:4:|.pTt«a*B*. 

and ita dnirativea (WEnEEIND, 
IlArASERMASN, WriasWASux. and 
MiuekI, a,, i, 219. 
Btphaaylbidlfaanida and ita aalu 

(('eiii.v', A-. i, 

Diph«&]rlhi$uobiiphfnyli«'OKttoloat 

MievKin, A . i. ;mi. 

Diphenyl hiaaia a napbthol, i-.i'M. 

clil.no .fiiMin,. (OiEMiM iia Pa,. 

MiK <!i;ie.«heisi Ki.ekirosi, A., i. 

193 ‘ 

Dlph«nylbr«iB»-/;..bntyl«4rblayl 

methyl ether ■ Kijseh), .4., i, 13 . 

18 Diphenyl 1 hromophenylpyratela * 
oV'*'* **' ”"40), A , i, 

1 J Dipheaylev obatea 14 dioat 

u''IArillMIEIl All i ItEREU), A., i, .407 

M DipheDylf!e-/i.hBtaBa 1 4 dl a eyaaft* 

aerylle aeld, eiliyl and nudiivl eatera 
(llEIMKIl). A,, i, 117. 

1:1 DIpheayl A' • .vr/ohatea 1 al'l.aaa 
(■''lAfhiMiEuiiinl IIeheza), A., i, 307, 
Diphenyl -i/r/ibatylearhiaol liroinide 
1 (Kijveit), a , 1. 13. 

Diphenylry /cbatylideneDietbant and , 

I il» di'tivAiiv.a (Kijsr.ii!, A., i, 43. 

' DipheayL-i/e.'.batyliaethaBe end diet 
i niiro- (Kijskk), A., i. 43. * 

' DipbenyliA.batylphoiphlne talphida 

i i.Aluil'e'.l'Fi. A., i, 100, 

j Dinhenylhntyrainide (v. -Meter ami 

XI'oi,ai-b), a., i, 121. 

fly DiphenylbBlyrolaeteBe-y-aaetla told. 
.S .0 O-KeN* 2:3 diphenylietrabydro' 
fnran 'J-.aeeiir a'-id. 

Dipbeaylcarbamio acid, eHtnm of (y, 
Meveh and Xic iiiAi s), A., i, 121. 
Dipbanylearbaiale anhydride [Herzou 
and lliTiivI, A., i, 080. 

i Diphtaylearbaiaide 6 6' diaalahonia 

aeld, 2:2’-i/iainin(v1 :4'-(finydroEy. 
(AKTIEN OEaEI.I.WIIAEI EOr ANII.IN- 
Fahrikatiiin), A., i, ,481, 
o Diphenylearbamidobenioio aoid and 
ila ethyl eater (v. Meter and Nl(»- 
i.AUa), A., i. 121. 

a-DiphenylearbaialdobexGle aald (y. 

■Meter and XinoRAUa), A., i, 121. 

n Diphaayloarbaaddopropioala aald (r, 

ilXTER and Nicx)I,aob), A., i, 121. 
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e3nuiid«, uS ft« d*.. 
liritirM (r. Mztu aad Nicolav*), 
A., i. Ifl. 

Di^MTlwrlaarluo^nat (v. Usm 

•D<i Kicolauv), a., t, 121. 
AT.DtehtaTleurtemjtdUjdntaUolU*, 

C-hjdroiT-, ind iu fthyl ud methyl 
»tb«w (Hisiwi and Bpdt), A., L 

IHgrajUtfkaaiylaitmei (Dcsn), P., 

<-l>iph*B^leubuijIpli<iiyIliTdruid«. 

TnphenyltenHcarliaaide. 
SiphaajlearbwTlpjridiAluB hydroxide 
(HxBZoa and Upot;, A., i, d$0. ! 

Diphnyleiurbamylqiiliioliaiaiii chloride [ 

and platinichtorirle (llEnzoo and [ 
Briry), A,, i, «80. 

M^htayl d-earboiylle acid and ita and- ! 
lam aait ri.lKUXnMASs and Zxrppa), > 
A., i, 388. j 

SrA-Diphenyl-lpeblorepbeiiTldibydn- ' 
l:S:S-triuole (Bt’acil and ilEKEi.r.t, ‘ 
A., i, 681. 1 

Ip.JHpbeiyl a p cbloropbenylhilreme 1 
uld and ita lalta (.Stobbe and Koiii.- 
MANN), A., i, 380. ' 

881)ipheByl-oB.eblorophenylftilylde i 
(Stobbe and Koiilman.v), A., i, 380. j 
mphanyl maDO' and rn.dr.chloroqniBO- 
matbaBB (STAi'DiNGtR and Bebeza;, i 
A., i, 482. I 

dd'Dlp^nylcrotolaetonie acid, 3.li><lr. • 
OXT-, and ila lactone (Kohi.eb), A., 
i, §85. 

j9y.2>ipbanykrotonolaetone-7 acetic 
add. See 6.Keto.2;3diiiInnvl.2:5. 
dihydrofuran ^ acetic acid. 
,*:4-l)lpbenyl.:.4cttniyldlhydro-l;2;3- 
' trlaiole (RutiCii and Hefebe), A., i, 
684. 

IHpbenyI'2:2'-diacryUo acid (.Mayeb), 
A., i, 870. 

SipheBTldlaniiylethylene (Staui>in(;ek 
and Kon), A., i, S79. 

2 :d'*DipbenyMO; 10'-,]iaiLtiircne.9:9' 
(ScHOBi, and Neovicb), A,, i, 452. 
Bipbenyldiiaobatylphoapboniatn i*><li.)c 
(Abbusoff), a., i, 100. 
Dipbenyldiethylaliiocathylene (Kir. 

PINO), P., 144. 

dy-DiphenyhaS-dibydromaconic add 
and ita ethyl ester and derivatives 
(Beschke, Winograd-Fiskel. and 
KOHHFa), A., i, 874. 
lliphanyldihydccphenaiiBa and its 
bromide (Wielanh and Lecher), A,, 
i, 669. 

1:1 I>ipbBnyl-i:6-dimetbyl-l:2:7-beni- 
triMola (Bulow and Haas), A.,i, 88. 
ad'Dipbeayl-yy-dlmethyl-Aa-batyfcne 
(Lucas), A., i, 636. 


w-MbanrWwai^yiau 

(PaBbt), T.. 1172; P, 1, , '*a 

t^-M^yU J-diMtbyh . ■ V, 
ol-4«B-I e»rbaCTUe acid 

(DirruiANX and v. F'.. '. 

461. " ’ i 

“srisrsti?"' 

derivatiTB (SvACDi.von, 
iiCKA), A,, i, 463. ‘ - 

WpphaayldlphaBiylBmthylearV- 

(8chl£NK and WiiCKit \ 

DipbaByl-l:l’,diphthaloyliciti,i i 

and Neoviur), .A., i, (,• i 
DiphanylaaeiDoBBiE, Kut , 

T., 683 ; P. 90. ’ ’ 

DipbeaylBnaaaomethylene .<<, 

and Kupfer), a., i, 751. ’ ' 

S-Diphsaylene-oadiaiathyldii rdn 
fnlgidsiSToBBE, Bahenii i' ^ , • 
SICKE, and Wahl), A., i, 

8 Dipheayleae-aa dijBathTlfV!!..., „ 

(Stobbe, HAi>ENHAr«r..v, 7, 

and Wahl), A., i, 8S! 
S-DipheaylenB aa dunethylfulEid, 
(.Stobbe, Badenhause.v. IBs, ,, 
and Wahl), A., i, 381, 
aa.IlipbenyM diphenylenefii:ini;( 
(Stobbe, Badenhaiskn, Hi,, T; 
and Wahl), A., i, 381. 
n-Dlphenyl-8.dipheaylenefuljiif 
(Stobbe, Hai>enhai>e\, H . „ 
and Wahl), A., i, 281. 
Diphenylena ketone. .See KS 
Diphenylenenrethane S,,.- i .. , 

O caiDoiylic acid, etiiv! 

Di-B-phenyldimethylanunoaisia , . 

ide (V. Bbau.n), A., i, 
Biphenylethylene. leuwl.o. 
colouriiig-mattcrsfrom 'l.cB. i 
i. 399. 

Dipbenylethylpboiphine iRlpIriit i: 

busoff), A., i, 100. 
2:6-Diphenyl-i.etbylpiperidine 
(StnioLTz), A., i, 327. 
dS-DipbeDyl-jS-beptoIactone. S ir :: 

(Kohler), A., i, 986. 

2:4 Diphenylrjfc7ohexan4-ol.6-ocfl. 
carboxylic acid, ctliyl i-;-: i' i s 
corresponding pym/olone M , t 
MANN and V. Fischer), \ . i. i.'l 
2:6-Diphenylcpclobexan-2-c!A-aDt 1 
carboxylic acid, ethyl • ■:. r ; r t 
MANN and t. FischekI, A., i, i" 
2:6-Diphenyl-A'<irc/ebexeR-S:4di(s»-i 
csrbczyUe acid, ethyl ntfr. j t 
hydrazone of (Dieckmans). ,S . L'- 
2:6-DipbenylcsidohexeB-4-oie-ls>ri 
oxylio acid, ethyl ester, -.r^ 
forma of (DiECKMANN), A., i, IK 



Dn)Ex or sinunns. 


ai37T 


iWrr**— ‘r***"** (Btm ud 

wSuIlA-. I. STl 

tt rfr*~rj'^T******* I < Vh»l- 

mod WurmtntT), A., i, 501. 
Kaka^krimiM. oxidation of (Wit- 
uiJfB and Wmto). A., i, 52, 
nifQj nylkydiOCTlMntaa. d'-brnmo., i'. 
eblofo-, and 4‘'todo-, 4-nitrooo-, and 
dfbmno-t and dt-iodo-, nitioao. (Bam- 
aaaoKt and Ham)* A, i, 655. 
y^0ipkaa(TUt*M>i4 4«id, antbyl B- 
btitrefjtn aator (Stobbk), A., i, 540. 
•ifiMiylkatt*, {vaparaiion of, and ita 
rompound with aiiboozil (Stai'n 
I.<iau), A., i, 650. 

artion of, on nitroao-onmj-ounda 
(dTACOixaxB and Jelagin). A. i 
315. 

artion of, on qninonoa (SrAfm.tiiKi; 
and Bbbeza), a., i, 4.59. 
Dtphtarlmathana, ptrmraiion of, and ita 
homoloxnea (V. Mbtkr), A., i, 120. 
o-4ulphoxid«, intramolocwlar rr- 
trtaiiK«manl« of (IIildux'II and 
T., 145 ; P.. 8. 

W 'dinitrO'pn'-diamino. lC'A.■^s*I.I,^ .t: 
(’(!.), A., I, 504. 

DtphaoplmathaM OHl'-dimboxjlit aeid, 

di-w-chlom-, methyl eater i.Si Ai t* 
IXGtii, Cl.AR, and CzAKol, A i. 
635. 

eliloride (STAt tiixiitii and t’l an . 
A..j. 639. 

Oiphiajlmathasatalphonie acid(WEiiB. 

nvnand Schenk). A., i, 190. 

H Diphnyl a 0 mathoiypheaylfDlrealc 

a«i5 methyl eater (STmmr. and lir.n. 
niLiENj. A., i. 3fi0. 

DiphaBylauthylaalna, preparatiMn ,.r, 
and Ha pirrato (Hii.tz and .Sevhei 1 
A., i, 29|. 

SNphenylnaUtylamiae S'-carboxylio 

acid. 3 4 dinitro- iHoi bf.s. AitKNnr, 
and Ktti.N(jeri, A., i, 129 

3t4 Biphanyl'AmathylaiiminepTracola 

(Michaei .18 and RiaaE). A., i, 1087. 
SAOiphcDyl-O-mctbyldlhTdropyraco- 
faraian {Mit HAEi,ia and Kikhe). i 
1037. 

a51Hpha»Tl.4-BiathylfiiIgaDlo acid an.l 
Ita ethyl hydrogen eater {.SronnE and 
Roaii, A., i, 376. 

•d-Dinhanyl-i-mathylfnlirida (Stobiie 

and Rose), A,, i, 376. 

aa-nphanjl-a-aathylpropane-ad diol 

(PABnv), T., 1173 ; P., 141. 

l:S-piphaiijl-9.niBthyia]rmiolaitniao-3'- 
{f*»Tli»«Eatol«afMr.TEn),A..i,687. 
a-Dtphanyl-Smathyl-AqiuiiaaoIoae, 4'- 

* ■“''i'’0'^'*<*f3'laniino-. and ; 

6-l^tno-4'.amino-(BooEltT,GGRTXEn I 
and AMElti)), A, i, 681. i 


i **;yr>4«yi-*-«iwUiriifti«f>tiHa 

; IdMFAOM), A, f, 835. 

i M;SiptoyU-ataElta«aatrhiiEid*,aBd 

ila ihiocarboRyl rnloride (Rl*»CH Md 
I ia Sa5, 

Al'Bi^aByl-a-eaathTltUnMalMtTk- 

* 334** f-IMEACM), A., i, 

Oy-pipbaBjImitMBin acid, ethyl aat«n 

(“EsH’HKK. WlNOORAD-rlNKlLa 
and Kobuks). A., i. 874. 

Diphuyl m tUunbcniyUdanahnMBMwl. - 
*ydmidini (Hi'jk'h and jRurPSK' 
i»uL^ A., I, sr. 

Oiphta^ioxaliminoehloridtpyridtaiui 

<hl.»litir 'nririRSfiTKlN RUt] BrkdX' 
iN« . A., ». i»2d. 

DiphiftjrloxytbiophoiphUie Midp albyl 
r 1 A., i, 100. 

7 DiphfBjlpmooBie mU. ^ hromo* 

iSioiinfc:,. A, a 1. &40. 


0B« 


a. Diphenylpanun 7 ana and ita temj. 
eailiarone SKNUEtiKSa), A., i, 303. 

1:3 Diphenyl 5 phunxyinathylpjTaiaU 

(V U AI.IHEII and l.iTTXti), A., i, 387. 

1:4 Diphenyl 8 phanoxymathylpyriian)* 

one. niiin.i , and it. aalu nnd 
ilemativ,.. (V. Wai.ihee and 
lln:.-.ciiEi.l. A., i. 3.87. 

Diphenyl 8 phnnexyiaeUiylpyTtMl> 

na WAi.TiiEnind llniscHEl.), An 
., 388. 

Diphanyl ji phanylanedianlphide (Ikivs, 

crmaanil I'cifAeaiN', A., i, 964. 
Diphenyl 3 phthaloylio aeid. 4:4’.*. 
I'ydt.izy , and Ita eal.-iitni aatt(Sciiou,: 
and .NEr.li'). A., i, 4,'.;i 

88 Diphenyl o plparonylhaUne-Oy dl. 
earboxyllc acid and ita anhydrida 
{.StmoiE, KoHI.MANN, liAIIRNHAVaXtr, 
and Kai.mmi's, 3,, i, .180. 

88 Diphenyl a plparonylfnlgaaie aeU 
'.Slonnr, Knlll MANN, liAIlENltAttttXK, 

anil Kaimno), A., i, ,180. 

88 Diphenyl a pi paronylfnlfidaiSTOBEM, 
K"iiimann, KAnENtiAfsXN, and 
Kai.sing), A., i, 380. 
Diphanylproplonamida (v. Meter and 
Niciti.Afai, A„ i, 131. 

Diphenylprepylphotphiiu fnlphid* 

i.tiiin'euEE,, A., i, 100. 

3:4 Diphanylpyruola (WiaMcESca and 
Hi iHiMj), A., i, 304. 

2:6 Diphenyl A-pyrldima S-enrboxylin - 
aeid ll'ErnEsxn.KRiTscHENKo and 
Si H.,m.E), A., i. 1021. 

2:3 DiphenylqnlnoxaUna, 5-nitra. 

(Ik)iuM HE and KANTBcnirr), A., L 
3-10. 

DiphanyUtibiaa oxide and anlpbida nnd ' 
chJoro- (MirtiAELU and OfKTHHl). . 
A., i, 1056. 
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! B^knvIftlUal* mU. M-m-nitn- (Hok- 
OAM tod MicsumwAiT), T., itH ; 
P., 274. 

BifkinylnlpkAsMt, 4:4'-i7«t>rom0-, 
2:4:4'-<rftin>ii)0-, »nd 2;4:2':4'.<<<r<i- 
nit?o- (Worn, iiid Koch), A., i, 37. 

n.]>i;k«a3rt-«-ft7rTUil(»i* mU 

' (Stome, Benabt, and Betdil), A., 

i, m 

3t.]H^t|n7l-«'it7T7lftil(UI« inii ill di- 
bnnaidg (Stoeee, Behaet, and 
Setoel), a., i, 380. 

THohanylfElphoBa, actioo of bromine on 
(BdEaEKES), A., i, 41. 

91pkas7l-t:6:S' B'-tatnearboETUe acid 
and ita deriritirea (Mayek), A., i, 
Mi. 

Dipheapl'Sidit'A'-tatnearboiyUe acid, 

B nitro-, and ila ailver nail an. I ethyl 
eater (Choiulet and Hampvhire), 
T., 724. 

Binhanyltltioaarliamide, p.didiydroxy. 
(CHEHiacna Kabkik I.ADEsm’nn), 
A., i, 4.38. 

BipkaBylthlophoipliinio acid, ethyl 
eater (.Aiihi.'koki'), i, 100. 

Siphnylthiaphoaphioona acid, eatera 
of (AHBCaoFP), A., i, 100. 

aS.SlpheayUliioMiniearbiiida'a.eirb- 
ozjrlie toid, ethyl eater (Bt acu and 
Lihpacii), a., i, 890, 

tiS-SIphenyl-t-talyldibydrouobenao. 
fBrao, and hydroiy. (OcYOTand Vai- 
iette), a., i, 653. 

trdDiphenyl.l.ptolylB^O. dihydro. 
l:S:8-trlafole and the carr««|iondinjt 
tetrahydrotriaaole (llraCK and Hk- 
PELE), A., i, 633. 

Dlphinyl.p.tolyl.'l'-tliloearbamida 
(Arndt), A., i, 920. 

S:S-]>iph<syM:3:4.trlaiolo hydrochlor. 
ide (Franzes and Krapt), A., i, 817. 

SiD.DipbeBTl- 1:3:4. triaiole, 1 amino., 
aaltaof (Franzen and Kraft), A., i, 
816. 

JS.DlpheByl-a.Taratrylfal|;eBie acid and 

ita aoiiinm aalt and dimethyl ester 
(Stobbe, Kohlmans, and Redde- 
hen), a., i, 380. 

dJ-Diphenyl-a-Teratrylfklgida (SroiiDE, 
Kohlhann, and Kedoelien), A., i, 
880. 

8-(4')'l>iphanyUmiBO-o-napbthaqBinona 
(PoHMERER and Bra.ss), A., i, 655. 

A.Wphanylyldiguanide, d'.amino- 

(CoHN), A., 1, 929, 

Diphotone, compound of, with tin tetra- 
chloride (Pfeiffer, Fkiedmann, 
OoROBERO, Peo.s, and Schwarzkopf), 
A., i, 791. 

SlphthaloylboBieBi (PHil.lPPt), A., i, 
794. 


M.-<:T-MphthBlE]rlttibMiU 18 ,., , 
and Siovica), A., i, 567. ' 

t:M:T.Mpkaak^-Ar.B.t)iylthi. 4 i. 
AkEBjrbiiiiu (Scholl, Strz , 

TarmcB), A., i, 659. ' - 

>: 8 : 6 :T-l>ipbtbElaylthlaBthraa >.« ,, 
asd Bebb), a., i, 558. '' 

*: 8 :«:T-MpbthBlo»tthiadlpbaaylaa;j, 
tblodUBthTB^niBBayUaiBa . 
lulphonie Bcid (Scholl at-.] 

A., i, 558. 

oo' lHpieryldiBmiBiidipbaByl 
(Kerrhann and Steinbc!., 

1034. 

HipiperiBB, eompounda of, viit. .... 
t.*tra.bmmidr and -chlorid.' i’i'f.f’ 
FEE, Kriedha.nn, GoLiinrRi: p...^ 
and Schwarzkopf), A., i, 79j. 
DipiparoBAl, eompoun.la of, w.i), . 
tetra.bromide and .chloride I'ft 
FEB, Friedman.v, CnH'ap.n':, l>,, 
and SciiWAitzKOPP), A., i, TW. 

aA.DipiparoBylhntana-Ay diearbciylic 
acid (SroBBE, Vieweh, Ei kzht, »,i 
Keiidei.ip.n), A., i, 3rs. 
a3 BiplperonylirnljfaBiie acid an ) 'i 
potasainm salt and ethyl (-»?.. r 
VlKWEO, K. KERT, and HEM.El,;t>’ 
A., i, 378. 

aJ.Dipiperonylfttlgida(ST()Bi\z, Vim t . 

Eckert, and Eedoilien), .8 , i, 

1 :2. DiuopropeBTl'-ye/obut ana I . >: » > ; 

EFP), A., i, 774. 

aa'-Dipropionin (Alpp.RN and Wt: 
MANS), T., 85. 

1 :3-Dlproptonylindola On no and .'t t ,- 1 
A., i, 487. 

Di-P'propiOBylphanylcarbaiBide Krs t. 

F.I.L). .4., i, 990. 

a-DipTopylamino.a-pbanyl A’ Intaa V 

one (AmikE), A., i, 269. 
OipropylammoBlnm osmtclil.iii.le 
BIF.R and .Maisch), A., i, IJ. 
tcllnri. bromide and -cliluriii" 0 : r 
bier, Flory, and JIichfif.i. , A. 
i, 182. 

Dipropylbarbitarlo acid (Merck :, .1 , : 
683. 


l:2.Dii«)propylcyrfobutane ( l.itp.iti'i f f 

A., i, 774. 

DipropylbntaBetetrBcarboxylie >cil 
ethyl eater (Wolff), A., i. C?B. 
2:8'-Di.B-propyl-l;r-diaBthraqiiiB«ajI 

(Scholl, l’oTscnnvArsrHi;i;, c; 
Lenko), A., i, 1008. 
StS'-Di-Mopropyl-l : r-dlaBthraquiaotrl 
(Scholl, PoTscHtwArncuEc, Bictfi 
and Lenko), A., i, 1009. 

HipropylelhylenedibarbitBric ad 

(Wolff), A.', i, 690. 
DLpropylnnalonylmaloaarBida iRr.prtt, 

T., 618. 
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ai|n pi jN>lMyWwiln»MU (HeM‘ 
gJjUTtilMtrfeltvU mU (Ukkck), 

giMl— Mil (PlACHER U»i 

A.» i. 175. 

Md iu d«riTttirM (Oi»no and 
A.t i. 

>jy7TT7Uit>M4l>M (OODO Md Akihi', 
A . 1. 49«. 

ti Mlti (KArrMAyv. 8ri(f 

ns, Axa»ta<’B1witi’H, Popi'EE, and 
;?s.ui>i:* j. A., i, 8t8. 

MA rMorfjUtMiKFiscBP.Ratsd Khpi’. 

i>rs«KiU2), A., i, S75. 

KaaMAtrilM, d^t«>ction of sniall quanti- 
of (Nki'RBRO and Saskyo;<iii\ 
A. ii. lOSA 

(HaalicyUidAhylt, com^xiunda of. with 
tin tetra bromide and 'Chlorttle (I^kiF' 
rae. Kiippman.v, Oolpiikki;, Pii.ia, 
•jtJ S4 HWAHZKOpr). A., i, 7l»l. 

HaeaM, vxcreiton of amiiio aL-kU in 
Mist Pa), A., it. 53}. 
haiifiMtaata, clieraical (npLi'.t'tspj. A., 
n, 6^ 

tnrtucu 'e of tfm^'fntnre on (Fahsos. 
(''•stER, and WoodheaiO.A.. ii, «.l. ; 
of micra nrgani.<<iiH to i 
111111.1-Rl. A., ii, 1021. ! 

imifettipB, (licorjr <if (IIkrkmi ai„| 
ilrtteD, A., ii. 1020, 
fl i.UiiK . U*Nfii anil Tiii’i), A ii, « 20 . 
ItperuUa. Twcoaity uf (IIatm iiek> I 
A . 11, ID, 91 . 

tiioeUtioB. 8 m Unilrt Allimly, i 

flipiiii, al. ' i 

iaiilUtloB, niiw flask fur i'Daiii.ei, A I 
li, 97,'.. I 

of lii|nid liinarymiitur(a(M»iiii.M!iil 
A .ii, 254. 

friciir,nal.s|i[«ratna foriTiiiiwiNsKV ' 

A., ii, «■«. 

ixiiitinuons fraotioDal. in a vartiuin, 
8|piianilus for (Fra.\c e.<io.m and 
.'^r.Kx.ir.ioTTo), A,, ii. »«8, 
pmsura regulator for uw in (Wahe 
and MaHRmaji), T.,9S4 ; I’., «(, 
racunm. ruMireni for (Jobs), A., ii. 

•lyryl kMau temicarbazone (Kxiir- 
RMi. A., i, 1034. 

iUlpkiflM, aromattr, synthesis of lliio 
zanthon. derivatives frornfMaRM- 

l'KxandSjii«B).’r., 135.3; P.,207. 

foioiation of (lioi'iiKRiis and 
Forasais), A., t, 903. 
motion of, and sulnhnric acid 
fPiascoiT and Sbilks), T., 040 : 

P., 05. 


BMBkax^, aroataUc, iulrraatiin of, 
■*“ aulphnrie add (Hiuima), T., 
1091; P., 139 

Wayiiagle aaU (FtaoHta, Funnur. 
asnu. and Umii s). a., i. SiA 

BeU, mcUiTi aater 
(llris.ERt and Hulij), A., 1, 991. 
O'Uitolkydrylkauaaa ((irroT and 
tan art*!, A., i. «M. 

* • Di p Mluidiaa p-kanioqniiwifl. 

aMtie add (SJORXKat, A., i, 67. 

8:6 Di o. and p-Mlaldlno-t-^myliu, 
'i'loriJoa (Poi'E and Howard), 

Ditolnquiskydrona and iU dariratin* 

t-MnlRi. p., .loo. ^ 

Ditolnqniaaaa and it. derirativea and 
f/ihr,,ino- (Mihki, P,, 2.*a_ 

9:8 Ditolyl. formstinn of sii and aaven. 
’'"■nilx.rrd lihm from derivativM of 
(brxxEit and Ti RSani, T.. 2101 • P 
■ 202. 

i 2:2 Ditolyl, ddimmo, and owo'*', 
j Mr,i.|.n,ino. iKassan and Ti'BNIR), 

: T.. 21li0 ; p., Ii:i, : 

j 9:8' Ditolyl, 8 l.ronm.3' nitrti.4:4Vf- 
j hy. r..iy , and .5:5' .f.niito-l 4'.rfi. 
i liydnixy iMiPini. P., 22*. 

■ DiMlyUmias, ifi.sniinn., and ita diaedyl 
! d.iiiMiive d'l.iuAvu and Schhiu), 

I .5.1.71. 

! w*/’ Dltolylamina nnd its hvdroehlorida 
I/,'.""”’’ f'-i *1 

j 12 Ditolyl i.».h»iiio(araii and ita phenyl. 

: hydrari.u.i ilii viif and Vai.LltiT*). 

, A., i. 05,3. 

I Di-/. tolylbUhydraiiaathylaiia. See 

! *h>a!iyini?.i tnhl. 

I 2 2 Ditolyl »»' dicarboayanida (K**- 

j xvn and TrKsr.H), T., 2110. 

; 2:2 Ditolyl-vw'-diearkoiyUo aald 

(Ki'vsni and Ti rnui), t., 2110 1 

P..l« 

2:2 Ditolyl'waf' dicarkoxyloaitrila 

iKknm'r and Triixitn), ’r.,2109-P I 
203 ' 

1:2 Ditolyl l:2'diliydroisiibanaoftiraB 

.and 2 hydnixy. (fiuviiT and Vad- 

l.EriKi, A,, 1, 

3:3’ Ditolyldiaalphonio aoid, litP-df. 
hyd'iisy-, Urinm aalt (Moir), P., 
227. 

Di-;i tolylesephthalido (SriioLt and 
.'tur.Hi, A., i, 454. 

Oi /> tolylmathana, artinn of, with di- 
ehh.ri.methane (I.AVinx), A., I, 683. 

9:10 /> DitolylD.matliylaBtliraam 

ftJi vi.T and Vai i.KiTith A., i, 668. 

9 : 1 0- D 1 toly I . D-ma t h y IdihydronatkrdO- 

•ne, 9:10-di3iydroiv. (QtnrOT and 
Vaustte), a., i, 668. ^ 
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|B00UT, 0o*T»«», Mfl AlIMB), *• 

eUorUc »inl pl*tiBichlori<l«(R^*!«- 
»r*W »nd Beiciiiso), A., 1, ^• 

W-B tol7lph»jl«"bi»>l O;"'?'*"- 
■•tAjUaiA* (0)BB anil FfLtKii). A., 

w'jSyl pjlwaylBM 
(Boukoroib Bad totiAOBis), *., i, 
BS4. 


«Bb(Bi.U(ANN and Biu.li!;. A , 1,490. 

Bltolylo-toUiTdrylphMylMiMnol 

(OuTOT and Vaulettk), A., i, 

ilHtripheBylaiBthylBtiAtnudB (v. 

Meter and Fischer), A., 

IHT^BUBtosB, constitntioD of (Lohan- 
ITRCH), A., i, 804. 

SiTtrit Bcld (llERaB), A., 1, 209. 
OiTariaatie aeid and its salts and asters 
(Herse), A., i, 209. , . 1 * 

DiTaTieatUlc aeid, salts and ethyl eater 
oflHRBSE), A.,i,209. 

DiTaiinol and its diacctate (Hesse), a., 

1 200 

nJ-biTewtrylfoIfrenie acid (Stobiie and 
Leunek), a., 1, 378. 

rf.BiToratrylful^de_ (Stobbe and 
Lehner). a., 1, 378. 

Diianthone, compound of. with tin 
tetrachloride (Pfkiefer, FRlRnMASS, 
GOEDBEBO, Pros, andSoHWAitzKoi E), 
A., i, 791. 

S-6-Di «-Eylldino-p hsnioqainone »■ 

aectU acid (Morner), A., i. &»• 
Dl-JSEyloqnlMl monomcthyl ether and 

it* derivative* (Rambekgrr and ni.AN- 

OET), A., i, 883, 884. 

Di-y-xylylBBcdipipBridinium salts 

(ScHOLTZ), A., i, 327. 
i ni. 0 . 3 -, -mA; and n-iylylphthaldi- 
imidcB (Kuhara and Komatsu), A., 

nJie^l'alcohol and its phenylorelhane 
CWlLisTATTEli,' Meyer, and Host), 

Bode'oa'ne, o/i-dichloro- (v. Braun and 
SoBECRi), A., i, 598. 
Dodecylheniamide, p-chloro- (v. Br.aus 
and SOBECJii), A., i, 598. 

Doe, ingestion of mineral acids by the 
(LabbA and Violle), A., ii, 220. 
analy.ses of the nrine of the fos. coyote 
and (Hawk), A., ii, 308. 

Dce-ftsh, acidity of the gaatnc jiuce of 
the (VAN Hekwerden and Ringer), 
,A.,u,1109. 


llM-tdL of psoteic ^ . 

nrStotS^WBin). A , , 

(tom tlw BiBS|daB Tonnei i.., 

A-.Ji, nil-. , 

DosUb UAkUf' t 

aetiTity (FRANEtASn an-l Ov 
i VAS),r, 2325; P..S19 

1 Dryhsf agsnW. 

1 ealoom and mic womiae^* i*.* 

I chloride (Baetee and \Vaic.,,/j 

' *'• **®- ,11 i 

(McISTU;} \ 

329. 

Dtnf*, dinredic power of (Z.(\; , ^ 
ii, 1017. 

action of, on the carebnii L. . .) 
(Dixon and Hailiri hi. s , ,i. 

52. 

effect of, on the chorda lyiupu.. ; 

(Dare and Laidlaw', a , ). 
effect of, on muscle sr, ! 

(Waller), A., ii, 13*. 
action of, on the broncirisi n ,, 
(Januschke and Pollak . a . 
1120. . . , , 
action of. on respiration (v. l-.u “ 
A., ii, 1017. 

pyro analysea of (Rosestriu. a 
ii, 948. 

Dnndathio acid (Baker and .Smith t 

i, 479. 

DnndathoUc acid (Baker an 1 .s»: i 
A,, i, 479. 

Dust eiplosioas, lecture fspnia-u t 
illustraU (Lang and Lluvh', P , 
Dyeing, theory of (DrEa I’Eu , T. . : ,i 
P,, 244. 

experiinenU in (SATOSHSlk ri . i 
li. 1070. 

cohesion as a factor m(R<'sKs-7;tL 

A„ ii, 99, 372. 

Dyes. See Colonring-iiiatlfr, 
Dynamic iBomeriim (Brijish .i"- t 
TION REroRTs), A., ii, 786. 
Dyspnea and respiration (H"i ii 1 

ii, 993. 

Dysproainm bromste, carboiiat. c 
a'e, platinocyanidc, pliosp!;*!’. u 
selcnate (Jantsch and Oiii , A, : 
492. 


£. 

Keith, distribntion of element is a 
emt of the tVEiiNAiitut. I* 

DENEH, and KEVi TSKV . . 

m^onof the,atdiflbr™ti^ 

(McLennan and Mauili*^ 
U, 960. 


^IWBrtcra. 


laM 


af (Putt tM JjJin), 

A., ii, m. 

nnlioaB^ tl BWtllUo «*lt* of 
^ ndilwx*iiHth]rlaB<rt»tnntiii« 
(muiui tnd CAUWLiM^ A., 

wmplu nolyMUo of (Bakmski), 

a;, a. »i- 

deoMo niuatM of th« (f anthR aihI 
WiapoiLOW), A., ii, lU. 
aoaItaU of minoTAU of th# , bv moAita 
falphor {Boiiochlonde (ilioKii^ 
A, u. «3«. 

tMnUKpAniiaaof tlie(SiuuuAiiT 

uid Hill), A., u, I'll. 

production in tlie oxidutiTo i>ra. 

,'«auor (MlTinnor), A., ii, loot. 
iMloCT offOlAMAlUt). A., ii, 1110. 
1it,>i(U of tbo jrotk of (Sxhoku And 
I'AloIli), A., ii, 1005. 

Wa ckcmUtiy of (Kojo), A., ii, 
lUO. 

(.TMciioc of dcxtrote Aiid crcAtiniue 
in (Halkowiki), A., ii. 620. 
M.onhin’A oxidAlion and rytolyaia 
of ll/'Xa And Wa8tc.set.\!, A., ii, 
301. 

caulaao of (AniiEUii and WisTEH 

Kini, A., ii, 1110. 

oxidaiiae pniceaaea in (!o»Bl} and 
WA>rE.viya|, A., ii, 1110. 
{wMiuuui action of aodinui cblorido 
on ilVABHlHo), A., ii, 80. 
mpiratiou of, in aodiutu clilohdc 
aotuiion (UeyuuuF). A, ii, 730. 
uofartiliacd. Action of cAlcium and 
aodium aalU ou (Lillie), A., it, 
12S 

{f'WlutA, relation bet wren digr-ntiliility 
and its coAKulation tcn)|>rraturo 
(Feabe), a., i, 689. 
rlaEtOAlW from California (HtxtElu,;, 
A., ii, 907. 

ikbatfita (GRixwrirreCii), A.. ii,807. 
aldia naotioB, the (Fokin), A., i, r>. 
lldoM and iti oxime (EAETEiiriELn 
and Tatuir), T., 2300 ; 1’., 279. 
lUjl eUorido, ifi-ioila. (Abi'Erhal- 
)KN. iliKACH, and Gi'oue.niikih), A., 
, 851. 

UylalahlaE.di'-iado. (Aboerhai.iies, 
lilwcH, and GL'oaxNiiEin), A., i, 
05. 

Idylflyeiu, di-iodo-, and ite otbjl 
t«r {AtUXHHAl.bRK, Hirsch, tod 
rc<}t3(BKlv), A., i, 955. 

</t'iodO' (As- 
tXKALDKM, HIX«C8, tud GUUSXN' 

HM), a.. Ip 955. 


Pagttilty, tfSaikm licNraea, 
iMt li aoUili vitA mniutMnio 
eu1r« (ElKtTEINX A.p U, 196, «« 

XlMTix^ •£tMHll of {W}«lu oil (AMBIA^ 
UaLi>cs tad WACU^MtrrH : Aum- 
UAU«KK aadSriut'CH^, A.> i, SU. 

of, ia d«t«etioii jiroMUT^e 
«niynMit (AaaKKHALDUf owl 

idSYKN AmiKHUAUiXM Olid 

KiEM^wrrTEK), A., ii. 999. 

Slocirieal dooblt nfrattiem. S«« uttdar 

l')u<tocliti*tui]iirY- 

KLEi'TRUi'llEMIimiT 7 — 

EloeUotbtmiitry of wl u tioiu iu aot^oDi 
1 . Ki>i9Hi't«fUKS5ikY and Lxwtt), T.) 
'aJldS . I',. *-‘68. 

llMirieity, carhen of. in |Mei 

\liKA'KKlij. A., II, ‘.*57. 

AMomalttor. |p«d, mpid foriiuition of 
}iUto« m (Soiilkiciikm), A.. U. 848. 
Ctil, tuch'ury, nirhUhtun chloH4«i 

Ipaii i hluriiU, Irftal. tlirrmiKljraam' 

iiii uf thfl (Li tiikh), A., ./ 

Clark, in rvlation to tine tmtlftma':’: 
(ColiES and VAN (UsNKKKKK day 
ii. U. 

CalU» i-oncrutratiuii, conuiulnit Idit 
namp salt iu two diifmul aolv* 
luu, ii'in|w'ratniV'pi>if!iciaot of 
iLAntitl, A., ii, 578. 
with rev<>MiLla to 

(hluriiie ion* (LaI’WiiHTH twl 
l‘AKiiMero.s'.T.,un.r.,lM. 
i;;:alvanii\ rittp of diAcWga of 
(UKirHisitrxtN). A., ii. ^49. 
with nrboli AUiMleA (Hei-HTSA* 
KKK\ A . ii, 105i. 

pi-i. yiplilinj; an B|ihn«'iab]ft current 
(liV.i rNEiii. A., i», a49. 

■UntUnl (VAN (ilN.NKKSX E&d 

Kurvr:. A., ii, 9tJ‘A 
tlo riiioti) uainii'K of (OiHXN), A., 
ii. Ifjt*. 

tncrcumu* «ul|>liAlc at a depoli^* 
iter in (van (iiSNtcKKM). AepiL 
]7‘.‘ ; (llri.KiT). A., ii. 848. 
vaIvc, innuchc-c c*( plectrolytae on 
ll)A ToltAf;o of A.| U( 

790. 

CoalomeUr. ailvur, uae of liiver fliW* 
iitoiii tlic (KiKKNnxicii and Foba- 
hTEiij, A., ii, 48). 

Dieleotrie eobnioB of of tiM 
ar>(ou Krou)>(ll<iUTY). A., il, 458. 
Dieleetrie eoniUoti of liquid bydridii 
(PALMEJiand Ki HLtNDT), A,, tty 
458. 

of organic eompounda (DoAAOtAHl- 
ftryi. A., ii, 4.58. 

Electrical eondeetion, anidientioB of: 
the electmu ibeury to (v. HaAIIAI^ 
A., ii, 177. 
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(Bchmidt). a., u, 11 , 

tad bnlMtionof 

^ lolatioB (WBtr *»d Jos»). 
A-.U, 10. . ^ 

, of nwub, change « th», ^ 

liqnofattioB (WaoSEB), A., U, 

of^uJU anil miitnrea of «alU (B**‘ 
EATS and Waisoff). A., ii, M7- 
of lolntiana, inBuencaof Umjiatatnra 
and prnaanre on (LcaaANa), 
ii, 4«2i (K6a«EK). A., u, 863. j 
in acetic and prop,“““„ “fi, 
(SaCBANorr), A., n. 689, 691. 
in aateni with iinall dielectric con- 
•UuU (SACHASOPr), A., u, 

and vUcoeity in miied loWenU con- 
taining glycerol (Ov'Y and Joneh), 

A., ii, 863. , . , 

Koatrleal indnctloB in chemical reac- 

e‘3.'fSrifcSu“ ..,.0. 

Euitri'rMe^^’rwc’tio''^ “f 

ill the (SAtSON), A. , II. 16 ; (Saba- 
TIKK^ 

flame from ’the, in pore nitrogen 

(SrnirrT), A., ii, 1068. 

Eleatrie diMharge, chemical 'cUon of, 
in electrolytic gas (Kikkbt), A., 

in the vapours of alkali metals 
(CKiiutorr), A., ii, 349. 
in rubidium and cwsium vaiiout*. 
electrical and optical rocaanre- 
ments in the. (Uehuhopk), A., 
ii 82 

Heotrio furnace, vacuum (Goeckk), 

8pwk-M> influence of the metal of 
rte, on the frequency of electn^ 
vibrations (Kosciiansky), A., u, lo. 
Zlaetrifloatlon, by contact (Hesihvs), 

po^tive, duo to heating aluminium 

phosphate (Horton), A., ii, W- 

ElMtrode, ammoniuni (Slade;, i-» 
ifl74 • P.. 242. 

potantikl of the chlorine (Lewis 
andRovr-RX), A., II, 381- 
Dotentials in the manufacture ol 
chlorine and alkali (Sackedoti), 

the (Allmasd), T., 840 , r., o». 
Hg ! HgO alkali, potential of the 
(DoNN'AN and Aluiand), T., 

816 i P.. 70. 
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awtil4«.liyflT<|gP». inilcoh. 

MAS and LArwoRTB , T 

pplcntial metinremenu s 
in liquidi eontaiciLg 
dioxiu (HAasRUAu-e 
18S. 

of tha third type for nieu 
the potential of the ti.i;.., 
(SrENCRB), A., ii, 361. 
£|OOtloflaa, changea in icti ..! 
at the, in electrolysis 1-...., 

And MiLi-ER), A., li, ML 
Esoda, copper, behavioiit ; • 
electrolyaiB of hydi . ).: , 
(DfanSA-S), A., ii, I:’., 
iron, paaaivity of the i 
Randolps), a., ii, li. 
nickel, [lasaivilT of il,e s. 
BAsnoLPH), A., ii. li. 
velocity of solution . f i .. ^ 
anlpuuric acid (Krs-o, .i 
181. 

Ancdat, carbon, in fsliani ,,j 
(Br.fiiTEuv.pr). A., ii, Ij.’-i, 
Cathode potential fall in css-, U.r 
(lAKtiT), A., ii, 178. 

Electrolytae, conductivity an ! 

tion of, iu aqneoiis.suliiii . '.Vn; 
and JoxKS), A., ii, 10 , 11 -l u 
and Jones), A., ii, '.‘fv-, 

TON and Jones), A,, ii. i*’,; 
iiotential differences U-iiws-u 
and (GuYoT), A., ii, lolo. 
iufluence of pti-.'SiiM si ■ ■» 
ductivity of (SoiiMilo .1 . ;i 
electrolytic valve i.i; s s 
(ScHCUE), A., ii, 36?. 
electrodes with slkaliin- Ai'vii: 
T., 840 ; P. , 89 1 (l>"S' " a 
Allmand), T., 84? ; 1’., 
diffusion in soliiiions of \ .is. i:r. 

GiiiARB), A., ii, StlO. 
diffusion of, in colloids K"in 1 
ii, 969. 

aolnbility of, in aqiieou.- ■ ■ ’ i 
(Masson), T., ILiJ: . . - 
S28. 

boiling of, on passage ol a 
ciirreiit (CeoielsilI'^ i ■ 
dissociation of, in non-ioco n <■' 
ents (KeeioER aiui .loM.-.- 
ii, 362. , . . „ 

amphoteric, dissociation 
CHAEU8), A., 11, 61'- 
solid, polarisation ..o' 

Zawadeki), A., u, IM. 

ternary, dissociation of J » 

A., a, 862. , 

weak, the dantion law ffi- 
(SUTHEKUAND), a., 11. I' 
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B^idrtM. MUnptioa tl, br 
A., a. ST4. 

tirMi tad bjtdntioB af. in 
•ijBMOl MlntiaB >t O' (Wam. 
■RTts *B(1 lUcIXKl*); A., u, 
lore 

of tht d«gn« of ioniu- 
:too of (WA«HB(rK>i,\ A. , ii, Afi. 

BMinljtiO diw»«i«tiMii tbeorr of 
iKJUXrx), A., ii, 218: 

A., ii. S77. 

nUlioa of nolMDlw unocUtion to 
(TensM), T., MO : R. 10. 
wd ictioD iHouusvi}, A. . i, 
;m. 

utd lolation pnasora (Kcicek), 
A., ii. 780. 

ndnetitB uf aromttie 
iiathyjM (Uw), T., 1113 ; R, 
138. 

of ttofujUdeoa bataa (Law), IV, 310. 

OMiralTtia •atiratloa eorrait, pm 
duiUon of an iJAFU.I, A., ii, 062. 

UaacnayntbMM (laaiaMmH), A., 
1. 177. 

Battnaotirt forta, niraaureiiipnt uf, 
in alcuiiol (tarwuKrH and I'art- 
INUTUO), T., 1117; R, 101: 
{Ha»i>iian and UArwoHiai, T., 
2212 ;R, 211. 

eakulalion of, from tliuinial aflucti 
(I’lii.LinEii ; I'oiiEx), A., ii, Iso. 
thanuo-dyuainio nalculatiun of 
(HalU), a., ii, 861. 
t'ruduce:l by cuntrilugal aolion 
(TunMAO), A., ii, 218. 
of the voltaic coui'le ((Jl'iil.lEi.Moi, 
A., ii, 179. 

laetna voacuption of valency (Kai.k 
tod Kelaos], a., ii. 101. 
laatroaa. nnmber of, in the atom 
(WiiJuNi, A., ii, .’/93. 
nnmber of, concerned in metallic 
nmdttction (Niciiouki.s), A., ii, 
8S6. 

beat liberated during the abtorpliun 
of, by inetala (Kirtf Ai:nsoN and 
CooEE), A., ii, 3SS. 

Velocity of cmiatiun of, by inetala 
IHabee and Just), A., ii, »M. 
velocity of emiaaiou of, bytmriala 
in ultraviolet light (Hi-oAe-a, 
KoVAniK and ZAKKZEHaKi), A., 
ii, S72. 

negative, emUsiou of, by alkali 
laetaU (Kkebeskaoe.':). A., ii, 
571. 

niiatiaB of atmoanheric air (Eve . 

A., H, 89. ' 

pvoduced by A-particlea (OsioEn 
and Kovaeie), A., ii, 951. 


Kt.tciitoe8niimT 

laalMtin produead by aplaabi^ and 
in chemieal rvaetiona (BtAica), A,* 
U| 357. 

and chemical action (Bivocb), A., U, 

iStfa 

relation Iwtween adaorpUna and 
(Oktwaui), a., ii, lOM, 
correlation of. with chemicn) alna- 
tur* by luoana of polarity 
(I'EKK-eI, A , ii, 718 ' 

of eleotrolylea (WAAMttiax tad 
ilA. l.SNKa), A., ii, 1078 
and mudiicliviiy of elactrolytat la 
AquK>Ud aolulioB (Wimt 

A., ii, 10 ; ; Hiyifmtib 
Jo'E«!, A., li, 960; (WlxaWK 
and Ji.vvAi, A., ii, 961. 
of giAc. (Tow.saEMi) A., ii, SMi 
(I'liAME and IVEATrBAl), A., 
ii, 957. 

elTccI of lenii*ratura on Iba(CU)), 
A., li, 

by a rty. (.Mm ns), A., ii, 171. 
by canal ray. (Skeliueh), A., U. 

by chemical . hango i»*E»E), A., 
ii, 211. 

by h.inigon ray. (llaArry). A., 11, 

l>y bkbt (t.’A.'i.SEUlElEH), A., II, 
1 ,'.. 5 . 

by ultra-violcl light (SAOlia), A., 
li, 216. 

by llie a laniclr. frotii polonium 
(TavI/ih', a., ii, 351, 
in iteacncc nf inin. radioactive 
.ulatanci'i (na ItniKiLii apd 
liiiiZAiin), A., ii, 837. 
rclali..n of v.deiicv to (H 1 U.IEAK 
.iiiJ KutciieH), A,, ii, 673. 
of linnid liytlmcarboiii (BiaU)B> 
jehki), a., ii, 837. 
in non mjucoiu tolvonta (Dawson 
and l.aaniK), T., 1601; R, 
2U8. 

of llic va|K>ur of mIia in a llama 
(.MoKEAi;), A., ii, 155, 686. 
ettiniation of tint degroa of, af 
electiolyte. (Wa.hhurn), A., 11, 
862. 

Ion, i.'dAlioii of an, ami inoaenremoDt 
of iti cliargo (Mhuean), A.. U. 
175. 

mcAAtircrnent of the charge on aa, 
and iu relation to Taleney (UlL- 
LiEA.v and Fletcher), A., li. 
573. 

Iona, production of, in chemical n- 
actione (Kebodl), A., U, t(2. 
chargee on, in gaaea (Townrevd), 
A., ii, 886. " 
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Imm. maWUtr of, in khm {Rtii- 
OAicii), A., ii, 7W, M7. 
ictiMi of, OB ^ luirt ud OB 
eoUoidi (Uiiin), A., ii, 130. 
•ffwt ol^ tiuipoiW th* earroBt, 
OB th« priBurjr alSDity for soloan 
and tha eoiidoctiritj of polariaad 
narras (Scbwabtz), A., li, 304. 
gaaaooa, tba maaa of (Duane), A., 
ii, 439. 

diaaymmatrT of poai ti ra and ne^tiTe, 
nlaUreljr to tb« cosdcnaation of 
watar rapoar (Besaon), A., ii, 
839. 

(waitive, aoittad bjr ulu of tha 
alluU metala (Rrhahdbon), A., 
U, 9, 10. 

formation of, by heated metala 
(Klemen.hewic'ZI, a., ii, 1050. 
ainuiion of, from heated aalta 
(Riciiardhon), a., ii, 1051. 

. mobility of, from heated alumin- 
ium phoaphate (ToDU), A., ii, 
1050. 

diacharge of, from heated aodium 
phosphate (Horton), A., ii, 
240. 


iLBcrnooBBiwnY 
Taltaouttr with nmcnnui 
aU (Matbme and 

A., a 577. _ 

watar, migntioo of iota . 
(Bteeuit*), a., ii, 15 “ 

j Baetroljtaa. 8ae under 
j chemistry. 

1 UaattamodTO toraa. Sea uud.^.. 

I chemistry. 

I XlaetioB. Sea under Elactrotl.jtj,.., 

' Bamanta, diatribution of, in tb- eu-l 
i crust (Veenadset, Li.\Dr>tE 
Revutset), a., ii, 1042. 
i elaasification of the (CAi’rr.E-. \ 

593. ' “ 

i dominant, atomic veigutj ..( ){ , 

I Eicaa), A., ii, 1080. 

arrangement of, in a spiral t ^ ~ , 

I A., ii, 198. 

j tabular grouping of the (v. .-u. 

i BEHO), A., ii, 708. 

i fundamental properties .,f .r, 

j (Rk'Haeds), T., 1201 ; !>., 

1 atomic heats of the (KuEMi,>hti..,ii 

; A., u, 580. 

I specific gravities of, in rtlsiior, ;.. -.i, 

i periodic system (HoI'KIv. , .t - 


mobility of, in gases (Todd), A., 
ii, 245. 

Hama, mobility of (HuaBT), A., 
ii, 245. 

radioactive, mobility of (KRANfK 
and Heit.ner), A., ii, 958. 
tarvaleut, action of, on the frog's 
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of the fourth group, cryo- , 
measurements of (Fauiois), .1 '' 
370. 

Emetine, end its salts aud ib-rirs'.aa 
(Keuee), A., i, 104. 

Emodia acid ami its triseeiji ■l.r:', i'.,., 
(Fiscuer end Gro8.h), A., i, 
Emodin and its tribenzoyl i!. ririi.r, 
(TuTiNandCLEWEii), ; i' 


heart (Hines), A., li, 633. 

Ionia theory, objections to the 
(UrbaiN), a., ii, 861. 

Polarity of elements snd radicles 
(Derick), A., ii, 712, 713. 

Potential of hyposulphite reactions 
(Jeluinek), a., ii, 365. 

Potantiala, liquid, elimination of, in 
potential measurements (Bjzrkum 
sndBjERRUu), A., ii, 692. 

Potential diffaranae at tba contact of 
two electrolytes (Bjerrum), A., ii, 
182. 

Thermoaleotrio forces in the transition 
from solid to lipoid (Oermak and 
Schmidt), A., ii, 1056. 
properties of various inorganic sub- 
stances (Koenigsberokr and 
Weiss), A., ii, 578. 

Transport numbers, relation between, 
and molecular complexity (Maz- 
ZUCCHELLI), A., ii, 962. 

Toltnio eonpia, electromotive force of 
the (Guqueluo), A., ii, 179. 

Toltamater, copper, effect of snoroee 
ou the accuracy of the (Dede), 
A., ii, 461. 


moDomethyl other and it.i d.b-i: d 
derivative (Tl'ti.n and fLEutt . f . 
952; P.,89. 

Emodin, Wranitro-, and its 
with aniline (Oesteui.e and Svi re,, 
ToxopEus), a., i, 888. 
iscEmodin and its acetyl drnvE*. „ 
(Tschirch and BitoiiaEKCti;;. A . 
628. 

Emodinglycollio aeld, salt, aiiJ le- 
rivatives of (OEsTEKLEami Svrzzy' 
ToxopEus), a., i, 888. 

Empleotito (Priwozxik), A., ii, 551 
Smnh^, action of heal on iBti.tHEs: 
^nd Compton), A., 1, f'Sl. 
hydrolysis of amygdalin by ,11','Zn 
thaler), a., i, 99. 
action of, on alcoholic ge!it;ey..cs 
(Bodrqueloi and Bsiuei', 1 . 
1053. 

Emnlsioni, olive oil-water (M e: 

A., ii, 194. 

oil-water, stability of (HiisaK, 
A..^, 1068. 
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llTOi). A., a *«• 

,^,y »f (BASCBai). A., li. 5*8. 
<-bni<t>T of (Lockuusi.), 

^ ii, , . 

iMfVT. tbciJry af jdwtoiynth^tie Inut- 
of (Tivwrr), A., ii, 451. 
of initlw ^ r««l «o !»«• 
af (OieoNh A., ii, 741. 

» •*••?«»« cbiWrtn (How- 
usp}, A,.U, 1005. 

Balfuwi, aetioiiof, on |iroUius 
A., ii, 140. 

ftiTtiun of Ue, on firotettu lui^l amino* 
ronipooiKla (Emos'T), A., ti, 61, 
310. 

atiiuo of tht. Oil monobasic* aculii 
(BtkTajiXoaiid Vsillo.s), A., ii, 
Til 

jj.MVtk, in •wwt almond* (Tosa- 
uiVn). A., li, 6‘i5, 

»crcriui.iJi^ acfkldelivdo in biller aiii«« 
‘ Voiiisrrl, A., Ii, 815. 
arKOfU^ic ((ULlum), A., ii. 131. 
tjmH, rbemkal comjiCNiitiaii and for- 
mttiffn c>r(v. KrLEft ami Kn.Li;EkO i, 
A., n. 380. 

3 nuracl*tur« of ( V. £r lEtt). A. . i. 1 051 . 
of ultri'Vioiet light on K’ti.\r- 
< K*>in tiid Mazuu^K A., i. 75S. 
kunniDttioQ of the mtmWr of, in a 
ii(}uitl (Achalmr and JlRisaoN}, A., 
i, 172. 

ojiiieate of temwniture on (Grauen 
imi), A., i, 88. 

rilludii'e of Tiacoaity ou tho activity 
uf dioilatic (Achai.mb and Hkek- 
w»mX a., i, f»91 ; (Achalme), A., i, 
i91 

aatlsvalion of (ronrEli), A., i, 88. 
vothcAu of fata by (DrsLAP and 
'Gji.bf.kt). a , i, 1054. 

of hydrogen }M-ri»xide 
bv (Waemiu ana Sikt iJEl, A., i, 
759. 

UaraiSti of nmivin* bylAMBKito and 
Jostfi), A., 1, 823. 

leafage of nucleic tcida by (AsuiKKc 
and hi>ta), A., i, 824. 
ydrolysU of Lrioaea and Rtachv«Bc by 
lliufiBY), A., i, 364. 

Influence of, on the rmpiration of {>tl^ 
{Lworr), A., ii, 641. 
flflioiii between, and anti-enzynie* 
iJAt-uBY), A., j, 835. 

/ the alimentary esnal, action of, on 
geUtin {Misami), A., ii. 810. 
f blood, inflaenco of {foiaooa ou 
and JoDLBAUEB), A., ii, 

Mhe brain {Wrow-Kwski), ii, 

a li 


InymM, digeatiTa, freon C^iUyfem 
(Boi'xora*), A-, ii, 214, 
he|«iic, in6ii«&o«of faU on dhaacUH^ 
of<C8oAYh A,, ii. 747. 

1 of int«tiual juice (Lomx>x and E&ntX 

I A., ti. 1000. 

) ofUueocytes(TVcH«u«oRriici), A., iL 
1108. 

j Kptoly tic, in the g^trie Juice (Kvtt* 
i SIR and Pi LVEitiiAciiER), A., ii, 

j 513. 

I of gaairic contatiU in cancer (Hau 

1 and WjLUAMwi.v), A., ii. 310. 

in |ar*»it4o wi.nn»(Ai«iERaALl>EN), 
A., u. 1008. 

I‘rot«,Hla«tio, study ofiKoBER ; Keen* 
h-vi H and SfiioESi, A., I, 924. 
of invert. bfAtc* (SilLIER), A., ti, 
1113. 

detc.'tKiii of, by moan* of ela*Utt 
(AhnEKii.«M»Kv and Kiebe* 
"Emer!, li, m\ 
r^luction ; lUcjn. A., i. 412, 758. 
i rw»jiir*!i«.n, uf planu (ZatEHEt), A., 

! ii, 323. 

I «'f a- tivitvwf iKt'JJtKitMl Koil.- 

»EMi\ A,, i». ,sl7. 

Sniyin*i. S«t ulao ; 

Antiiirotfa.sc. 

Aiitithromlnn. 

r«il>oxylaMr. 

('itahm.'. 

I "ellasc. 

l'hlur.»|>hylUw. 

KmuUin. 

Krentiue. 

Innlinov' 

lnv«-rtAj,<. 

MAlla.Hc. 

Nurbasr. 

NucIcinaAf'S. 

Nu'‘l.'Ohidji#.fS. 

Nu« IwtidaiK'R. 

IVjttin. 

I’eriiydridajM*. 

PhrnotaAe, 

Phofiphatt^Mc. 

PhyttHe. 

ProUuuw, 

Kcnnin. 

Scoretin. 

Trypin. 

Zymaiie. 

Xnsyne action (Loiw : Wsltsb), i, 

4U8. 

law* of (GhOtznkr mid WaU)* 
fKHMiDT), A., i, 687. 
aynibetical (van ‘t Horr), A., i* 
99. 
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liim 


Baqnw mUm ant aUetnilrtic dinacw- 
tion (BoBoyri), A., t, 7M. 
and radiaactiTit; (v. KnaAai), A., ii, t. 
inSneiK* of tb« tiiTroid oo (JcacH- 
TacsESKO), A., ii, 1112. 

Xl^adrUa (Kan), A., i, $M; 

(SCHMIUT), A., i. M2: (SCRMIDT 

, and OALLiaan), A., i, 712. 
deriratim of (Cauieia), A., i, 76. 

tl-bhtdriaa (Raaa), A., i, 8M; 

(^MiOT and CaLUiaa), A., i, 

742. 

Xfleampkot and iU deriaatirea [Lank- 
HHEAK and PlKXlN), P., 166. 

EpUidjaiU, nentraluation of aperrao. 
toaina and alkaloida bjr exiracta of 
(MCTAixiKor?), A., ii, 217. 

Iplmariam (Votookk), A., i, 172. 

Kpistphrint. See Adrenaline. 

EyrruBBifM;— 

Fhaia rule, aimple deinanetratian of 
(I’AKTl.voros), P., 13. 
appticalion of, to mixed eryalals 
m binary aysteiue (Pxixa), A., ii, 
126. 

apjdieation of, to colioidal ayatema 
(Jo.SKIK), A., ii, 103. 
application of, to duperao ayatoma 
(PAWLora), A., ii, 27. 
application of, to mineral aaaocia- 
tiona (Oouwchmidt), A., ii, 
991. 

and the formula.' of eutectic mix- 
tnrea (Oorihjkk), A., ii, 264. 
application of, to the recognition of 
racemic compound8(LAi)K>Bi'Ki0, 
A., ii, 265, <07. 

application of, to atereolsometic 
compounda (van ork Linoks), 
A., ii, 477. 

Fhaoea, a distribution of a substance 
between two (Krulla), A., ii, 
476. 

osmotic equilibaiuiii between two 
fluid (Gay), A., ii, 260, 850. 
Equilibria, heterogeneoua (jABtezvi- 
SKI and jABtONBKI), A., ii, 27. 
Eqnlllbriain in a dissociating gas 
(SrArroRD and v. Wartes- 
BERo), A., ii, 700, 
in a mixed binary system ( VoLCiiON- 
sky), a., ii, 25. 

with Bolid phases (Suits), A., ii, 
379. 

lieterogeneous, in dissociating com- 
„ pounds (Scheffer), A., ii, 379 ; 
(Brineb), A., it. 705. 
chemical. See nnder Affinity, chemical. 

Erepain in parasitic fungi (Keed and 
Stahl), A., ii, 916. 

Ereptasa of intestinal juice (Aua.stea), 
A., ii. 1000. 


Irnt, nwr aetife baas IWm I K : 
l.,ii,S9i{KxoBUUiuan4K . ' 

'» . 

SigatbtaetM, eonaHtntiou , > , 
and Ewwa), T., 2SSfl ; p. ‘ - b 
Eriraetg, detection of andte; . . 

(Toxiiax.h), a., ii, lO-jii ' ' 
Erueia aaU, ammoninmaal; > 

A., 1,175, ' 

Ernari alaakal and it, , . , 

(WlLLrrATTER, MEYEli, 

A., i, 116. • », 

ErTtkienpoeyanlM anil 
(Kai’fuann, SteObis', 

WITCH, POPPEE, tnd 

1, 328, ''s.i 

K^hichotUia Califomim. 

(1Jei.\'|)EJO.>ic), a., i, '.'Zi ' " 

Etaantial oUi. See Oils, \ . 

Eaur, C„H„0,. produ. t ft 

paratiou of eihyl , ; 

dicarboxylate (l,Ei i,.u.« ,,,,1 ^ j '* 
A., i, 646. b 

C„HjiO,X,frometli)lt„„|,i „ 
cyaiioacelate and hydiivi-c L- 
(i'OBSTEE and \VlTlll,);v, |. 
C|gllgi,0,j, from linaty] lir>.i;,> 
ethyl aodioacctotcrts!-, .. ^ 
derivatives (Kothk lli'i'. 
KlU, IlfpoxT, and In- I 
A., i, 896, 

C„Ha,0„„ (iroduct froin 
of ethyl phlorogluciiiiMi 
ate, ami its derivsiiv,., I.u > 
SiMiON), A., i, 646, 

CitHaiO,, from linaivl Ic..':, . i* 
ethyl sodieraaloiiai’c i.i; ... 
RAND KiIR, Dll', in; ,j; 

Labaune), a., i, s;',V 

Estera with small dirlertnc , - 
electrical conductiviiv 
! in (Sacha.nopp), A., ii. ::: 
catalytic scission id, by rert.s: : t ie 
(Sabatier and .Mau.iIk . .\ . .. u 
seksion of, in blooil iRuna . .t,. id 
action of, on the soditiiii lific. i' ■-.< 
phenylscetonitrile (linni-.,.; •, t 
I, 129. 

hydrolysis of, by bbssl sr : . 'ts 
(Rona and MiiTi.tK.iis, . c 'c; 
hydrolysis of, in iksui-.s iIIhm . 1 
^,*ii, 627. 

raono-subatituti'd, of :lir idi' ’ m 
acetoacetic series, [T'-i’sri: ■ < 

(Leuchs), a., i, 60'i. 

Eater acida, interchange of .rity; < 
in (Komnenos), A., i, 2r». 
Eateiification (Reid), A., ii. t" 
by catalyais (Sabaitzk aii'i Mi :si 
A., i, 258, 416. 

by Fischer’s method (I’cnuns. t 

ii, 623. 
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^1-1^ Mifewdilares fjtvgtak •)»■ 
.LufrtUlo* of (JIIOOOMC*), A,, i. 

btaM. •HaorOHNM-M'nbnHDo-, w- , 
^jAa^o-oANnbrooio*, m ffi'HoorO' 
(AfA Mv^ibmao-, oaA'ri- 

awito-rlifinoo. (SWAKI*), A., i. 
7«3. I 

6IU», Kxlinin derir«tiT«, •clioii of i 
l.koaTicufauiuile os (SnusKorruid 
iiiiiu*). A., i, 2S0. 

mutolplwale ulA, jrltrium Mit 
d*JUTT *!m1 JaUIo), a., ii, bM. 
lUnjl^tAloktuM (I.KBiiiErr), A., i, 

IU»r, CJImO.CI, from oao-yU hoia- 
:>iiur>.>'Af'bot;Un« and sodium rth- 
iilide i N K'oliRSrsi, A. , i, 3iA. 
llAar. Btiiyl tthor. 

IrAara^ constitution of oomiioundB of 
l.toiuint with tTiM.'iii!LixiEFr), A., i, 
415, 

iosi-r IfolsTtirt of tlio oxyRoll of 
iTsARAtuTOs), A,, i, iu. 
f'lrmalion of oxouiutu tlihnuoidrs of 
T»' BEUStEFF and Ko\o\vai.off'. 
A., i, !i<!. 

arlkiii of. with b,iuo|tlu'u.uu* 
(f’AiFsso and I’Hir.FFi), A., i, 
EUartal oUa. 8c« Oils, vr^i-iahlr. 
KUuya«ttie acid, menthol dirivative 
of (hiABoKS), A., i, 137. 
fiilono. cllivl ester, formation of 
litAlsE arid I'li AKu;, A., i. 349. 
i IlhujraathrauUo aaid (l.F-ssEiil. A., 

l . <.Vji, 

1 !’ EUoxybaueaeuo S-chloronaph 

Uia1«m (('UAKKiEit aiid Kkku.aiii), 

A ,j. I04«. 

' lii'l IihosjbaaxeBMtO'd'tt&phUiol 

<'M UiKfER auil KkkkakO, A., 1. 1046. 
CtioiybtftxiaiBUolone, diacftyl doriva- 
liVf lEtaW, Mktte, and .HrHr«Tei{'. 

A., ia i»;i. 

llhoxybeDioyl eyanlde (Voki amiei:. 
Knieiihkko, van nKh .Mki;vj:, K«».-«en 

THAI.. JrvTHoSnd V. JkjUKd KKH}. A., i, 

m. 

^ Itkttjr I beujl-a pyrone 6 e*rbox7l' 
i* uid. ♦‘tliyl e«t€r (Th«*i.e lunl 
Tih.HiE}. T., 2201. 

I EUuxytm/^Btynie acid (Bi.Aif^R and 
h'-AEO). A., i, 260. 

' and 6-0 SthoxyoiniiaiDamlda 

i.SrHKRMIR, KfclOEHICI, HaAlTUMM. ■ 
in<l .N’En KE!,), Aa, 1, 296. ! 

Itbtxyeiuuaie aoid, tthjlcnpchloro- 

hy.inn t^tcr<FAttWCXF'ABiriKKS VCIKM. 

K Uayeb k Co.), A., I, 866. i 
EUm->g»dimathyUeatoao6ti< acid, j 

ethyl eater, and ita deiiratirea (SoS- I 
aaiET), A., i, 109. I 


Xlkaz,dlMtlt 7 Uaisapk«fl anlphMe, 

aiuuiotiium ■ulpliouale of (PEEattiTT 
and Ssius), T., S48, 
}'Zthoiydipktsy|.4«aU7l4.tilAU«|. 
oat, -I' tmitto-, aud 4'-auiiuo-"-iie0tyl' 

auiiihh. (IkHiRKT. (tokVXRK, am 

Aa<e.m*^. a., i. m. 

KUioxydipkttylpktKUido (Mtvu and 

Fw hkb', a., i, 723. * 

S'-Btkoxydi^tayliBlphoEO di»uljdiidt 
iFmiis Ai,d VfHu’. A., i. a^iid. 

i' Xt hoxydipheay lutlpBoao-B'ialpUMk 

acid sin) i!* sdnlinm xalt (Kkiet and 

A., i, a'lfid, 

8' B^oxydlphaay UalphoBi't-oilahoftiO 
acid iUid lit atiiliiitf \F«>ek and ViwT), 

A . i. 

8' E tioxTdiphft&y Itnl phoBC 8 tBlphoDyl 

^Humiiic* and chjuhdf (Kiiitu and 
V0..1 , A., i. 

> Bthoxy a tUiylaotUaoetie aeidi fthjl 

rstt-r. «ini it<< |«s racoloiif dc>nYaUvo 
iSoMMKI.Kt . A . i, 109. 
a Ethoxy A etbylbotyrie aold {Hi.aus 
and i'h .AKji:. A., i. 26U. 

> Bthoxyhtptant {iliAiNX an ) rn^AHU}, 

.A.. I, 

a Btboxyhexoy) chloride iHi.aink and 

I’l* AKi>\ i. 200. 

d EthexyUcUnllido ■ 2* 

niJ'ft , iin'i and nitrtU 

<tf ilu- l.ittf’r Ki ll' and MeiteK A., I. 

loj ' 

> Eihoxya metbylaootoactUo aeU, 
••thyi ftator. ahtl IIn l-tyni/olone derivt' 
tiv4' (Sunigr.i Ki i. i, 109. 

♦ Btboxy H methyl A* amyloBofKlJNEX 

and Kt sHiki'uimt-K . A., i, 636, 

V Etboxymetbylfarforaldebydo and iU 

idit uy ihytlra/iiuc and /f l»n.niioj<liftnyls 
}ivdi.«z.aiu' ir<a>i'Kn and Ni-rrAt.i.),T., 
no; . 1*,. 134. 

4 ‘<r 5; ElhoxynutbylglyoxaUno and ita 
}iy*li"K‘ n '‘xalati* (rYMAS), T., 078. 
Etboxymetbyl >«'propyl katoao and ita 
M-mifnrltfLzoiif (SoMMRr.Kr), A., i, 108. 
w EtboxymetbylpyromQcic acid and itt 

KjtvtT Hstll 't.'oui-Ki: and sN'ottall), T,, 

nos. 

8 Etboxy*! naphthaldobydo, deriTatirot 
<d (SAf ii>! and limi;!,). A., i, 718. 

2 Ethoxy 1 Bapbtbylbydroxyaootonitr* 

lie (.Sai iim atxl Bkim.), A., i, 7]». 

EttaoiypbeBTlueanthrapbeiiacoiiiajB 

rhloinlc (l.iKitKHMii.ss and ^rrrA), 
A..i, 387. 

EtboxypbenTlaooBapbtbapboBaiOBiam 

rliioridf (LiKnKHMAS.s and ZalFFA), 
A., j, 387. 

t? Ethoxy • a pbtnirl-iy-;? aaiiyl- A*v.kapt> 
adita ♦ one, C b>"o»no* (HaI'KB and 
nimuu), A., t, 881. 
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s-ttkaxT^uayleutudc uU, /nebloro- 

iiopnpjrt i»t»r (Ve«*isiot* Cbisik- 
ZlllM*** Co ), A., I, 11*. 
«-itko*fph«yl*lll7l »l*»**l (AiTits- 
G»(EtucB*rt fOB Asiuk-Kabbika- 

noB), A, i, *57. 

e.»k«xyplw»jl*«kTl^^ 

rABBIKKM VOBAi. F. BaTEE A CO.J, 

* A., i, 829. , ,, 

iil« (Fabbbsitabiiikbs vorh. K. 
Batik t Co.). A., i, 629. 
i»-Ilh»XTpk«»yl*OiyWloi*thyU^« 
(FAKBEBrABBlKBX VORK. F. BATEB 

iOo ). A.,i, 829. 

m-B«WEypliAByUthyltri^UyUBUB«ii- 

iom chloride abJ methiodidc {Fabbbn- 
fabkikcn vobm. F. Baybr it Co)., 

p-XthoxyphABylglyoxyU* leU and it» 

derivAtiveaiVoKLA.xuER, Fbiei>BER<i. 
VAS MkbvJ6, Rosisthal, 

Huth, and V. Bodeoker), A., i, 866. 
«-BthoEyphMiylhydroeoBBiBrio_ acid, B- 
lironio- (.STOERaER and Kbiemei.). 
A..i. 633. , 

e.EthoEy.l ph«ayl-9 , 

uolt, 4 : 7 .rfiiiitro. (Melixii-a and 
Kl-.vtie.x), T., 1294. 
p.EthoEypheBylplitl«dWi (Meter and 
Fischer), A., i, 723. .. Ji, 

fl-Ethoxy-a-phsnylpropionlo acid and its 
motliyl ester (ScHRAUTH, ScHOEtLKR, 
and Strcenrke), A., i, 642. 
ni-Ethoxy-d phenylproplonlc acid ami 
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ite eotUum wit (KarbknfabbikjW 
VORM. F. Bayer & Co.), A., i, 865. 
S-Etboxyprsplonio acid, ethyl ester 
(Falomaa and KiLRl), A,, i, 176. 
a-KthoxyitUbene, 4'.hydro\y- (Stokrv- 
ER and Friemei.), A., i, 633. , 

S.Ethoxy.2'.2:6:6 totraiiiethyl 2:6 di- ! 

hydrofuian (Dupont), A., 1, 554. 
9 '.Ethoxy- 2 .thloldiphenyliulphono and 

its methyl ether (Fries and Voot), 
A., i, 566. 

Ethoxythiexanthone, chloto- (MARsnEX 
and Smiles), T., 1356. 

B-Ethoxy-m tolnenemlphouin acid and 
its metallic salts (Hobkrts and Ali.e- 
MAX), A., i, 889. 

6-Ethoiy-l:S:7-trim«thylwinnc acid 

(Biltz), a., i, 168. , , , 

(or/3) Ethoxy-*l:2-tnphenyl.S^ettyl- 

hjdraiimethylcna (Rassow and Bur- 
meistkr), A., i, 820. 

Ethyl alcohol, refraction and dtspersion 
by (Mercztko), A., ii, 574. 

absolute, specific graeity of (Kailah), 

A i 939- 

and acetaldehyde, the system (OE 
Leeow), a., ii, 870. 


Bikyl iltakal, aesdfc^. «1 it 1 
and wBter, eqnilihnBiD bet*„ 5 ^ ^ 
the of hydcDchtini. s; . 

thofTst«m(Jo»iaaBd Um p'’ 

T, 1427 ;P..1«. 

ethyl other and water, ciudr t, ,, 
tlio system (HobIBA), A., i:, 
and mlphnrio acid, tqoilH,( , 
the action between (Kiuarys ^ 

U, 28 . 

and water, boiling points tf 
of (HAaiLLxa), L, i, 51’, 
infinenuo of water on the 
of, at sariona presaures Wi, j" 
Mbbkimax), T., 997 ; 1'.. 
influence of teiniieratnra .ju .. .. j, , 
water Talne of (Jones ici 
worth), T., 917 ; P., Iw, 
influence of, on raactisiis jr, 

f sneoQS systems (Jabr. trs.r; 
ABBOXsKi), A., ii, 27. 
equilibrium of, witli fsts Viv.,t 
VELDE), A., i, 515. 
influence of, on protein iinu-. , a 
(SALANTand Rieoer), A . i;, i:; 
action of, on toluene.j)-iliaEoniu;:i i ; « 
oxide (Roberts and Ai.irs',, 
A., i, 369. 

amount of, excreted by lb,, it,,.* 
organism (VOltz and IJ.riT'i ui, 

A., ii, 218 , ion. 

hydrochloride, heat of hydroiv,.. i 
(Jones and Lapworth;, i',, u 
distinction between, sin! 

alcohol (Klein), A., ii, ;;l:' 
colorimetric detection of, in |.r.y*..r! 

of acetone (Aouluon), A., ii 
detection of small quantiti's i i 
fermentation (KLoCKP.KK A .; 
941. 

estimation of the vapour ci! ih > 
REXEL), A., ii, 103i!. 
estimation of, in wine (Dmi.TE a 
and Philippe), A., ii, 6C1 
Ethyl alcohol, 8-amino., from i«c an 
(Trier), A., i, 771. 

Ethyl ethep, ethyl alcohol and «ir, 
equilibrium in the sysUni ;!1. i :o- 
A, ii, 592. 

equilibrium of, witli hrir T.ts 
acid, with chlorine, and wish b: .c:a 
(iiclNTOBH), A., i, 256. 
physical properties of 

sulphuric acid and (Poi'Si ' 
698. 

and anthraquinone, the !);_« 
(Smits and Treub), A., ii 
degradation by means of 
A., ii, 269. 

use of, in analytics 

(Mylius), a., 11, ' 

and HOttreb), A., n, 
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iCMr. rf tnm of 

fikfi Mktt. iKSaanlinBa-. tad M- 
SiaraWiroiw^ A., i. ?«1 

c^tMlwa>nMii,»ffMtor. OB bod; 
lOToentare »*>d ctrholiydrtte nitto. 
fcoSM A., ii, JOS. 

ttk*t tMtNMUM-tMbMUMB* p aw 

i^nlte mU (BOlow and Haa>;, 

Mlto, uul cotnpouDu of, 
^«jlb <*r(ioa tttnbromida (Diiix 
and Vwni), A., i. »1S. 
nnnjrl phoaphato (BasTHK), A., i, 
JM. 

..fikpUaiM p-aalpbakauaia add and 

}U danraliraa (EaaTLEl. A., i. 201. 

S EtbTi*ada*talpliMthTl4 matkpl' 
baania a«id, S hydniy-, and iu 
udmm aall vAxiuxraRnts- A Ex- 
THXT FA«BiaEX VORX.J. R.Oii«v). 

.K . i, »TA 

ItSflaMMaiam nitrita (Ray and 
RiXaHIT), T.,1470 ; P.. 72. 122. 
Mmiablorida (Ginniu and UAianil, 
X, i. 1». 

) ttkrUailiaa l-phtBpl-S'BiathjrlpyTU- 

aU, I aiuino', and iU h)drn<diK>Hdo 
anil bantayl dariratifaa (Mli'IIAELIa 
•ud AbiaHAX). a., i, lOSN. 

I Itbylaathmel » (Sciioli.. Potschi- 
■AAiai'HEO. and I.K!<Ko), A., i, lOO-d. 
(.tikylantbra^ninant. and I. amino., 1. 
n<U>., and 1-nitrn. (Sciinm Pinni ni- 
WAI K HKi, and (.EKKO), A., i, 1008. 

I Itbjlaatbraaa-O (Hckoll, Potm'iii- 
nAiH'HEn, and I.KXKO), A., i, 100$. 
EOylbakatriu (iknui.TZ), A., i, 912. 

I lUjrlbauaailida, d-chloro- (v. IIkaos 
and .S.IBECXI), A., i, 747. 
i Etbylbaniaaa, a-rliloro (PirKAi;i> ntid 
Kbxyu.'i), T.. 71. 

1' Etbylbanildina (KAav>w ami Bin 
KEK|. A., i, 933. 

^Ethylbanii^trtlafVoni.AxiiEK.Knii'ii- 
BBin;, VAX null Mkkve, Kjibemii.h., 
IIiTli, and V. IloiiEi'KEK), A., i, ,$$«. 
lEtbylbaaiopbanona-S' aarlMxyUo acid 
StHoLi, I'oTBiHinAlaciiEo, and 
I.EVKO), A., i, 1003. 
pEtbplbmepI eyanlda (Yoia.iNhEii, 
Kbieubebii, van iiek AIebve, 
Kawesthal, Huth, and v. BoOEckek), 
A., i. S«6. 

lUpISrd-di'bnBw.vc/ohazana, agili- 
br.)mo- (Lebedeyf and Skaveo.vk- 
eaja'., a., j, 939. 

bpIiadmtoxyButliji katoaa und ita 

‘d-rivalivaa (Ulaibe and Picabii), A., 
i, 175. 

bpliapInttyllUiBaBa, dtnhluro. (tivii- 
tiEs), A., i, 84«. 


B’ltbrlbitTrit add, t-hydioEyn ayii' 
ilnsia of (llanciiL-uYnBcaj, A., i, 
2*0. ^ 
a-BtkpIkstjrplaaibaBle aaid, t-bnoo^ 
phanyl aaler (FAKnE.v’rAaMKIK 
VOEM. F. Bay» a t'o.) a., i, 118. 
a-ttbjIbatpTTlcarbaaida. a'baovBO*. Baa 

Adalina. 

Btbplii/ioeampharia aaid, ru- and (mauh 
forma ayutbraia of, and dibydnHCy* 
iKoyiBA’ and KiU'TalaI, A., i, S81. 
BtbploarbaaUt, a-liyd:axy.0d.di< 

I rldoro. lOnrm and Ci’amaxo), A., i, 

I 913. 

I StbylcarbtBddacaTboxylle aaid, Mtnn 

! I’l (Malm IN', .4., 1, 

m Etbylearboaaioba^la aaid (IUkid, 

and NiKBENainN', A., i, 371, 
d-SUyloarboaalebanioia aoid, 3.mtro-> 
and its and ritloiidr (Fhancw and 
Nieienheix', a., i, 1)13, 

2 Ethylcarbonatobaaioyloaybaaaala 
aold (BdNiiunx, Haao, i, lUoN, 
I.a(.(~ 11, and Kutmi.AIK), A., I, 
302. 

2 ;o Itbylcarboaaubanuylaiybaucla 

acid, 4 nil M (KiiAMiaaml Nieexn- 
MEISV A., 1, 644. 

SToEtbylearbonaUbanioyloiybauala 
aoid (fliaMln and .NiEBEXnTEIN), 
A., i, 644. 

4 p EtbylcarbonatobaDnyloiybaniola 

I add. 3 niiro iFiuxi'In and NiaRER- 
! Kins', A , i, 04:1. 

I EtbylearboDitoa earbatboiyaalno- 
aceiopbcnona ' Mannii II and Hahn), 
j A,. 1 , 649. 

5 Elhylcarbonato a atbylalBBtalo a«ldi 

I clbyl ONiir (IIai.i.eii ami Ilat'Kii), A., 

I i. d'lKI, 

I Cibylcarbonato a'.rirfobaiant (Hai.err 

1 and lid Ell', A,, i, ;l00, 

1 0 Eibylcarbanato a-matbYlalRRUBia 
add. oibyl latfr (IIai.eer and 
HarKIt!, A., i, 800. 

4 Etbylcarbonato-m-nltrobaaiole Raid 

(IlVMEI. and .N’ikiienktein), a,, 1, 
371. 

I a Eibylcarbonato a phenyl-Aa-biitylaM 

I lllai.i.Eit and ISaiiKii), A., i, 300. 

a Ethylearbonata-a pbanyl AA.wobntjrl- 
I ana (liai.I.Eii and UaiEu], A., i, IW, 

: p Etbylaarbonatopbanylglyoiyl^tdla 

(Fna.NiiK and Nieiiesktein), A., 1, 
644. 

I a EtbylcarlM)naU.a.pbanyl-AA.pnp]rlnit 
(liai.iEB and liai'EH), A., i, 800. 
j p Etbylcarbcntta-OlJ tidmatbyl-dP- 
I pcntana (Hau.eh and Baiirr), A., t, 

! 800. 

I a.Ethyl.a.Mn]Bario add (Friu and 
i Volk), A., i, 204. 
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XdirhrMtUiMMita (Hrazituxa)^ A., 

1 , 21 . 

MarUtkrintpoitmfhtiU mU (Konr- 

fjt andRorTitLA), A., i, 381. 

4-ZtkTUiflMSf butku* t'-MibayU* 

mU (Scholl. PoTacmwLi’iiCHEc, and 
l,i»KO(, A., i, 1008. iPicsaED and Khsyox), T , 

Ztkjdnt, foribilitf earra of, and o-Btkrlkydrebjdmtiaiiu (>'k): . 
methyl ether (Bauhk ami Gei- I.eiieker). A., i, OOd. 

MARK), A., i, 330. EthyUdana^th^^aaxiau 

actiOR of hyuai hlaraaa acid on derivE- and Steele), T., 1683. 

tivea of (Umsova), A., i, 249. AEthylindoIa, O amino-, and 

dariratirea, iaomaaiam in (Ebles- and dcriTAtiTea(E«i\. , x • ' 

MEYER), A., i. 780. P., 20. 

dibromide, e<)uilibrium of, with ala- {diyaiologncal action of (I.ai . 

miuiiim bromide (Menochl'tkiv), A.,ii, 1120. 

A., i, 1. IthylmaloDjlbeniidina (Kctih , [ 

Ethylene, (nchloro-, pyrtif(enic decora- 622. 

poeition of (XicooEMfA). A., i. 345. n KthyloxaIyUin^-a.pianylaMu-,jj 
aa-/fiflttoro.A'bronio., ami oa-difliioro- (Ci-akke and Fkanci.^). T,, :r.x 
flfl dibromo- (StVABTs;, A., i, 763. O o Ethyloxycinnamiaacid. in. t!.. ... 

IthylenebiE'SjiropylbarUtarie acid (Stokkmek, Kuiuerici. Hi.ir, „ 

(Kemert), T, 623 ; I’., 73. .tnd Xkckei.), A., i, 297. 

StbylenadiEmine, tctra-acetyl dcrivatire y-Sthylpentane ST diol (U.ai nin ,, 
of (Fiianciiimort and Uciwkv), A., i, 415. 
i, 529. S Sthylphenanthrene and aa ■: 

Sthylcnedianunoniam nuri-bromide and (Willoehddt and Ai.tt):!;, , t 
•chloridii (Gt'THiEB and Ober- S.S2. 

maiek), a., i, 424. Bthylpropylaeatopbenone {D. v.no 

oamichloride (Ol'TBIRU and Maisch), A., i, 719. 

A., i, 19. Ethylisopropylearbinol, rnla;: 

aa'-Bthylenedi ifflinoi.wbatyrio acid and (I't kabi> and Kenyun), 1', 
ita ethyl eater, hydrochlorides of BthylpiopyleiUcane, i/ielil.n.. i . 

(SriiLEsisriEB), A., i, 427. 1>ES), A., i, 846. 

aa'-EChylanedl-lminodl'wbatyric acid S-Ethyl a pyrone. S.chlnro., .; 

and its copper salt (.SciiLEBisoEiil, A., hyilroxy- (Tiioi.r, .lU'l Tii'.i.i ! T 
i, 427. 2227. 

oa' Ethylenedi iminodlMobatyronitrila 1-EthylpyTTolldine and its m 
hydiochlorida (SciiLEsiNiiKK), A., i, ilB.ai'Sl, A., i. 563. 

427. l-Ethyltetraaole and its pi'll!:. ■' !. 

a-Ethyl^lntaoonio aoid, cia- and tmiia- 10Ln'EK|.M.\Nu.\i..V and .iM . . ' 
aemianiiidos of (Thole and Tuorpe), A., i, 243. 

T., 2231. 4 Ethyltbiolbenioic acid. : : 

dr-a.Ethylglntaconic acid and its silver (I.esskr), A., i, 456. 
salt and niihydride (Thole and 3 EthylthiolT-phenyl-d-aniiylidrar 
Thorpe), T., 2225. hydantoin (Wheelkp. .nal l: o- 

o-Ethylglntaconicanhydride, serai- lfcht). A., i, 501. 
anilide of (Thole and Thorpe), T., 2-EUiylthioM phenyl 4 beniylbydu 
2233. tom (JoHxaoN and Hn.U'ii.i. Hi .t 

4(or 6)-EthylglyoEaUna, /3-amino-, for- i, 813. 

matiou of, from histidine, and its 2'£thyUhioM phenyl 4 beotyhdtat 
derivatives (Ewins and I’YMAN), hydantoin (Whfei.kk an I I ' 

T., 339 ; P., 45. lecht). A., i, 500. 

new synthesis of (Pyman), T., 688 ; 2 EUiyUhioIpyiiinidine S acetie ant 

P., 91. 6-ainino-, y-lactam of, and 6- ! ■ 

physiological action of (Dale and ethyl ester (Jonx.'iON, I't k. i •; 

Laidlaw), A., ii, 137, 1017 ; Ambler), A., i, 675. 

(Barger and Dale), A., ii, 217. 2-Ethyltliio-3 phenyl-4 heiujliilea« 
fl-hydroiy-, and its salts (Windacs hydantoin iWheeler and I. - ' 
and OptTz), A., i, 763. lecht), A., i, 501. 

y-Ethylheptan-S-ol and ita oxime (Zee- Ethyltolnana, 3 : 5 -dK’!il)ro t ac " 
NRR), A., i, 950. chloro- (Aowers), A., i, Sst. 


d-BUyl-n-batylcuUMl and lu 't-.i . 
pbthalate, and bracise ' 
^Iaiter(PiCEAnDaiMiKt>t 
60 . 

f-Etkyl-a-htxylaaphlnal and 

e.R meae3 edm sMasAl. ... ^ ' 
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ill391 


I i.«««L SmCSuKit. 

aad dfbramida 

TiriT, ». BrnxAi, ««d Locki- 

A., i, **5» . 

kttiai**- twOraM qiuuna 

*1^ OorftTiNL A.. L 


(JAiin umI RovmovI, a., 

». »»*• . 

hMtii ■uitWM, oomnoaiuou 
A. ii. Ml. 

fonattl* of {Go»»or»), A , ii, 2«4. 

uail* Mvlagumr (Laciuiix), 

A . ii, 2SS. 

nAaaa Semmlib bikI Strombebcbb), 

A., i, loot 

jijMiaiB, iIk initiBlion lad proptga. 

Sion of (III AOS ), T., 5S8. 

BflotltM, •ofcty, umkJ in tninai (Taf- 
TA.'<tL), A, ii, 38. 

iVtoriiun of morciirr in (PATrBniwv'i, 
A., ii, 113 : irnosi.s). A., ii, 
1033. 

xinctiaB BppBntBt (v. nr.K IIfiiik), 
A., ii. 051 1 (Oi'lNi'K* ; Kooi.bas', 
A,, ii. 877 I (Hall*), A., ii, 973. 

f..! hi|;ti ieni[wr»iurBi(8cm’BAVi.Err), 
A , II. 10»t 

prrrriitinx fomiAtion of emoliiioiis 
sl'otil Km-oi), a., ii, 97.3. 

<i,r >r|iAtitioii uf aquraus li<|ui<U lij’ 
or^.iiiic aolirenta (KbmitI, A., ii, 
100 . 


i 

j 


r. 

Maa, rAtimation of rolatilc fittvAriih 
in (McI'ai'ukft), A..ii. 660 ; (Kiiei. 
»jti5 Aiiil WbuieI, a., ii, 827. 

'I'Air.i r.iaiAary/iinf^A, coi,Htitii(‘iitN of , 

I’miw), A., ii, 010. I 

afarol (I'Hiloui), A., ii, 040. J 

aAlan, wmpoAitiou of (KRrr« HBr.R), j 
.A.. II, 119. ! 

indlT IwtaiT (ItiCIIARIlKI, T., 1201 ; ‘ 
1’,. 17.H. 

utiDf Howe ami Hawk), A., ii. .301 ; ^ 
Hawri, a., ii. 111, 412; iHowe, 
Mattiu, anil HaweI, A., ii, 112; 
Wreath and Hawk), A., ii, 1012. 
at, fonoation of carlKiliytiraie.a friiiii, | 
in tha animal ontaiiiiiiii (Ji’skerh- ; 
hire), a., ii, 127. 

•Uininjt of iLoRRAlH). A., ii, 57 . I 
rrsorption of reaerTS (I’irmiE), A., ii, I 
905. 

ttanaport of, llironali the inlealinal | 
wall rSiiLL), A., ii, 128. i 

tililiiatioo of, after water-drinking at j 
mmUlMAiTiLLand Hawk), A., ii, I 
110 . 1 
in dog’i blood (Latteb), A., ii, 991. ' 


fat, eolnatral (Exau. and Boo*), A,, ii, 

1010. 

aalinulion of, in ii»d (Ji'ECOAJlS), A,, 
ii. 1010. 

aetiniatinn of, in milk (Joha). A,, ii, 
Ml ; (Oekvii), a., ii. Ml 
eatimtlioo of, in jiathological urina 
{KAEin HI). K.. li, 519. 

Fata, ayotheaii of, by eniymaa (DcKLAF 
4nd0iL»K*Ti, A., i, 1051. 
extracted from the fraiu of ttopieal 
planti (HEnEKti, A., ii, 819. 
from f/We.trtryiwr (LEN'liKIt'lf, Kw'H, 
and ScuWAUA), A., ii, 1125. 
idivsiral rouataiitA of, from awina 
iKhmeit and ('aiiKiili,i, A., ii, 
111 . 

niiiihliriiini ,.f, with ethyl alcohol 
(VlM.EVEItiEl. A., I, 515. 
)tre)orali,tn of IialogrR derivativM of 
(Voevn.iSKF.l,), A., i, 001. 
ap}>oriitiia for di'li-niiinatioii of tlio 
loeltiiig |H>iiiU of (V. I.iebekma.n.n), 
A., ii, lO:!!', 

of aniiiiat organe. iH-liaviotir of, in 
antiurptic iirreervatinn (Shibata), 
A . li, .301, 

lijilri,l)«ia ,.f, iiy 1,1, ewi and aemin 
(linVA aii.l Ml, IIAEI la). A., ii, 3021 
ai'is.ion of, by bafteria (SoHSiiKX), A,, 
II, 319, 

dfclnirtioli of, bv IlliillbU (Oiita), A., 
ii. 321. 

dl-|,olll|al«ilioll of (Heiitkoiin), A., ii, 
138, 

digi-Hiioii of IV, I’KsiTiv), A., ii, 712. 
inlliiriico of till' m.'ltiiig |KiinL of, on 
tbrir rail* of ilineiiiM-arKiife from tha 
etooiacb (TaSiii. and KRintUVIi, A,, 
ii, 712. 

iiitlui-nre of, on ibo acUvily of liver 
f'-niiriila if'liiiAY), A., ii, 717. 
ini'tatK,]f.ain of. Spc uiidrr Metaiioluin, 
loxirily of ili'i'nin|WMed (IliiKORXr), 
A,, li, 750. 

di-tirtioii of lieiuoic acid in (KutEaE), 
A., ii, 1142, 

FKtiuiation of free acid in (lidliTKin), 
A., ii, «««, 

eaiiTnatioii of free fatty acida in 
I'n-iiftice of uMiw (IliiMiE and 
SIaki viwon), a., li, 1037. 
and oila, ealiiimtion of the acidity of 
(I.,iEBELi.), A., ii, 342. 
i‘«tiinalioii of glycerol in (BetthiEN, 
Hemph., SinnicH, Schwrrut, and 
WiEaEHARN), A., ii, 771. 
apjiaratui for determination of tlia 
iodine number (Hojiinikiiwice), 
A., ii, 117. 

eatirnatinn of the aaponillcatioB nnitt- 
bcr of (WiNKUS*), A., ii, 660. 
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Xttin*, eb«mbtnr of (Bnuimc), A., 

EifiUto from tlio itUad of PutoUerio 
(Boitutn), A., ii, 502. 

OTcr-oboniiuit, adopution of 
tho uimil organiim to (Gmafi asd 
Gsaham), a., ii, 811. 

TohUag'i wlatioa (BoncxiiAXt), A.,' 
it, M3. 

Eelipw from Tirginia (THoatrrox), A., 
ii, 403. 

PMakaaaiiaa (Kijkkr and Pbookdbja- 
KOFF), A., I, 880. 

TaaalUBa{Kut<iaaodPBoaEuaAAKOFF), 
A,, i, 880. 

uwFasdtODaoarbozjlla aeld, methyl Mt«r 
(Semmlik aod Mateb), A., i, 
738. 

Fanehoaltrlle, and ita derirativaa 
{Wallach and Oldekbbko), A,, i, 
311. 

Farmaatatlan, chemical lijpothewa of 
(Wb), a., i, 14. 

conaumption ofmalic acid and formation 
of lactic acid daring (Mebtrezat), 
A ,ii, 421. 

in the body, action of nucleic acid on 
(TuoHEE.Nnia'ZKi), A., ii, 1119. 

• alcoholic (Franzek and STEm'HS), 
A., ii, 1122 

mechaniam of (Lebedekf), A., ii, 
816, 1122. 

non-production of, by animal tiaaucs 
(HARnEN and Macleax), A., ii, 
215. 

intermediate products of (v. Euler 
and Fodor), A,, i, 950, 
dihydroxyacctone as a product of 
(KARAUacHAXorr), A., ii, 914. 
nuclein, enzymes of (Jones), A,, i, 
410. 

auCTr frre, by yeast (Nf.i bkro and 
HtcnEsnEiMEK), A., ii, 820. 
yeast, degradation of amino-adds in 
(Neubauek and Fromherz), A., i, 
201 . 

detection of small quantities of alcohol 
in (Klocker), A., ii, 941. 

Ferments. See Enzymes. 

Fermorite from India(SHiTn aod Prior), 
A.,ii, 1103. 

Ferriacetoacetio acid, ethyl eater(KxoKR 
and SenuBERT), A., i, 948. 

Ferrio laltl. See under Iron. 
FerricyRnidea. See under Iron. 
FerriformylphenylRoetio acid, ethyl 
ester (KaoRRand Schubert), A., i, 
948. 

Ferritnngitlto (Schaller), A., ii, 903. 
Farroeenorete, cause of the de-rusting of 
iron in (Eohiand), A., ii, 1093. 
Ferreoyanidae. See under Iron. 


lUlMMfMlta aBbetaoeea, ... 

and Foix), A., u, 183. 25o 

FermitresnlphUea and li,. . 

to the nitrsprasaidea 
A.,ii, 290. 


Ferre-iniina, analyiis ^ 

tiAXX), A., ii, 157. 

Fairena aalta. See under I;. .. 
Fatre-Tanadlnm, analysis y 

n.AXS), A., ii, 544. ■ 

Ferro^inaBinm, analr.u .> r, 
MA.NX), A., ii, 157. ' ' ' 

Famlie aeld, a-cyano., ai,,i 
ester (Clarke aod Fis'.i! '■ ' 
205. 


4-FeTRleyloxybanseie acid 1 .,, 
Fheudesbero, and Her,, u ' 
875. ' ' ■ 

Fibroferrite from Siena iS[t.ss..r i 
ii, 499. 

Filter, automatic (Hamiiv i 
976. ■ ’ ^ 

Filtering apparatua for lny.,.,. ,, 
stances (.SrEi-KKorF), a'., ii, lo:’ '' 
Filter paper, concentric slni'm.,-st j •. 

(Lesk and Beach), A., ii, "ri;. " 

Filtration, automatic apiar:.!’!. 
(BELLAIRE-WoiiSniWElLFF 1 
876. 

apparatus for, under inrn-awj i -,, .. 

(Lohmanx), A,,ii, lO.sl. ■ 
funnel for (Si'Urrier', A., ii, SM 
Fisetol, hydroxy., triethvl et!.,- , 
(Peekix)j T., 1725 ; 1*., 

Fish, constituents of (L'i lh ii t 
306. 

proteins in the ovsrv of (.M, I'l:! -.- 1 > 
A., ii, 415. 

toxicitvof the ovaries of (.Mr r’t-.i :o,r' 
A., i’i, 421. 

poisons, method of action r.f I'i.h.-. 
A., ii, 638. 

Fishes, teleostean, prodoctioti of .-iei 
in (Woodland), A., ii, 1113. 
Flame, electric, behaviour of cues 
dioxide and niixtcrrs of tit 
(Muth.mann and ,‘!i ihu-hc-. 
A., ii, 790. 

formation of hydrogen cyst, i* :s 
the (Mobcicki), .A, ii, KcM. 
Flames, radioactive ]in>j>ert[p.i of 1..,-; 
temperatnre flames (C.strrs-. .t. 
ii, 1046. 

velocity of iona of salts of alkali nutk' 
in (Wilson), A., ii, 572. 
ammonia and nitric oxide in Kt'-*. 
A., ii, 483. 

Flavanthi^ new synthesis of Bp- 
ebch), a., i, 794. 
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inAmtmtgtru tailTM rf 
.Hai«*)> *.. B, W 8. 

«>li»iriM «a»tter» of tW 
iK)U]>l. A-t U. lOSA 
mn tad ytU«* ojw of (SIa»o«. 
uinuu). A., Si, UJS. 
f\gu. bSaoUngof (Hamiu.: Uoxiia. 
WiLUAKi), A, Si, 1001. 

•f biau; mixtuno (Oari'Kxn 
Kabuh,), a., ii, S*A 

ti mixoii laioidA. reUtion )w(«i«n 
liiMaitT oad {Dinomam tud 
WatnL A. ii. BSS. 

floma. i^tbMU of (Pkkiiario and 
SaiHAaR). A., i, 310. 

Flunaa, fmiii)g-|wint rurtn of 
miitoiTa of, trith nitro eom|<vttttdi 
(KauAXM, DiM'iiKSDi'iirKii, 

KaAKaorii'., llAiaxu, llusti., 
jicMoCU, and VauntaI.A.. ii, B7I. 
miAiuoiam darintiva of viiainsAKii 
and ijpoaTOT), A., i, .'>33. 
riaarainaa (dipArwy/ona Xv/oarl, i»»iii>'r. 
nm of tha and jelluir foriii!, of 
.^Sroana), A., i, Ofil, 
nMiMoaabjdiMcaa (\Vir.i «m> and 
Ruaaxu), A., i, 3?3. 

naaraaoaakataaiaa ilVir.i.ASi> ami 
Ibacti'). A., i, S72. 

naaraarUiyhaa^learbiaol i<:ki>;n.ii:v 
ami CortToT), A, i, .'••is. 
f'rt. IliaftafUlMraBOl and ita .Iniva- 
tiioa iGiun.aARii and CornioT;, A., i, 
13f. 

riaaraaaaiB. ftaarearvuco ami alisorption 
of (Kjfriirx), A., ii, 8,33. 

Flaaraaaaaot, lliaoty of (Staiik). A., ii. 
■SO. 

of cinchona alkalnidi (lt.\tiE and 
MaiuK'iiALLi, A, i, 741. 
of hydrocarbona ami tlicir >lcrivaliYfa 
iSKinaa and Exxbt), A., ii. Mi. 
roarina, niagnctic |>cu|.oitirB of 
(I’am al!, a., ii, 401. 

HTdrafiacia aaid. acti<.ii of, on 
metallic oxidci (va!< IIaaokv ami 
Sunn), A..ii, sni. 

Flnofidaa, detection of (IlntiwMco), 
A., ii, 1030. 

calimation of (StakckI, A., ii, 138. 
cetimation of, in ailicatea (Ki.kin*. 

arOCK). A, ii, 1028. 
caiimation of, in water tilArriEn ami 
Miic*eb). a., ii, 301. 

Flnarana deriTaUxra (I’oi'E and 
lloWARi]), T., 546 : 1' , 52. 

Vyaiuia (JmanUa fflnaoirm), chem- 
Wi7of(ZEUSE»), A., ii. 425. 
htM, {ifotain matabolitm of tlie 
/ 'UsmAT), A.,ii, 1115. 

^af {tarticlea, electric charge on fl'iiAf. 
auli), A,ii,368. 
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ftU. xalna of riea, at a (AMU aad 
Hacao!!), A., ii. «*5. 
inOnence of iataka o^ n n ita W 
meUboliaiB and eaaii[f pr^natiw 
lOioo*), A., ii, 741. 

Paadt. itnoenMor aHantoinin ( AcKlOTIil, 
A. ii. 308. 

detection of beaaoie acid in (PoutKtKBi 
Knitaii, A., ii, 1143. 
detection of Ixtric acid in (T. FlUJni'' 
ajjiiil. A., ii, 857. 

dnosci, detection of turcb in (CAtUH), 
A., il, 340. 

caiimation of fat in (Sit'iiAXlt), A, 
ii, 1040. 

eatimatian of fonnic acid In (KiA'CKI), 
A., ii. 232. 

Famaldabydt, |>iT|Mr«tion nf. by Uia 
•xiulm't litoccaa (Lx tiuiKl' ami 
ruHCUKXi. A., i. 179. 

(cnnaUiin of glycogen (Viim, in tha 
liter IS, noMk.Hxx and Oexaa), A., 
il, '.m : ilitniKi, A., ii. 410. 
cffccl of ullm imiri light on (I’ai- 
CK.IM', A., i. 420. 

inllurnce of the Ta|Kinr of, on tha 
orgauiara (hviNorr , A., ii, 4I». 
action of, iji, iH'taaaiiini eyanida 
(I'BANrtv). A., I, 323. 
action of, on Wiiic'. lepIonciSclinvr- 
xnl, A., i, 249. 

action of, on jeirolenm dlilillatna 
iNaeii aori, and MAi,j»ii(ixrl, A., 
1, 240. 

action of, oil idintA (ItoKunsYh A,, 
il, 1021. 

rearlioin of. eilli unaatiiratril fatly 
aciila (hoKia), A., I, 795. 
gmeoui. action of, on green jdanU 
iliHAra), A., ii, 818. 
lalimalnmofdli'iMiMAN.s). A., 11, 161. 
eatimalion of, liy ihe aininoida jirocaaa 
(llETiiiits, Ilmrxi., .Sijijiirn, 
Si iiwciuiT, and WiaeKiiaiis), A., 
ii, 776, 

Formic told. formfttU>n of, in kft(Aliol< 
iam of fatty acida (Daeih and 
WastMAN). A , ii. 623. 
aiihydriiiia, |ire(«ratioii and »ro{iartiaa 
of iflAlisKit, .SiXTHjc, and rARKXn), 
A,, i, 831. 

velwity of re.icUon of hromine an 
(loaxni), A., ii, 384. 
catalytic deconijKiailiiin of (SABATltR 
and AIaimix), A., i, 615. 
caterification nf (8 a»ati*» and 
MAII.HX1, A., i, 416. 

(umjaiunda of, with luianturated adda 
(Karbwxkbe vorm. Hxiaru, tij. 
m e, 4 BkIi.mso). a.. L 107. 
interaction of. and cellnloaa (CSOH 
aid lixra*), T., 1460; P., Il», 
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T«b 1 « tM, femcntsttaii I17 BaeUhu 
kitiam (FsAXzn ami Gatrs), A., 

ii, M. 

alominion, chromiam, and iron aalta 
of (Mbtb), a., i, 257. 
djaprarinm ailt of (JaxTSCB and 
OaL), A., ii, 4S3. 

aodinm aalt, action of organic aeida 
on (OscaaNEB na Cobixce), A., i, 
764. 

■alt of, with o-aminophenol (Si'iDa), 
A., i, 284. 

Fmala aolA iTtno-, ethfl ntcr, oon- 
den«atioD of hjidrazoio acid with (Ou- 
vKiii-MAaDai.A), A., i, 337. 

Tonaic add, anhydroiu, reaction of, 
with nitratea (Qt'aliTABOLi), A., ii. 
1072. 

estimation of (Fhanzen and Kooer), 
A., ii, 446. 

estimation of, in foods (Fincke), A., 
u, 232. 

See also Orthoformic acid. 

PontTlaaatle add, o chloro-, cthvl eater, 
and its salts and derivatives (Wia).i- 
CESoa), A.,i, 108. 

fanBjldaoxjrbeuane, desmotropiani and 
derivatives of, and bromo- (WisLi- 
CE.Nuaand Rothino), A., i, 803. 

Fomijldimathglootandlonol (Farbex- 
rABRIKlN VORM. F. Bayer k Co.), 
A., i, 102. 

Fona^lglntseonio add, and bromo-eihyl 
esters, and their isomeridea and deriva- 
tive8(WiHUCESUs and v. Wranuell), 
A., i, 521. 

Formylguanidine, and its bromo- de- 
rivative (Traubr), a., i, 115. 

TonnylhomopipetoBjlainine (Decker), 
A., i, 906. 

Fox, analyses of the urine of the do", 
coyote and (Hawk), A., ii, 308. 

Fractionating apiaratus, an electrically 
heated vacuum (Baii.f.y), A., ii,256. 
column (Baum), A., ii, 467. 

Frangnla-emodin, constitution of (Oes- 
TERLK and SvpKENs-Toxopitrs), A., i, 
887. 


Fraxin in DicTx^iVfi Intact (Charaoa), 
A., ii, 1023. 

Fraailng-point cnrves of gaseous mia- 
turea (Baume), A., ii, 581. 
Friedd-Crafts’ reaction (R6k.seken), 
A., i, 531 ; (Boeseken and Kokinc), 
A., i, 582 j (Halla), A., i, 784. 
Frog’i heart See Heart 
Frat juices, estimation of salicylic acid 
in (Vierhout), A., ii, 775. 

Fmita, oxydase in (Bassett and Thomp- 
son), A., ii, 425. 

substances yielding hydrogen cyanide 
in the seeds of {Httbee), A-, ii, 1022. 


FMts, pnsencd, peopottion i, 
to iBTnlaae in (Favaxi * 
xixn). A., ii, 1036. ‘ 

ripening tannin in (Ltovi, , 
918. ^ 

and their jnicea, eetimatioii .,{ . ., 
addin (WAxn)i.uEii,, a .."'.'“f'' 
Fnacaa, steraoeheinicd con 5 ,...',,', ' 

(HrT)sox),.A., i, 355. ' ' 

Fntganis adds (Stobbe), a., : 
Fulgidea (Stobbe), A., i, 373. 
Fnhidais acid (Wielam>), a.. , - 
action of hydrogen sti', 1 '*, 
(Cambi), a., i, 429. " '* 

Fnataric add. ^nthesis of, 

eue di iodide IKeisfr ,, i ,• 
Master), A., i, ots, 
isomerism of, and maleic ■■’,,( ,,,, 
MANN), A., i, 261. 
oxidation of, by animal li«,i,., |. 

Txi.Li and Stersi, A., ii, !!■; 
menthjl eaters of {Hin.u. J t 
223; P,, 6, 

FumaroultrUa (KEisrR and Kr., , 
A., i, 949. 

Fund, pentosans in Wi. iiji,. , . 
ToLtENS) A,, ii, 63. 

Hxation of nitrogen by l.ii-yas i 
ii, 1019. 

lower, i^ntosans in (I)ox ai, 1 , 

A., ii, 644. 

phytase in (Dox and iIumifv ; 
li, 1022. 

mould, behaviour of, toivsr k v. e , 
acids (Hebzoo and , > 

ii, 915. 

behaviour of, towards orgaur i : . 
(Hehzou and Ripke ; lUi;;.. 
Ripke, and Sal.smv , r 
916. 

parasitic, erepsin in (Keeurii'I Sjacl 
A., ii, 916. 

wood, estimation of pfUi.iAn,, j : 
methylpentosans in (I.-Rii.r t 
Tollexs), a., ii, 645. 

Fungicide, colloidal co|i|«r a.< a Vl,. 

MOREL and Daxtosy), A., ii, Cl7 
Funnel, improved (Blackman’, .1.. . 
796. 

new (Blackmax), A., ii, inSI. 
support for (Blackm.nx), A., ii, ti” 
1081. 

Furan-2-C8rlH)iylio acid, .t an.n ; 

cyano-, and its derivaiiv-s I';m 
MANN), A., i, 457. 

Furfuraldehyde and water, detiaii;. *; ( 
refraction of the system ;Si ner,- . 
A., ii, 949. 

reduction of, by yeast (I.iNtNrE; irt 
VON Liebig), A., ii, 816. 

Furfiiraldchydc-a- and 8 naphtlyllfs' 
aioncs (Sasti), A., i, 1030. 
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nu i.. i. JOWt 

l|>itr»»si. A., k, IS*. 
jfjntt for«MWi ta*>« (Bixsui), A., 

u. 

&xJUy ft**" UbontOTT (ISiZ/|. 

k., ii. W- 

ft*, fiitimAtkm of Um r<»utttu- 
<au A., il. 929* 

fsroflMotii mU, beluiviour of, in th^ 
uSr A., ii, 910. 

farTltcrrUo ft«U. behtvjour of, in thi- 
WrU rutEhMASN^ A., ii, 910. 
rtf^UlirltArklaol (^^SMKMvorr ami 
Koh»i iturrOoBiiVSU), A., i, 

ruil bU. o(, in bramly 

ilEbKK:!, A., ii, 446. 


0 . } 

BtfStt fuMUll of (AMiK-oNEH), I 
.\..IU47. 

MdUtiu otrthi, new eletufnt fnirn the ; 

I'tB.MS), A., U, 115. ; 

kjiu Tn'ASt. A., ii. 498. j 

' OtUetofbofflorio m 14. raleium wait ) 
Nci r.£t (0 ati4 KnETiHttMEK , A., i, > 
• 3 ?. : 

lUtctOM. action of Itarium hydroxi^le i 
4j I'r-His), A., i. i'iX * i 

OaUetOM on WnioN of ivy v. Liim- • 
^ »\N ’, A., ii, 1 1*J. I 

hlutOM c'-etrboxjtailide am! iiH l*:ir 
nm drrivative (luviNE ami Mvmi), i 
T.. U3. I’., 9. ■ 

aitstfii fino«'(iro|)\<'niUthv>ir j 

of tin* folluge haf of iP.^liKIvh ' 

A., li. irj7. i 

Itli^idUf ami ita salts Tmxii:i: an>t : 

K'. ’•sEi. A., i. 183. i 

^UamidatrineUflttlier, nitro- j 

jv.i T.. ir.y.v 

iUlelB. .'*/r.»vhloru-. aixl its i|i-nvativ4's 
ORMHjRrr and A., i, j 


ftUeiBetrbUoUarbo^lic teid. Mm- j 

chl'.r i , and its derivati^'C'X^OnMxihKr ! 
and llKi.HRtiKJit’i, A., i, 731^. | 

Itllie told, e«d<>aring-rnalt»-'n from 
Khkmas?*), a., i, 459. ! 

tnrifetbjrl elher, action of nitne arid * 
Oft {Harmxq), T., 1592; V.. i 

-MS. 

,'^.4.1Uphuie ..id. pyrojf.netic de- | 
of (KvNZ-Kiui'BB tnd ; 

a., i, 180. 

AUlai^ B«tttre of. in itarcli.gyrop j 

tG*TTEMiOM), A., i, 887. 


mU, ohfBiiml owurtiltiUott 

of, Uid iU potalUBHI (lit iP*!(IKIIK 

»B,1 Stubs,;, T.. 1S1» ; P.. SIS. 
MlBylfemit tki (Fiuxi'uuh) Nuk' 
«XBTns|, A., i. «44 

ObU at mm. u.outivuiT’ td tloBayolwlie 
fc-iil HI lic.rEiii, A., ii, 67. 

OatUa. SiH* ,.4/fftftM mtirrnm, 

Otrmet SuiTio, A., it, 501. 

fr.>o» Sardinia Serraj. A., ii, ISl 
Ou, huutfv of the name vV. Lift*' 
il iNNl. A . ii. 199. 
dytiamicsof a. in motion (JtMTXKRh 
A. , il. 579. 

tlift^ry of isiiutioii ami heat of lUeaeltt* 
tion of* tVi><ts\ A., ii, 10<W. 
rate of di**i*luti«*n of a. in a liquid 
■;t\hi wv), A., ii. 5S9. 
rtjiitithriitni in * iliaiociatiitf (StAf- 
r^>«h ami t. WASTEVUEitoh A., li, 
rot). 

ele«trolylu\ fhirnii^l Os'tioh of til* 
riertrn- iliiwliaijjr in (KiHKliY), A., 
ii, 4fl2, 

Oaiea fn>m the aotfiimi nf l.Artlpre|]o 
iTorimA ami S’oR/.t}, A., ii, 

1 lod. 

analjM.* of. from mine* iMoi’REt’ atd 

I. Ei'ai’K . A., ii, 1087. 

firi’losrd in tf'klUr* lilEf It), A., ii, 

2 ;' 2 . 

fruiit the ualli of Iioatrd Intw^a ofKtaKi, 
Ixaroelaiti and silir* (it'iniAHii), A., 
ii. :m. 

sjet-tm t*f A., ii, 1042. 

rnmj.Hind, wj-aiainm of R|>ectrt in 
Str.vh'., A., ii. 1041. 
amafl<-».inj . itlii.de A|im-Ira of (Rtrai>), 
A . H. Mao. 

rofia. ti.in nml itiH|MTh}iiii of light in 
t<;m M iikK , A,, li, .HI9. 
ammiatoui «hs;x*i*ion of light in 
<.1( i ti s am! van* r>Rk I'i.aatb), A., 

II. 419 

rftirirr^ of fh’f tii'-ity in (ilE* KRR), A., 
u. 957. 

ioiii-atioti of ^Tows'xknoj, A., ii. 355 { 
iFn^Vf K atnl WEMmiAl.l, k.^ ii, 
9.'i7, 


< of temperatura on the (Cw), 
A , ii. 3.55. 

ill jin'wm'e of non-raflicMictire iob' 
>tnm'eii (OR Hroome and Rrie* 
Atm;, A., ii, 837. 

hv r.xiul ray* (Heeijoer), A., U, 
958 . 

liv rh'-miral chAiiffp (Baker), A., il, 
‘244. 


hy light (Caxnroieter), a., il, 

hy ultra rioWt light (Sacbi), A,, 
il, 246. 
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teiw, boiMtum tar ^.niji (Uodlis), 
A., ii, 171. 

Ou •■{•rtielM from palMiam 
(Tatuo), a., ii, 351. 
nlatioa ot ttSijeaej to (Hilujuh 
tod Flxtchir), a., ii, 57A 
ehtign on ioai in (Towntcco), A., ii, 
«M. 

mobility of iont in (SuNOAxnii), A., 
u, 788, 837. 

bchtTionr of niixtoret of, in th« 
tloetric fitmo (MrrBXAKii tnd 
SoBAlDBACrJ, A., ii, 790. 
tnntforoiatioo of energy in photo- 
chemicat letctiont in (Wakbvug), 
A., ii, 834. 

loAgnetic perinetbility of (Eoor), A., 
C 163. 

thenual conductirity of (KM’D!iE!l), 
A., ii, 368. 

•pecific hMtof (Thibavt), A., ii. 695 ; 

(Dkucker), a., ii, 792. 
fuaibilily currea of miitnree of 
(Baome and Qekmann), A., i, 830. 
determination of the denaity of 
(Jaqcerou andTouHPAiAS), A., ii, 
189. 

kinetic tlieory of, and thermo- 
dynamica (BEBTiioun), A., ii, 678. 
molecular presaures of, in tubea 

(Kkudben), a., ii, 188. 

internal preaaure of (Leduc), A., ii, 
792. 

condensation of two (Brixeb), A., ii, 
705. 

viacoeity of (Bingham), A., ii, 372. 
determination of the solubility of 
(Mole-s), a., ii, 473. 
aolubility of, in miaed liquida 
(DrucKER and J[olf..s), A., ii, 23. 
solubility of, in blood and serum 
(Findlav and Creigbton), A., ii, 
211 . 

of the argon group, pliyeical constants 
of (Chthbertson), a., ii, 108. 
viscosity of (Reinoanum), A., ii, 
868 . 

relation between atomic weight and 
viscosity for (Rankine), A., ii, 
87. 

dielectric cohesion of (BotJTV), A., 
ii, 468. 

combustible, quantitative analyais of 
(dr VoldereJ, A.,!i, 329. 
heavy, ionisation of, by Rbntgen rays 
(Beattv), A., ii, 245. 
inert, purification of (Gehihoff), A., 
ii, 487. 

liquefied, binary mi.'iturea .of (Bao- 
rtek), T., 1218 ; P., 141. 
heat of vaporisation of (Estbeicheb 
and Schnekr), A., ii, 16. 


, lamaioa, eiBiiob.o 
(dttBOMBABlr), A., ii, i-. * 

mm, in thermal eptini, To . 

A.,ii,808. ^ 

mel^ oottdoctimi of t.^. . 

(SoDDT and Bieiy), ,a i,, tr 
ftm VnySh ratio of arpoo ' 
ginfn (Waiter), a., ' '' 

meebRniasa of eacbaii^, ' 

longs (DU Bois-Kevs. ,0 : 
60S. » ' 


OR».Rtanptfoa Rpparstai : . ... 

ment to the tope of 
(GOcKEt.), A., ii, 328. ’ 

frRS-shtorptiOB lIsAs, deric f . 
np e seriee of (RzcELtbrs 
288. ' 


Ou tnalyiii (Wii.imvi i 
662. ■' 
principles of (de Vi,ii,r.hr i 
329. - 

apparatus for (Mohr), a . ii, n, 

bnrettafornsein ; 0 AW.sij,i,i , 
ii, 651. * 

calculation of resnils of olfLin i 
ii, 433. 

Qaabnmar, self-reguliting IUm 
A., ii, 714. ■ • 

Baa-renarating apparatus .\!„hk’ i 
200; (Pkei’sb). a., ii, 'i;;, 

Oas laws, 8pplical>ilily of ;l,., t,, , 3 -; 

aiona (li.vis), A., ii, S61, 

Oaa regulator for tliermiAtst, .4i . 
A., II, 199. 

Oaa waah-bottle, new .Knii i.; =, 
A., ii, 268. 

Oaseoua eomhoitios (Briimi 
T ioN Rei'Okts), a., ii, Tv'i, 
Casooui ezploaioni (IIiuimi .t-.;, 
TION REroiiTS), A., ii, 

Oaaeooi miatarea, fneziog |- ir.t -.n, 
of (Baume), a., ii, 581 
Oaatrio juice, elfect of 

drinking on the sei retion ..f " 
and Hawk), A., ii, 214, 
peptolytic enzymes in llic iKi :''.s 
and PutVERMACIiEii', A., :n .'ii 
origin of the hydrocliloru- a.:! ;; li 
(Fitzgerald), A., ii, 50. 
measurement of the aoiJitv ft li 
(JIicHAELLs and Davihwiin I 
ii, 606. 

secretion of, when the eo|, :i a 
chlorine is Icasentd iRo-zaar'. 
A.', ii, 998. 

calfs, rennin and jjepsin in 
OCZT), A., i, 827. 
Oaitro-intestinal juice, action A » 
nucleic acids (Levene sn.i xui 
OEECEANU), A., ii, 744 I b"'’* 
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PEIlIllfAbir, iiOLUIEEa, I'KCM, Mill 
Acfw(UKorr). A., 1, 788. 

■l4f«u, OMRiMto-chuiiicd ranarchM 
no Uw (lomk (tnicturo of the 
Sl’iKKt), A, ii, 387. 
frectiTity of tile, in oritiiiie cotnpoundi 
iSljiTEn), T.. 94 ; (SEiirtK (iiU 
PoBTW), T., 1049 : P., 119, 
elwAion of, by dry dikeil lime 
(WitKj), P., 308. 

rooWantion of, wilb Bnely divided 
•iItw (Rmtiii), AfSI, 481. 

Mtinetion of (Sancbu), A., il, 484. 
Betimatioo of, in beoxene derivetivee 
(Maetoit), a., ii, 80. 

»»tiin(tion of, ia lipokb (Caii-es nano) 

; A, ii, 927. 

WiaiMloB of, in orpnic comnoundi 
: (^AhEltaadMAcRAE), A., li, I.!!; 
j (KUBl!. A, ii, m i (Wabisi.), 

' f , ii. 927. 

•timdion tad Mpuation of the 
Dctuit ud T. WwatE), A., ii, 

•P« uUt, ecmpnndt of. with 
™*tae UiHntiTef costaioLnir oxTicen 
iBAtt ud liclNTOiH), A., i, 289. 

*1" ••■pwadi, reactivity of, 
(STAODWeit, CtAB, 

•iCuto), A,i, 824. 

Jl* nltt, Mtiinition of (BoeEx- 
•*«*). A., a, «8. ' 

C. ib 


« *h* •<«»• rf 
tbt(atiKia),A,ii, IM. 

e<*«oi»at of tiw 
. “* (Boeiia), A, IL IM, 

of cAoieMml la M aattoB 

" « «Ae (KAAAeiwrJ, 

Uy Sl/e 

Bction of btrima ttlu aa thefRora- 
BEuu tad WnrnuuiM : Vfaa. 
•(•Bixt.v). A.l. 1117, 
tetioB of etkinm talla on the (Sora. 
WtoEt ud WlXTEtuno), A. U. 

toUoii of morphine on 0» /t 4 » 
j Bomo.-sd), a, iL 755. 
i roii>|>wtire aetioa of tlrophintin ud 

, diptoiiii on the (Roaouro), A, iL 

■ of t«mUbt iuni on 

I . A., ii, «$i 

imUtftl frog A, action of aooiiiliiio ofl 
IhMiUkTfHo), A., U, I0l«. 
n»*n a and dog’t, cttiopotition of IIm 
; {leRHRkEii and aStour), A., ii, WA, , 

. AMt. See under TliermocitemijiUye 
‘ ilfhnnikuM afiNUNj (aonflowef), «(ia 
of (HviCMMAHN). A., il 
324. 

RtUui, ptoduction of. by ionium (Holt 
woop). A,, ii, S,’)9. 

prodnciion of, l.y nulinm (Boli wooi 
Mid BiTHEnvnkD), A.,'ii, 948. 
oompotiiioo of minenlt aontainiai 
, (Uxr.B), A., ii, 499. 

I pr^noe of, in nutunite (Piitti), A., 
ii, 305. 

I tl»orptioii of, by aaltt ud aintnB 

(Pirrri), A., li. 88. 

Ii.|Uid (OXNEe), A., ii, 487, 674, 887. 
tiimiuriitj niih (O.NXu), A,, ii, 
o55. 

EtmibUIrnbia (Fin intn), A,, i, 808. 

Mill ita oxidation prmlnela (Flecuaa 
•nj Meteb), a., i, 1006, 

Htmlpin 1 Mid .t nailia teldt, 8-nitio., 
iiirtfayl e.tere (VVEuacHEinxn ud 
• htEMES-i;), A., i, 641. 

Etnilpinio uld, derlrttive of (Waa* 
KCHEIDEB ud SlEMEXC), A, I, 541. 
®f»hut, eitrect of(DAKt'*WOBTT), A, 

Etn’i if(t. .Seo Egp 
HtnUdwaltrUt (otiyl eymide) (v. 
HBAfK udSoBiTKi), A, 1, 698, 

EtpiMUni-a- ud AuphihyhHidaatta! 
Ht^t^drt^ bradne tBlphiU (Math^ 



ill 402 


non Of mnnon. 


IMBl, Bcnu, ud Hmasuiww). 
A,.J,I<>». ^ ^ 

BnM mUI. Miditim 

(Pmcbivaukt), a., 1. 

557 

HAfty ttWWH . t-brom*-, rcUlor#-, Aod 
t-iodp- (V. Baavx, Dkitkh, lad 
Kacbu)i A.» it 

HtMUiiU, eiTtUk m, from Anbara, 
Maine (Fou>), A., U, HM- 
HetatMTtU* eompoondi, kisenoa of tbe 
tianaionnation of chloro-alkjlamiiiee 
into (Fmoiiduch and Kebbtovsi*- 
Off), A., ii, 2M. . 

Eatare-polT-adla (BoeEvaEiH and 
WllKHMtt), A.,i,lO*i (EOSKSHllM 
andPi!«eMB),A.,i,265; (EoaMBBin 
and Kobk), a., U, 11* i (EoeEKHElM), 
A., U, «li 

Au-EtEadeeadlea* (Reforhatikt, 
GEleCHKEWimH • Teochiiiow«et, 
and Sekebioff), A., i, 597. 
A'^.<^oEaxadlana and ita Iribromida 
(Zelibsit and Oobaky), A., it 

Eaza^dioBoatABllUa. SaacycfoSaxaoe, 
aoatTl darivati»e. 

EaxakTdroaaatophanona. Bee cyao* 
Hexyl methyl ketone. 
BeEahydlobawylEeatoEa and lU copper 
and aodinm derivalirea (Qodcbot), 
A., i, m. . 

l.EaEEbydrobeuoyl'S'pentaBone and ita 
deriTBtivea (Wallacb and ObT)i A., 
i, 474. 

l•Eexahydrobanloyl•n■FaleTlo aoid and 

ita deriralivee {Walcach and OaT), 
A.,i. 478. 

Etxaliydrobaniylaimne, prepantiou of 
(Sabatier and Mailhe), A., i, 627. 
Eaxahydrobenaylanlline, o-hydroxy-, 
(Bokbcbe and Scbhidt), A., i, 
69. 

* Eexahydrohippurle aoid and its deriva- 
tivea (GoDCHOT)t A., it 8*9. E 

StM^fiA'A'-Eexanetkoxytriphanyl- 
methane (SzilKt), A.t it *84. 
8':4':*':*":4";6"-Hexamethoiytriphan- 
methEae,3- and 4-nitro-, 2- and 4-bydr- 
oxy-t and S;4-(fihydroxy- (8 i*kj), A.t 
i, *34. , . , 

HexamethylamylsEediammoniam iodide 

(V. BtAtraX A., i, 612. 

HexaiBithylbntylene-a3-aUmmoniam 

hydroxide and iodide (Faeben- 
fabriken vorm. F. Bayer A Co.), 
A., i, 609. 

2:3;3;6;e:S-^XEmethyl-S:6-dihydre- 
pyxEiiae aAd its salts (Gabriel), A., 
1,218. . 


ft, «{& ne^IBn ae^ 
fti. Oaimau), a., i. Hi 

MSs (Baebibbi and Usnn, 1 
i,an. 

pmnliAataa, netaUie (Baesi.jj 

CAiaoiAMkX, ii, 889. ** 

eatimatiOB *b in urine (Set,.,.,. 
A.,ii.84*. 

EaxamethyieEttetramiaadinaUiei 

(Hoffmabs-LaBoche , 
127. ■' ' ‘- 

Eexaaath^etkTleaediaanaEita 

and platinichloride (Sxiui, 
Phiuffi), a., ii, 687. ^ 

Eexamethyl^UeretlEelnal, 
of,a«ith mamieaiuiB nieihv' 
(lixEEio and Fetbal), a , j; ' 
Eaxamethjlrinaiaaiae and iu mI-j 
dinitroao- ((lABaiaL!, A., i, jn 
Eaxane, catalytic detoiji|>»it:,( « 
(Ipatieff and l)o*utuwit,^ 
A., i, 937. 

preparation of halogen d-rim:,, / 
ole-tribromo. (v. Biiiu 
SoBXCKl), A., i, 413. 

Hexane, f-fl-iodo- (Picxahi) lui Kt,. 
YOB), T., 65. 

cyefoEexane, catalytit d«orn(«..;-.« 
and isomerisation of {tpATicrr u: 
DowoEllwiTecH), A., i, m: 
broinination of (BoOkoi x mi T, 
bouby), a., i, 622. 

acetyl deiirative (Awoliplr-o-xati 
ide) (Gouchot), A., i, i.ll 
cyc/oHaxaaa-l-earboxjlicacid.I isa, 
ethyl ester (Zelibskt, ANstsiir, 
and Kolixiiff), A., i, 773. 
cpcfoEexana-l:l-^eetlo acii isi :u 
imide, anhydride, and olli t 
tiyee (Tbole and Thurpe!, T , (It 
cyc2oEaxaaa-l:14iaeetie acid, m« 
cyano-, deriratives of ((jrii.ixx:, 
A., i, 792. 

cpcfoEexane-lil-dimtlonic acid. :sik 
di-imino-di.iinide, and i 

and their deriTaliTee (18)11 ni 
Tborpi), T., 444, 447. 
aA-Hexaneenoeinliniile, aAdtraa 
(GtJAREscai), A., i, 793. 
cycfoHexanol, action of, with t™* 

and aluminium brom ide { Bo[‘i:C''.T oi 

Taboury), a., i, 779. 
cycfoEoxanona, action of breoniK “ 
alaminiam bromide on (BorW 
and Tarodry), A., i, 77!'. 
action of hydratine tydi^ < 
(KiJBER and Beloff), 
axine and nittophenylhjdiii**' 
(CiusA), A., i, 931. 
cycfoHoiaaOBei, halogentda of »• 
and Steinhorbi), A., i, ii'-'- 
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jmiiii > MiWjtyWi i»y nim. 
■^Kslw (wlRinhaa «r(SvMMir). 

F..*S». ^ 

* (Wauxo), A., i. 

(KirrimX F., 
HI; (Sanm, Suaimi, uid 
RwxyXA.,!, *#*.■ 

i' fiiwi. •■wiB' (*'• Buck md 
[ttCVMX >. *>*• 

], fiWifin — I* ) * ' r“ 

A>-qi«Ub»H, (nano-, uut it* di- 
braodd* (ZlUXXXT uti (ioMET). 
A„ i, *47. 

! (Seita ud Ritter), A., j, 

■;1Z 

cUoride (Daukm 
' ««l Bon). A., I. ns. 
yinBWEllifcmwl and ibi deriralirei 
iWALLAm, WaCKKE, 10(1 Pait-t), 
A., i. 471 

yiVglEEartR UiH X E End it> diriratirra 
(Wauaih, Wacker, Enl Paclv), 
A., i. 471 

).v.'..HutukEnlEaiM (Wallacii, 
Wai eie, End I'ACtT), A., i, 471 
4* HEZEMiEEldikTd* End itE hjdruoiie 
Pf.AXiEX), A., li, SiS. 
k*'KuH«fltriMtt7buBaiOEiaB iodide 
H. BilcK End DEiTMTHi, A., i, 
MS. 

IiieIe teU, oEidEtion of, ititit per. 
nuuiguste {Pbetiievauiky). A., i, 
»I7. 

S ineUijrUKtrlcErbinyl c-ster of (Hii.- 
BITCH), T., 222, 

BtiaU eeU, d<Hi.branio-, ethyl eater 
wd d/., rf-, End /-E-hydroiy-, And 
Iheir duirEtirei (SmEiiaEii and 
W'nEEiEE), A., i, *85. 

XMephMyhsrle Ecid (v. I.EiiciiErr), 
A., i, *37. 

'ormed by yeEit, eoin|w«ition of 
(Yiilso), a., i, 422. 

EMM, colour reactiona with (Alberba 
TAX Bkexitein and Hlankama). 

ii. 554. ' 

fa&xaylfjFr/ohama and it< iii.ini. 
nrUione iDakiexs and Koar). A.. 

, »s*. 

ia-5>RnjlEmiao c-phanyl Aa baxan- 

baMiAstii!*), A., i, 2611. 

^1e^ a phaayl A« pantaney-ona 
AxbeA), a., i, 269. 

Eyt b a uw ay f-bMino., ^.chlom-, and 
aiodo- (V. Biuc.s, lAEcmcii, and 
IBBREE), A„ i, H2. 

■Ejlaia, prapamtion of (vak Here. 
WT.X), A., i, 7*1. 

f*®«^'^lMaalda and ita utm- 
frtyl darifatira (Fucher and 
A., i. 802 . 


ERd itanbaniA 
w^a (Wauaoh and OirXA., i, 
473. 

<y<<4a*XTl »cy(d^*staaM nad tta da- 
JwUTCT (Waujicb and A,, 1, 

*-q^Haxyl-A'.rjA)lebaEaM and iia 
^tioaochlori Ja (ft'ELLACM and ^), 
A., i, 471 

'b^Haaylkjdraaiaa (Kiikkr *od 

BarnirE), A., i, 67*. 

ryrfoHaaymaaaEiiBa (Kuker and 

BEi,oEf}. A., i, 671 

cjK'/eHEiyUdiBa'atbylaaa (ftmEDva), 
A., i. 859. 

'■r/oHaayUdaaEhydraitaa kyiraU and 

itjdenvaii.eatKiJiiaR and ItauiraX 
A., i, 678. 

STte./oHaxyI-l.aatkyleye7ekaaEa.8.al 

and iu idjenylurttbane tMAIBnaaud 
Ml RAT). A., i, 127. 

SrrfoHaiyM.Bathyiejie/nhaxaaa and 

it* i»itro«A»(.'h)oriiJe (Maiuii ud 
Mj'RAT), a., i, 127. 

oxi4«tiAn of, 

•ml^Dsime (Gnm iior), A., 1, )S4, 

(Mi'iut). a., j, B»0. 

R'bayl/wprapylaarUaal, roUtion of 

(I ICKAKD m«l Kxkvos), r., 324, 
'■Ff^'>H«7lthyiao»tBihtBa (Mciui), A., 

7 <-»rfeHaEy|thymomiathoI (McaET), 

BlnadaUta ((.ararx and ScuablJU). 
A., ii, 1102. 

Hippopotamna, bile of the (flAMHaa. 
«TEX|, A., ii, 1010. 

Bippnrio aald, iirodiiction of, in the 
animj body (JtixoRR), A., ii, 1118. 
•yntheaiA of, m the liver (KHianaAKS 
RndTACHAf), A,, ii, 906. 

BliUdlna in pi({'« thyreoglobulin (KoOHji’ 
A., i, 407. ^ 

AynllieKia of (PvMAX), T., 1888 s 
I’., 206. ' 

dipierate (Kivixa and Ptmak), T., 

r-Biitldina, lyntlieaia and reaolntioB of, 
into iu optically actire forma, inl 

Jo'oef"" (*’'■***). T., W»6; P,, 
20o> 

mIu of fEwise and PmOlfe, 842, 
Botnana'a raaetioa (MAUOlfn}, A., X 
35/. 

Bolmiom (lioRKRaaii), A., ii, 288 
HoawuUpyriaa. Saa 1-P^.8,vi 
niethjT.2.alhyl.pyiaaiIoDa. 

E«ae.o bauataiaaaa. Saa 8i4.I^lti, 





nm ^jnnnBm 


'fc.'is».w«r' 

mbuM* 

Tf^— 8 m DbMtl#»M|' 

HiMMtoHji. pb/BolcglMl Mtta^ar 

Mnaonfaim, hTdraxy-, eUMiu 

BlMMtllMWllMifflMI (HaSTMCBX A.. 

i,71A 

Tiw<H»lt)il« mU tad itt dannttTM 
(MAtmt). A., i, 55. 

XMHfkthtU* tafcjdridt, tetira of, 
aiUDariaB orgmie oompoandi oa 
(Btraa tad Wou), A., i, S7l. 
HoauMUtylia Mid, hydroxy-. S** 
Tolnic tdd, dthydroxjr-. 

HtauMratat, C^a, from homo- 
etoutCDoac (Rioatao), A., i, 733. 
BamoTwatroyllMiBoplfaroBTltaiat 
(PiortT and Gams), A., i, 807. 
B 0 Biy,ciitnustiT of forma tion of(K0tTEN. 
uAoaia), A., it, 127. 
biologieal iBTattigation of (Hobkav), 
A., ii, 326. . 

attimation of manganew in (Gorr- 
rsiBO), A., ii, 824. 
identification and eetimation of pro- 
tein) in (Moreau), A., ii, 347. 

Hopa, oil of, constitnenta oif (StMatER 
and Mayee), A., i, TSS. 
bumnlene from (DbubsKS), A., i, 
540. 

Hotdeaiae, formation of, daring the 
germination of barley (Toequate), 
A., ii, 628. 

methochloride (Farbenyadriken 
voEH. F. Bayer A Co.), A., i, 
629. 

Hormoaea, function of, in remlating 
metaboliara (Aemsteono and Aem- 
BTBOEO), A., ii, 642. 

HowUta from California (Gakle), A., u, 
901. 

■ yTTniiila aeld, oxidation of (Dojaresko), 
STa., i, 367. 

TTnmta, reaction of, with potawinm 
hypobromiU (Konscheoo), A., i, 18. 
Hnmnlene, from oil of hop flowers 
(Diusses), a., i, 549. 
Hydantolii,2.thio- (Wheeiee, Kicolbt, 
and JOHKSOH), A., i, 1031. 

Eydtataiif (Wheeler and Hoffhah), 
(Wheeler and Beaht- 
LEtJBBl., i, 600 ; (JOHSSON and 
BkADTUCBT), A., i, 813 ; (Beaut- 
LIOHT), A., i, ; (Wheeleb, 
Hoffmah, and Johkson), A., i, 928 j 
1 [Wheeli^ SiooLET, and Johhboh), 
A., i, 1081. 

7ata from (Lbhdrioe, 
' Kooh. and Sohwaee), A., ii, 1126. 


of ‘Tai 


^5S55«)b A., 1 , n. “■ 

MtbtaHulm, wttoB of 

ii aa iuiH aatE P W iRd i on liw^ 
2 L, 1, 906. 

aaKa, pr^tiMioa of (Dr, sr, , 
906 . 

Kydittti, i01ao|.*ateriii tWisTiB. 

of(FiYTia), A.,ii,I0M. ^ 
detennhiatiein of the rar«g, 
of (PAxmeTox), F.. l};*^ 
and ScHOLEa), A., it, 
Hydiatiaa Talnea, detemiof.,,, 
(WOELBT), T., 349 ; (Ulo,,, 
371. ^ 

HydiatUta, deeompoeitioii ot Vi u 
(Cbattaway, Cumeisv., ul »!: 
dos),T., I960: P., 193. ^ 

Hydrtiddlaaa. snbttltutrd, a ;.., , 
nitrons acid on (Poxzio aol 
It), A., i, 925. ^ 

HydTMlBt, anhydrous, pr-janu t , 
(Hale and SHEnsKut;, i i 
718. * 

oxidation of (Hale and ^ 

i, 845 ; (Hale ami liri.riu: i 
u,929. 

action of, on aldehyde, sri 
(Staudisoee and Kci rtii! i . 
761. , ■' 

inflnence of, on the blood nru « 
tent (Undeehill), A., ii, JH 
coinponnda of, uitii meuiiic ^ 
(Feaszkn and Li txiioi, A. • 
286. 

action of snlphur and it, rampont 
on (EPHEAm and PlOTiu w.v! i 

ii, 275. 

Salta, bebaTiour of, with !i |uj ■ 
nionia (Bbowme and U'el-s , i 
ii, 1084; (Browne anJ Hon, 
han), a., ii, 1086. 

hydrate, action of, on ethy! 
succinate (CuETif# and ('n-xEl 
A., i, 401. 

action of, on ethyl chlonaata 
(CuETiua and Hr.ssny.r, 4.,t 

400. 

action of, on o-diketone Crtt^ 
and Kastner). A., i, S’.:t 
action of, on cyr/ohexannae Ki.'lE 
and Beloff), A,, i, 678 
action of mercuric oxide oc Hitt 
and Ndsez), A., i, 515. 
action of metallic sodiuia ra Sttf 
DOLA), A., ii, 279. 
action oa sodainideiSretU,L 

ii, 201. 

predpitalion of iron with 'Scibl 
A., ii, 937. . 

solphate, action of, on mtntw » 
and A., ii, 822. 
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,r-iii-«4- (Vnuink iM Wi„ 

M i A., i. ^ , 

I (WiiiJun>»d8taR),iL.i,srgi 

krfran-t *f dvhMtmof 

jrsMHtt.). A.. 1. 

i 4H. 

MuiTr — *— r*^ Mil, KMtkjl Mte 
Saj ill dtimtini (Dutu ud 
!f uncu). A; i. M7. 

rtmlMllMitMlIlt Mid, BMttiyl 

^ (Diku ud Funciit), A., i. 

Ml. 

dfMMiMtaUal* mU. huiam uid 
i^dniiM •UK of^KrauiK ud 
AonomiKi), A., U, I/A 
dnriMMtokMiBil* (Erauix ud 
iuaanj, L, U, 179. 
diiiliiiitllitili mU (KrURAiKtod 
j^gdOri., ii. 17A 
taliMiitwtkTdntll* hjdroeliltr- 
it (Ct'Mtai ud HrauNO), A., i, 
W. 

dfutudUutia uU (Ci'itTm ud 
Irttuxa], A., i, 401. 

[f-tcliioflpi»lylkf,lr- 
otuudmt) (Cl'tTica ud Kast.s kk i, 

Uf. IH. 

l imlMMM. actioo of, iritli mixrd 
Idtfajdii (Bukiw ud Bi'UizirrEit ), 
u. i, 9!0. 

bintimil, 2:4:6:4'.(<<mDitn>.. 
potiaiiuB adt «f (Cicm), A., I, 
Ml. ^ 

;4' Ditraoitraw- (fflittx ud Bkxrii. 
M), T., i»«8 : p.Tao. 
Imv-Mapmudi (lUmow ud Bi n- 
lUTU), A., i, 810 ; (Ramow ud 
ucu). A., i. 821 ( (Rudow ud 
kan), A, i, Ml 
ktul* mU. Bw Axoiniidc. 
kinau, uamerum of (Cii'ka ud 
VzccKiorrt), A., i, 810. 

IconpMitiu of, by hut (Cbatta- 
»AT, COHNIXO, tod WlUDUX), T.. 
PM:P.. 198. 

|«ttiint«d, pyruoUno tnnironnttion 
^^(BAttn ud Dirngut), A., i, 

lUi■^ Uqaid, dioloctric comtuti of 
kuuiudScaLiatn/iA., ii, 468. 
h l wlot , hydrazy-, ud iu ttlu 
« ud B*An), T., 2079 ; P., 269. 
MmUa (Bcwhiaii.»i), T., 797: 
97. 

■tlloB of, tod iti utlogntt (Rokx- 
u»»),T., ISOOjP., 1*8. 
J|^to«4:ydo«y.(Po«„d 


IpMalMib I<«kkN^ Mil l^kylMiqf., 
Mthyt udotbyl iatn(1PBUMBMMn 
Wl fttUUM). A., i, SU 

IjtriilaMliMMriMKyU* Mil. tttpl 
oMor (TNOut ud Tlotr I), T„ llO, 
•■Ijdiiodou, pnptn^ tal ili 
■miotrbuoM (TRutn), P., 118. 
I-Bydriadyl lOu (W ii oMi mw ud 
fiAUMtl, A., i, 834. 
HylriodMi iitu u t bonlit mU. Mkpl 
••tot (lutixioT* (auii)irASMK» 
Zl)l>IMACo.),A.. I. 6da 
XrlmroBttit •aaioult (AowmiL 
A., i, 298, 888; (Acwut ud 
Atoujui), A., i, <11; (Btmn A*M> 
ciATios Rxrotn), A., I, 718. 
hmtnioAtion of (HoDOoi'li ud 

TabocrtI, A., i, S83. 
hydni){oiuluin of (Siwouow), A., i, 
876. f 

HylnbouoU, «iii'.dioWaro. (Law),T., 
1116. 

Bydrobrwde told. Boa nndor Rrenln*. 
HydnknBoqtUUuotrboxyllo 

ethyl citat (Veuikiotx Chinim. 
rAOIIIKER ZiMMIX k Oo.), A., i, 
559. 

BydnotrbM, (1.1!^ from cyclo|iropyl. 
carbinol (Mli'iiicu), A, i, <4. 
O.II.arromiiolymeritttien ofbottdioM 
(lUtBlIa ud Nxuohmmkb), A., 
i, 800. 

L',l(,., from iuUna(KoNPAKOfr), A. 

_ i, 999, 

from polymeritatioo of iiopreM 
(I.EiiKDxrr), A., i, la. 

(',,11, „ from citnihydruono (KuKm), 
A., I, 1028. 

from •■pidcna (Zxlirmv), A, 1, 
997, 

from laopropylcyclopmUn d^n M 
from dioydnipinalol, odd Itl 
dtrivotivo* {Wallacb), A., 1, 
891. 

Ihna uomaric, from thojui 
(Kunkr), a., 1, 997. 
from ihnjeno (KuRtlOi A., i, 71. m 
from unthoiylano (BXMMUIB u| 
8cnnHKBigoER|, A, i, 1061. 

C|gH.ja from ArmuariaCtmnil^)ham{i 
(Baker tiid Smith), A., i, 479. 
from citronallaldohydanydru^ud 
iu dfrfTatiToo (Kuhrr), A, L 
1027. 

from dibydrothiijt lutMA. (WAl*. 
LACK ud CHAUlMOlta^ A, 

472. 

from the polyoiariottlon of I 


(■.Einirr), A, 1, It. ~ % 
from thi^jue (Kuhir), A, 1, : 

C„Hm. from dimothyMiaiMiti^ 
(Goriw),IA, 1, 8n, 







bsfaiditw^ >|m gi fenalfM «i|il 

B«a]rl ObiMB). A., i, *79. 

C||Hai ud «• ictmbfomMa (toai $t- 

lUbiom-dMUBetbylaoMM (v. 

^ Biuirir rad SuncKi), Jl, i, 701. 

ftom poljnuiiaation of di- 
iwfwnw (IiRBEDcrr), A., i, 20. 
CmK» from dimetfayldiprDtra* 
(Bicbabo). a., i, 734. 

CnHg, from mratlioBe ind nugnwam 
•tAyl iodid* (Ykniy), A., i, 4H 
C,)Hu front UoraijI i^idt ud icetie 
uSydrida (Vamb), A., t, 410. 
CuH^i from hAlogtn d«rintiTc( of 
l-methTl-4-iaaptopyl-3^All]rl^da. 
btxra-3-ol (SATTZcrr), A., i, 47S. 
C»H|^ from rednoHon of diphenvlc jdo- 
bntjlidenemethrao (KijbB), A., i, 
44. , 

CjiUfu froio obolmterjl chlorido rad 
mcUtjl Aieobol (Ditu and Biau. 
biro), A., i, 971. 

CVHa. from tho oil of Myrira gale, 
(PiCKLM), T., 1706 ; P.. 220. 

C«H,. or CjiHjo, from rmluction of 
unanthrone (Bally, Scholl, rad 
I,«STZ), A., i, 077. 

Hydrooarltw from Koiimraian petrol- 
eum (COBTAcKMCf), A., i, 101. 
ajntheeia of, at high tempentarea 
(Phino and Fahilih), T., 1796 j 
P..217. 

preparation of, by the catalytic de- 
compoaition of alkylidencbydrazinea 
(Kijbir), a., i, 679, 1027 : (Kijner 
ud Zavadovsky), a., i, 1028. 
formation of, from carlran monoxide 
(Vio.NO.v), A., i, 101. 
apectra of corobnetion of (Meunirr), 
A., ii; 079. 

rad their dei-ivatires, abaorption 
epectra, ftuoreacence and radio- 
luminescence of (Stobbe and 
Ebert], A., ii, 561, 562. 
absorption of, by organic liquids (5lc- 
Daniel), A., i, 829. 
aliphatic chlorinated, action of, on 
the organism (Lehmann, Behr, 
QtTADFLiEn, Frahz, Herrmann, 
Knoblauch, tiuNOERMANN, and 
worth), a., ii, 634. 

aromatic, intr^uction of phthaloyl 
groups into (Scholl and Neo- 
• vies), A. , i, 452 ; (Scholl and 
Seer), A., i, 453. 

compounds of 3:S-dinitro-4-hydraxy- 
benxoic acid <irith(UoKOENSTBBN), 
A., i, 970. 

polynuclear aromatic, introduction of 
the carhciylic group into (Lieeer- 
MAjiN and ZstTFEA), A., i, 202, 


Hy i m a rt w M. 

of. at ^ tompm^f, ,, 

^ Mtea (Switnr). A., i, .„■* 

■P action of bypoeblorou, , 
(tlMSOTA), A., i, 24'). ‘ 

diethylenic, polymeriaatioc , 
»?), A., i, », 774 ; 

A..i. 959. ■' 

liqnid, ionisation of (liSAK.i,.,,. 

A., ii, 887. ^ 

paraffin, cembnstion of mitt 
with air (Bhroeik and Wh',,?, ' 
T., 2018 : P., 262 
nnaatnrated, prepantion a „ • 
ona acid deriTstirea ot (Bt* 
ASILI.N- a SoDA.p.lBKIt i" 
988. * ■ ■ • • 

^droeeUnlCN (Jentoe.\<. .t , . 
^55; (Schwalbe), A., i, iij' ‘ 
EydrouphaUa fluid, < Icmi... ' , 

(PoL.tXYi), A., ii, 746. * 

Hydrochloroquiniuearteiylic ^ 
ethyl eeter (Vereinh.tk r,n77 

FABRIKEN Zimmer k Co.), A , i 'jj 

HydroeUoroMoqninliuearboiyUe 

ethyl ester (VKRiiNirii); i ,, ,, 

FABRiKES Zimmer k C'u t 

559. ' ' 

E^rdneotaraise bydriodMe ii,.| 

iodide(Hoi'EanuRoBi\f.riv), T ::<• 

Eydroeyanle acil Seeumbri 
Eydnflnorio acid. See under 
Eydngeli,reactioni in <IIat- H it i 
ii, 378. 

Eydroges, atom^ weight of : Ills; n, 

canal-ray spectrum of (ilrj i n 
and Reichenheim), A., c, itt 
(Lunxenheimer;, a,, ii, C)>1 
Doppler spectnim of isiul riii j 
(Wrk), A., ii, 568. 
eccoudary spectrum of id 

Norxi), a., ii, 830; I’mSm .'i, 
A., ii, 949. 

second spectrum of, in ll:> -i;ca 
red (Croze), A., ii, 558. 
luminons, absorption in 
A., ii, 83. 

occlnsion of, by the lallAiitapk 
slloTS (Berry), T,, 463 ; P. 54 
solubility of, iu copper, ir :. id 
nickel (Sieveris), A,, ii, J'*' 
solubility of, in tantalnm rid a 
tungsten (Sievert.s tnd BEt 'in, j 
A., ii, 990. 

oxidation of, by snlphnric scil SL. 

BAUER), A., ii, 872. 
kinetics of the action of, on soio^ 
of potassium permaDginiti 
and Kauro), a., ii, 494. 
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^ _ tad l ltw gw , Ma-MNBl^ 
’’St aC ia tkt pnmw «f aided 
(XaoM «d ibtnslan A., il, t07. 
^ aitiasiB. dWllMll^ of. «iUi 
liihtaa (0AnaT aad Micusx), 

■miiatoliaa of BMUia from MlatioB* 
■^of tkdr idti tw (laawtra ud 
yrtuaomT), A., ii, 71*. 
Mftfaa anashk. Sta Araeak tri- 
kjlliida. 

(miaiik Saa aadar Bnmiiw. 
korida. 8ta Boroa kydrid*. 
cklodda. Saa oadar Ckloriue. ' 
rfaatda. Saa nndar Cjrauogtn. 

(j^dda Saa Hjdingaoric acid aader 
raotiaa. 

■tntida, Ibnaatiaa of, in tka am dia- 
ckam (UaiowtTZKT), A., ii, 

m. . » 

ijntkraia of, in the elactrical dia- 
charga (Baiaox : Fiarnaii, and 
WoLf), A., ii, 1082. 
deeampoaitian of, bjt light 

A., Ii, JS. 

d<cam|ioaitioD of, hj ancjnini 
(Waarno and .Stkcss), A., i, 
7M. 

rtiaiaali af (RiaatxriEiQ), A., ii, 

lof. 

cauljtic daoompoailiott of (SriTAL- 
aXT), A., il, M, 37. 
rannalio deeonipoaitioii of 
(Siimn), A., ii, 985. 
kjdrol^tia action of (Nki’iieko and 
Miuaa), A., i, 935. 
action of, on biainuth salta (HaN'Fii 
and KaiXAVXlB), A., ii, 404. 
ai tion of, on adikalonat (BOiwEaxn, 
LicHtaxEELT, Him, and van 
ICaaLX-a), A, i, 523. 
oxidation of Mina by (AroEK), 
A., ii, 383. 

action of, with manganaaa dioxido 
(RKEDia and kUncK), A.,ii, 399. : 
action of, on thiobanxanilida (I,eete | 
and Barxett), P., 120, J 

ditaelion of (v. .'Sobbe), A., ii. 928. \ 
detection of amall quantities of ; 

(Lehcbtir), a, ii, 1028, 
eitiDiatianoftkaacidi^af(W<'>nLXR i 
and Pket), A., ii, 149. 1 

nil)>hida, apparatua for ganaration of ■ 
(Honoia), A., ii, 1084. ! 

appantna for production of large | 
jnantitict of (OwionxER), A., li, | 

and water, eqailibriuift between 
(feaimH), A, ii, 284, 870. 

and methyl etheror matkyl alcohol, i 
fnaihili^ enrree of mixtnm of i 
(Bacny and Pbrot), A, <i, 896. I 


ofearimidioxida wiSi, tad earke* 
dnalpkide (Metu a^ SonMT- 
ai), A. li, 721. 
action of, on Bilninie acid (C 
A, i, 4SS, 

action of, on aodinm and 1 
atkoiidaa(RDi.i), T.. $58 ; P., to. 
inflnanea of ociuic liquids on Bta 
interaction a, and nl^nr dU- 
oiida (Kmx), A, U, m 
in lalwatorj air tHanEMtaxir, 
Ki'i.KA,and Houma), A., U, 31$. 
diairihution of, in Ike lakoraUay 
and tke oae of aluminium rtop> 
ca-k, (CAMraELi), A, il, $94. 
generator for (lli-xoa). A.. U, 271 
Up for (WaiTOs), A, ii, 975. 
peraulphide, action of, wllk al<ta> 
kydeaCRiui'U.HOHX.tud Bl'tMl), 
A, i, 48; (Bcdoe and Rnnca), 
A., i, 60. 

Hydrofau, eatiinatiun of. Tolumetrioally 
(HitiixcK), A., ii, 149. 
actiee, oatiioatioii of, in organic com- 
pouiidi(ZMEWiTtKorr), A, 1, 101; 
(Oiilio), A., il. 628. 

Eylnfeu elKtnido. Bee RIoctrada 
under KIcetroefcemiatry. 

Hydrotai lou, niaaanrement of tka 

coiiceiitration of the (RtxoM), A., 
ii, 36.1. 

HydrolyaU. Beeunder Aftiulty, ckemleal. 

Hydronitrie aalA Bee Aioimida. 

Hydroplatataldakyda, preparation of 
(IloiiBEX and 1 >iie.>icheh|, A., i, 81. 

Hydropinenaearkoxylia aeli ethyl aster 
and deriTatirea of (ilouBXtr and. 
ItoESTHEB), A., i. 81, 

HydiuMls, adiorption of alaetrolytaa by 
(IXITTERMOeEB Bnd Uaetu), a., it, 
99 ; (OsTWAUi). A,, ii, 874. 

uaHydrotolaoln (Law), T., 1118, 

Hydroxamie asida, oonititntion of 
(Palazzo), A., i, 428. 
of the pyrone aeriea (OuTBRI-lfAlh 
DAl.t), A., i, 428, 

HydroxAmyl chloridea (STEIxxopr and 
JOButxa), A., i, 530. 

Hydroxy tddf, formttian of, ftum ’ 
amiDo acida by moulda (Ekulich 
and jACoaaEN), A., ii, 520. 
aromatic, capillary riaa of (StRAtir 
and PHiLirn), A, ii, 687. 
eatera of, action of thienyl ekIorldaoB, 
in praaencaof a tertiary biM 
(D.aKZExa), A., I, 617. 
optically actiro, and their eftan, 
action of thiony] ckloridt IM 
phoHpkoma pentacklorida on (Ko- 
Kexzie and Babsow), T., 1910; 
P.. 231 
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iwqmil* {WlftM,PM- 
jomi., mi Bomnnul, i., 1, 1W{ 
(Amran mi Arm), A., i, tW. 

ilfoMdAi MtiM 
inf axfni on, bi~t£* mtM* «f 
, A., t MO. 

i i i MBi nB , MlatitattoB te (Habdixq), 
aiA 

BsmixNnidi »( with 
tn t«Mdilorid« (Priiirm, Gold- 
Bi«a, ud Kvimm), A., i, OM. 
HTdnKfl frav. Htimstion of tha 
(Dabici ud NnuHtnni), A., 1, S71. 
EjdnirUaiu, utioa of, on kotoimi 
(CloaA «nd Tikhi), A., i, 918. 
TeloeiUo of NACtiaB of oeetont ud 
Intidona with (ScHOnxB), A., ii, 
1079. 

bmueBMnl|diaaAt« (Smwm tad 
Poiiat), a., i, 380. 
o-EydniT-B^fUdM, Aromatic, tctioa 
of tnlpbnric asid with (Hiu>itcb ud 
Smilu), T., 973 i P., 123. 
HyyuhariBA conttitution of (van 
aDUBBROU), A., i, 888. 
idaotity of, with the betaine of 
tryptophan (VAN ^MBt'RaH and 
Barobr), T., 2088; P., 258. 
Byparleia (OiRNf), A., i, 803. 
Suftrieum, eolonring-inatter from the 
Boweta of (6«RN+), A., i, 803. 
Syperthyroldlam, experimental (Caki.. 

RON, ilaoKa, and McKie), A., ii, 217. 
Hypnotic action and chemical conatitB- 
lion (BemfRT), T., 810 ; P., 72. 
Hypobmnitaa. See under Rroinine. 
Ky^aHeiae. See ]:7id-Trimethyl- 
(9>trc.6:5-hydantoiii. 

Hypoethyltheohromlne. See 1:9-Di> 
niethyl-7-ethyl4p>>a.6:S.dihydantoin. 
Hypolmlograonauidi and hypohalr^n- 
itea (.Skbabal), A., ii, 382. 
Hypoioditea. See under Iodine. 
Hypoanlphitei. See under Sulphur. 
Hyatere^ chemical, of atarchee 

(Bakowbki), a., ii, 470. 


Ilaiealteftoni Brazil (AzfuAl A., ii,407. 
Ilvidta, conatitntion of (Barcbibbi), 
A., ii, 300. 

Imldea, velocity of addition of bromine 
to (PlCTTi and Calcaoni), A., i, 
124. 

action of cotamine on (Knoll fc Co.), 
A., 1, 670. 

Inidodianlphiale aeid, ammonium and 
ailver salta of (Efbraik and PlOTS- 
OWBET), A., ii, 274. 

lainaiolea, complex (Heldola ud 
^’fpSTEEs), T., 36, 


(Jowww a«i 

Tlihii i—liwii famatioB ^ 


of CTaoLE asd Taox,. t 
4*2, 1884 ; P., 42, *19. ’ 

Tahiadiaaalla a^ aadita metan^ 
(SiBoraiBD), A., i. 427. 
AlatfaadlbBt^ aaU, meib.i 
(rtacau ud Bobeibue) A i ^ 
WhMdiaaThanUa aeU, cy»D<i-, 
eater, and ethyl eater, ammoci-s, 
(Diiu aad Rollwaxn), a, I 
TiBliaaalphUaa (MATani). a.,' i,'^| 
lannaa nhataaaoa, origie of, 
OOWAN), A., H, *09. 
pa^ of, into Iraph, u,.l ■ 
flnenoe of the apleen on tlieir fori 
tioB (LnoiuiAEtiT and Bccm 7 
ii, 217, 312. ’ 

Innnnto and bsmolyiina (Reuwt.u 
and Wilson), A., ii, 997. 
IneiaaratioB, apparatna for (Ami i 
ii, 149. 

Induthraa, oxidation of (Schou ui 
Edlbacubk), a., i, 7i^ 
dichloro- (Faebenvabrikzs wu 
P. BatxrACo.), a., i, 601, 
iB dMo le a, hydroxy. (Fur.NottK' l 
1 , 677 , 763 . 767 , 816 . " ^ 

oladasylbenioio aeid, and S hyiiren 
hydrochloride (BANnsaoeHl A 
894. 

ladane-l-euboxylie aeid rCiissau 
and COUBTOT), A., i, 193. 
and its eaters (Weissoep.bzr, VteK. 
OOMBEOWSKY, and Kiurr), A i. 
623. 

Indene aarlee (WEissnERBKR), A, I, St 
l-Induol (OniONABD and Coninit 
A., i, 193. 

Indenyl magneainm bromide (ileic.iiii 
and CouBTOY), A., i, 193. 
l-lndenyldipheayleaihinol (Geic.nti 
and Cocetot), A., i, 193. 
ferI.-l.IndanyUluoruDl (Ghkinau am 
CoVETOT), A., i. 193. 
ud its methyl ether (GitioNARiiai 
CouETOT), A., i, 638. 

Indioan, estimation of, in im» it i 
8pectro.colorimetric method Kim- 
OW8EI), A., ii, 653. 
estimation of, in the pirs(iK< 4 
iodides (Reidhabdt), A., ii, SS. 
Indieaton, behaviour of nnnrl plo 
phatea with (Staekinstilv'; 1. 
Ii, 637. 

of the methyl-red type (HowAitnl 
Pope), T., 1333 ; P., 208. 

Indigo dyeing, theory of (Bi.si a< 
Hanpqwskt), A, !> 
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(lluan), 

Ju.ii.ni. 

jnmn&m •* hilofM 
i (Buncn Aaiuii- k Smu- 
rmuE), A., i. ns. 

uiiJ— tinii, CM* of (Pu- 

oncai), J.. i, S77. 

•MUktiM of, i» Uw priMDot of itoieh 
(tamuai A., U, MS. 

[illlllil AeUanJetrahiTmao-, tad 
■loMiliiw- (Buuicn Amiuk- k 
.SoM-fAUisi A., i. lost. 
la^MOllov, uopontiao of (With), 

bJinlU, omutitntka of (JUiixiui), 

: A.I i. SaS ; (Wabi ond BaoaiiiO, 

J..i, J77. 

■ad broma- (Wabi lad BAQAan), 
A.i. IS4. 

UiiiUi.j>4iattk;UadaoJ-taU and 
in ial|iuta (Pt'BMCEEa tad Odrr. 
lu), L, i, 2S2. 

I, angiographic taUtioui nf, 

thalliam (Wallacc), 


tad 

S*0. 


A., ii, 


lldak, fonaatioa of, bjr Ti/pharm 
(Ttiutad Hdbkii), A.. ii.'si7. 
fonnatioB of indi«tin (ironi (Guiti. 
■CBAFT rtB TwaVBKWaBIUIlO). 
A. i, «7. 

(AOMratioa of alkyl deriratives of 
(Oddo), A,i, 4M. 

btktTumr of, la tho oigaoiam (Kaupp- 
HJisa), A., U, 420. 

Murionr of. in mbbiU (Bldhentiiai, 
tad Jaoobt), a, U, W. 
tad iu dtrirmtirtt, aad Ml ttinnliun 
from ooal tar (Weismbbbib), A., i 
1S5. 

dttactian of (Tiui and Hv’bir), A., 
11,817. 

••llB«ionof(8Bin*UN), A., il, 5SS. 
■Jtla,wado-, preparation of (Oswai.o), 
A., i. 747. 

■jl*** •yoil'oo'a in the (Onnu ; 
OtiDo and SnaA), A, i, 484. 
•dolo-l-oartaiyUa acid (Onuo and 
SlatA). A., 1, 487. 

•^■AowklByUa aeid, ethyl rater 
(Oono ud Siha), a, I, 488. 
■WrtalaoHa atU (Ehbhcb and 
JAcoiara), A, ii,62i. 
•■ Ii Salau tkw M, ^paration and 
inpettiet of (Scholl and v. Wolod- 
^in cB), A, i, 888. 

■JlralB^ {mparathm of halogin- 
darieattTta of (CaaouLA 

AOo.),A,i,) 0 as, 


MtiM Of aariwgridkMi^ W 
(QiaauaoBArr reaCiminDaB tib 
Boamaut Baul), A. 1,«7A 
uw^boantknMM (tnuomiMini 
ud lapppA). A. i, *87. _ ' 

A, 1,1022. 1 

U^laartanlio atU, 7.d>loMd^ 
bromo-, tad 8:7aiicldoro-, atton uA 
raItaof(BAniteH« AniUH- k SoM.' 
Paibik), a,, i, 188. 

AI^yl4-iadalidtBtMtkBM paieUarato 

(KOmo), A. i, 810. 

Inoriaaia aampouda, itomeiint of 

(Vooi), A., il, 977. 

ctntet of tht formatioa of colow is 
(RairHAW)), A, ii, 881. 
thenaoelectnc proptiiita and thwinal. 
conductivity of variant (KoBNioa. 
BBBoaa tud Wwra). A, ii, 878. 
Inoao atU (LivKBt and jAooia), A, i, 
408 . 

Inotital, detection of (SALKOwasi), A, 
ii. 78. 

laotitoipkoaphorie aaid, propantios of 
pure, and ita phyaiologM UapoitUMO 
(.STARKBStTaiB), A.,Ii, 182. 

Inaaaity, eatarate aad nucleaaa oontast 
of icnim miPioniin), A, il, 6*3. 
InHotioldti from eoal-tar. action ot on 
green jdautt (Mikandb), A., ii, 33*. 
loMoU, fluoretcent tnbttaaoe from 
(McllKimoTT), A., I, 898. 

Inaolablt retidurt, treatment uflEsLIB), 
A., ii, 932. 

IntMtlnal putrefictiou, elfeet of oopiwm 
uAter drinking on (Uattkbm and 
Hawk), A., ii, 213. 

Inteitina] jaiof. enzymea of (Lobsox 
■ viJ Kiivn: Ama.vtba), A., Ii, 
1000. 

action of, on the digeatire prodneta of 
uroteint (Loxdox; LoxdOX and 
SolowAipp), A., il, 1000. 

Intoatino, cliemiatry of tho contaata of 
tlie (Bokhx), a., ii, 749. 
free amino-tcida in the (Abdbb^ 
bau.en), A, ii, 1011. 
action of tulphur in the (FbabuI. . 
A. ii, 749. 

arnall rraected, mtiabolitm with (OtA 
iiKKBiu.), A., U, 214. 

IntnuBoltoalaz trantformitioM (Btna*^. 
and Liupacb), A., 1, 3*4 J (DiKBOTfr 
and Schneider), A., ii, * 1 . 

Innlia, niicra.detMtion of (fnjHKABB), 
A, ii, 189. 

boUnaaa from AtptrfOItu nigir (BOr 
iELU), A, ii, 1022. ’ 

bvartaao, oamporitios of (llAr 

and Odbix), iTi, «». ‘ 
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bTWtMi, pm, imMiftka of (Eruu 

Ud KITLUBM), iu, i, 82t i (Ulir 
too\ JL, {, lOfiZ. 

deamjadtios of (Etfun and Kttix- 
km), d.,1, 409. 

lijMIM II of wMl <M (Stowaid), a., i, 

im. 

■etka of bfdngaiam on (Vicbaxu* 
tad DATinoHa), A., i, 1092. 
utioa of, 00 poljvKcWidM detind 
fnm laTolrn (Bocbqouot and 
Bunii.), A., i, SIZ 
iahibitioD of tbe action of (KiiKiaoa), 
A., i, 898. 

iBTOttobntoa, proteolytic cnzymoi of 
(Snuu), A., ii. Ills. 
taTort-lBfu, bthariour of, in ‘alkaliiM 
■olntion with hydrogen peroxide 
(JoLLU), A., i, 981. 
ladle teid. See tinder Iodine. 

Iodine, atomic weight of (BAxraK), A., 
ii, 112. 

Koanance epectra of (Wciuu), A., ii, 
82. 

raeonance epectra of the rapour of 
(Wood), A., ii, 950. 
inRseace of faelinm on the apeclmm 
of flaoreacent (Wood and Fbanck), 
A., ii, 170. 

T etO'Optical effecte of (Heurdn'O), 

. ii, 983. 

abao^tion of, by charcoal (CoRRioi), 
A., ii, 1083. 

folntiona, colour of (Ley and En-oel- 
habdt), a., il, 951. 
vapour, dieaodation of (Starck and 
Bodenstein), a., ii, 20. 
action of light on (Owen and Pf.al- 
IKO), A., ii, 853. 

destruction of the Raoreecence of, 
by gases (Wood : Franck and 
Wood), A., ii, 189. 
hydrolysis of (Bray and Connolly), 
A., u, 884. 

solubility eqnilibrium between, and 
organic substances (Olivabi), A., ii, 
592. 

dissolTed, velocity of solution of metals 
iu (VAN Xahe and Boswobtii), A., 
ii, 978. 

oxidation of, by hydrogen peroxide 
(Adder), A., ii, 386. 
liberation of, and bromine, from aque- 
ous solutions (Labat), A., ii, 
858. 

formation of derivatives of resorcinol 
and tannin (OErabd), A., i, 289. 
reactivity of ketones towa^s (Daw- 
son and Ark), T., 1740; P., 223. 
action of, on phenols and its applica- 
tion to therr volumetric estiwation 
‘ (Wil^J, 4, ii, 548. 


'oiau* 


(TanacnA). A.,*”i, 

eotissation of, in sraall 
(Bkatou and PEroai ,“** 
., 435 . ■’ “• 

Ibfnladitas, formation of 
lodina titntiona (Batet 
438 . ' • 

Eypoladlto naotton, in8nei,« of 
trolytaa on the velochr 
(SkbabalX a., ii, 382. ^ 

Isdie teld, velocity of the rescis., 
between snlphntons vjj 
(PATTanaos and Fotstnr; p 
320. ' 

estimation of, in alcoholi.' 

(FaveelX a., ii, 150. 
estimation oL in animal Ruj-j, (f,, 
xiBB and PAbon), A., ii, ajj ' 
estimation of, in the thyroid 
Ei,L), A., ii, 928. ■ - 

lodo-aaida, fatly, behaviour i,r, ia ., 4 , 
organism (PoNzio), A., ii, iijjj 

lado-eeanenndi, orgsnic, premtsiiaa J 
from the correeponding diloro isj 
bromo-oompounds (Knoll 4 Co i r 
i, 432. 

Iodoform, dimorphism of :RAr.i.t i 
A., i, 101. 

oxidation of (PLoxNiKorr). t 
4, 452. 

influence of, on phagocytosU Hrt 
BDBOIR, DE HAAN, SOd Ii, 
OVI^), A., ii, 604. 

lonidins and its salts (BBisotiov i 
A., i, 222. 

loniwtion. See under Eleclrochrmutn 

Ionium, period of (Soddy), A., ii, ! 
(PiD-m), A., ii, 565. 
production of helinm by (Boi.Tvroos 
A.,u, 359. 

.separation of, from residues (Boi: 
WOOD), A., ii, 359. 

Ions. See under Electrochemisti;. 

Ipecasnanha alhaloidi (Kblles;, .i .i 
1014. 

Ipomaa mzabtntis, constitomU of ih 
root of (Power and IUkierwm, ? 
304. 

Iiidinm, electrical properties of iBH’® 
EWSKi and HACKsriLL), .1. i 
1055. 

complex chlorides of (DELfPixt'. i 
it, 806. 

IiidoMroahloro-oxalie acid u) ^ 

metallic salts (DdeeoubI, 4, i 
619. 

Irido-oxalie acid, properties of, in 
its metalUc nits (DcFrocs), A, < 
619. 



. Qa>Bx or suBiaom 



tilill 


tlWlU*- 

in A., a. 


ML (Mtie af (Bixtu. TliaiL- 
TUMoir. <i>d OwB), A.. B, »7 ; 
(Bixnui «»d TiroavAuiws), A., 

«.»*■ 

txt tfKtnm of (Katur), A., ii, IM. 

8m Aaodo ondar EImUo- 
thasiitiy. 

coapoaBdo of, in too wU>b-nlt 
a<paau(Bom), u, m 

MaiiTitT of (DntRTAR And Hill), T., 
1»SS,Ph2M. 

MMTitj oil InniHOM of tho tnAgnotic 
foM on tb* (Btkrr and Moroas), 
A., U, 1057. 

pgraity of, and ita Klation to |iasi 
^ity and comoiilb (Frierd), P., 

an. 

Mhbility of carbon in <Ki'rr and 
Goicki i Birr»). A., ii. 697. 

nmcntation of, by aoltd carbon 
(CiiARrv and Boxsrrot), A., ii, 
10 * 1 . 

rolnhility of lijdmgen in (Sievrrt*', 
A., U. 8*5. 

mtiiiR of (Du.vrtar and Him.), T., 
1855; P,, 721 { (Axdntrur), A., ii, 
43; (FutXti), A., ii, 40], 80S; 
(JaouRand KanMHRRK : Arnkt: 
Doxatb), a., ii, 896. 

raiuo of tho de nutin^ of, in ferro. 
concnto (RoaLAMi), A., ii, 
10*3. 

itiSiwnco of iinpnritiu on Lhc corrosion 
of (Cobr), a., ii, 1092. 

action of water containing carbon 
dioxide on (Cloob), A., ii, 206. 

action of Bteam on, at high lem- 
ueniturea (Fbiexi>, Hill, and 
, Brows), T., 969; P., 124. 

iclion of aalt Mlutiona and of aea 
water on (Friend and Bhowm), T., 
1302; P,, 156. 

catalytic ayntboeia of animonia by 
meana of (Jellinee), A., ii, 798. 

Talency of, in blood-i.igiiient 
(KBrna), A., i, 409. 

galraniacd, atractoie of (Gufiitleb), 
a., ii, 898. 

meUboIisin. See Uetaboliaui, 

Ira« allayt, formation of grai.bite in 
(Jeriorir), a., ii, 289. 

with antimony (Poeievi.n), a., ii. 

with carbon (Edes and Juts), A., ii. 
494. 

with carbon, precipitation of carbon 
from (Haifield^ A., ii,»401. 
aatimation of carbon in (SxadelsrI 
A,fl,58«. 


*’^<?***^ 9dlh carbon and oluM^iai 
.(Arxold and REan), A, U, lOM,: ^ 
with chmnlun, iMiatanoa of, to 
(UoxsAEn), A., ii.«lO. 
with copper, corioaion of, by aen wniar 
(JoiiOaBS). A, ii, 41, 
with inolybdenam and nmadivMil 
aatimation of ailioon in (Thaot^ 
WA.VJI). A., ii, 538. «f 

with ailioon and carbon (Ootms^' 
RAXR). A, ii. 1091. 
with titanium, inalytia of, rich in 
silicon (TisaiTiiAsxl, A., tt, 

Iron (nap. inagnctleabllity of aaltl 

lOi'"^'*'* % 

Iron ultt, oatalytli; action of (CouH and 
SFsFi bal: Woi.rrand diStoiOX' 
1.1.1), A,, ii, 795. 

estimation of, in luineial watan 
(.toEXrt and Rt'ICCIARDIRI), A., U, 
769. 

Iron arsenide, jireperation of (Hiuin 
and DiE' Kursi). A., ii, 986. 
boride (HorriiA.vs), a,, II, 118. 
carbonate, isoinorphooe miEtnraa of, 
with calcium and magnetinm rar^ 
oiiatc»(I)iEKELl, A., Ii, 726. 
carlsiny), formation of (STOFREl), A, 
ii, 986, 

niagiieilc susceptibility of (OxutT), 

■Hides, fnimaiion and ndiietion of 
(lIiLiEiiTand Deter), A., It, 729. 
■>ul]iliidoa, artificial production of 
(Alles), a., ii, 1098. 

Ferric salts, oxidation of phanol by 
(CoLiv and SArEchai), A., it, 

8f 2. 

•itiiiiation of, ToIunotiiiMlljr 
Wi,i,KK anil WEoKtiN), A., 

chloriile, «lKCtHci] eonductl7lt¥ of 
thesyitrm, and amoDBitim udo* 
cyanaie (Bojujiovaiini), JL» ii, 

10{^2i 

hydroxide, oolloiiial (DtTMAIiaKl), 
A.,ii, 610. 

adaorirtion of arienio by(Loct** 
JtA.SR), A., ii, 485. 
oxide, estimation of, in preaeooo of 
alumina (Kriioer), A. U. 
10.14. 

rapid estimation of, in conMWt 
(GoLLBiNZEFr), A, ii, 988. 
sejiaratioii of, and AhlBlbM 
(Bahbier), A, ii, 70. * . 

sulphate as a standiunl m tUn* 
tion of potaadum permanoaE 
(Milbaoek and Quadra'^, ‘ 

U, 088. 



dikridt^cgnpiaAi aH vttli 
imnodi (Giuni^ A., 4S. 

n aiuMa, <4 (OnuuuwH. 

A., 41 

, awicMGas fat (CMMwantofr), 
A., 8,541 

MitiL oiidttiai of (BiLOinTitut 
; lad Snrwsmtu), A., 8, 7». 
toMiido, fonaoUoa ol^ in oolatioBo 
A., ii, 255. 

Im oigtaio ooapotafa :— 

Tmi tbiocjronotc, coiD|wnn<lter,with 
orgonie tun (Bauiiu ud 
PAHVAimti), A., i, 22S. 
cnUl}rtie action it (Coun and 
Btetonai), A., i, 530. • 

FaniofanUai, dataotion of, in the 
preaanea (d eyanidae (Oaotauii), 

. A., 1,185. 

Farfit^ a nldaa, natnn of (Camii), 
A., i, 480. 

FanoarnnUea, uometum of (Bkioob), 
T., 1012 ! P., 24. 

organic, eonatitntion of (Hartlct), 

T. , 1549; P„ 211. 
estimation ot (RoMNrr), A., ii, 938. 

llW!— 

Cast iron, cryeulliaation of vmte 
(BkniiiICKh), a., ii, 728. 
growth of, after re|wat«<l hoatinga 
(CABmiTtli), A., ii, 1091. 
inflnence of vadium on the physi- 
cal properties of (HaTFIKID), A., 
8, 1093. 

itool, from Qreeniand, constituents of 
(Bckepicks), a., ii, 287. 
etching of (Robin and tiAKTNRn), 
A., U, 495. 

lecorery of lismmered (Oviluct), 
A., ii, 97. 

influence of temperature on the 
magnetic properties of ( Moi R), A. , 
a, 791. 

deruMlnent of heat in (Arnopd), 

A., 57728. 

gas contained in (Charpy and Bon- 
nrsot), a., ii, 509. 
inflnence of manganese on tlie pro- 
perties of (I,ang), a , ji, 206. 
influence of nitrogen in the harden- 
ing of (Kirher), a., ii, 494. 
influence of 0’2 % Tansdium on 
(IfoWaUAH and Barnes), A., 

U, 1092. 

hyperentectoid, influence of thermal 
treatment on the properties and 
; ^fancturo of (Jtoo), A., ii, 898. 
martensite and pearlite, stmctnro of 
(Oknoff), .t, u, 986. 
pearlitio, mtudcure of (Oknoff), A., 
8,495. 


^tetiit^A.,B.441 
w niwM i m of osibaa in (Hu,,, 
aidfionu; Mlfout). r, 
tS7 ; (AnsDRIKh A., ii, " 
e at ima t fa m of dronunm in iw7!, 
lamraKi oad Booou'ia.rr. i 
il, 167. 

oitimatfam of ehnmii^ turnta, 

isd pbonhotie add in ( U I s u a 

tiM and D n t c K M A N x), ^ ' 

161 

oatiination of ma nga n e se In iK,,,,. 
m). A., ii, 70. 

ectimation ot nickel in (Kacus, 
A,, 8, 1084. 

Tolnme^ eetimetion of sulpiiiu i. 

(Euuot)M., 8, 1181. 

epparataa for eatimating aulplig, i. 

(WKNlOiAint), A., 8, 93S. 
eatiroation of snlphnr and i- 
(WiNNHANN), A., ii, 1026, 

See elao Chrominm ate«l and 
steel. 

bon (in general), dateetion, eatiaatiw 
aadstpmtion;— 

precipiUtion of, with hydrtrlne hro! 

ate (SCHIRK), A., U, 937. 
eotimation of, coloiimetTicaily (I.A,ii, 
and Fbieoentbal), A., ii, Hi 
estimation of small qnantitin i.r, u 
organic compoundi (Jam.s), 

1135. 

estimation of, Tolnmetrically, in li,, 
presence of titanic Baits (Kse. ht 
snd Hibbirt), a., ii, 544. 
estimstion of carbon in (Arof,sii\ , 
A., ii, 1029. 

spparstUB for sstimsting catliou in 
(Botzbach and Frnnkii), A., li. 
987. 

estimstion of ferrous, iu siliam 
(Dittrich), A., ii, 543. 
estimstion of phosphorus in, wiibsi*. 
separation of ailicou (UOtLERi, .1.. 
8,1132.. 

containing mpbite, estimatii>ii d 
sUicon m (Beichabd), A., ii, a 
estimation of snlphnr in (Klliot', A 
ii, 1181. 

estimation of snlphnr and carlwn r 
(WkNSHahn), a., ii, 1026. 
apparatus for estimation of sulphur is 
(Wehniiahn), a., ii. 653, M8, 
(Jaboclat), a., ii, 654. 
a&i^jses of ^6 Tust of (Doxath to4 
apiRA), A., 8, 806. 
estimation of, in urine (Reich), A. u 

estimation of, is water (SCfele), .4 , 
8,940. 






^ ftwltak itnaraMi << 
m^trioBr (ll>tta tad Dntrai;- 
tniu»).A.,n,m. 

MustiM «C ft** afamtaioai (CsAk- 
mtw>»r)b A., fi, 54A 
■ptilthi o( dmnium twl ctsiain- 
'iM (TcunLun tad Winioat). 
1., II, IM; <8cHt«M), A., ii, 
»3S. 

quatiUtin nptrttioo of mtagtntM 
ud (SAXCUt), A., ii, tl38. 
MsntioB of Tintdhim tnd (Dxtm 
•nd LcTtAar), A., ii, 936. 
tatia. ttattmariam oT^^alazio tnd 
ik'iui). A., i, dM. 
aiidttiM of tminO'tcidtbT (TtArtt), 

idMayikydratoam of (Adwrba tod 
ButKKtcKi), A., i, Ua 
bttia-Atail, dotatotropitm of (Pcm- 
aiut tad Otini), A., i, 2SI, 
iMtU-AaMikyltailidt (Pl-uuerrk tnd 
Uil'ttJ, A., i, 231. 

btUtMtit ttU, dohloru- {Badiiioux 
AxiUM- fe ‘ Soda-Fabkik), a., i, 
5J>. » 

iMioit takirdiUt. 6-chlaro- (Badmoux 
Axtiix- A Swa-Faikik), a., t, 
HO. 

iMMtina,tbcor]’ar(BALr),A., ii, iOl. 
tnd poljmnrpliitin (Biimiakk), A., i, 
307, 933 ; (CtutAtnd VxccBIotti), 
A., i, 810; (Stobbe), A., ii, 970. 
of inorguic eampoundB (Vooi), A., 
ii, 977. 

Iwprm, qrnUietit of (Hakrixs), A., i, 
798. 

production of, by the decompotitiou 
of ttnmiM (Harbikb tnd Guiti.ubI. 
A.i, 798. 

prtptntion of. from Urptnot (SrAon- 
isoER tnd Klxvkb), A., i, 731. 
compoand of, with salpliurtjuB acid 
(Badmchx Aniur. k Soda Fab- 
Bix), A., i, 939. 

Ittproat'Ctoai^oao, “ normal " tnd 
‘'aodiam” tnd their dorivtUvet 
(UARXixt tod Nirksbrimik), a, i, 
800). 


fiMioxitt, comfotitian of (Scballeb), 
A, ii, 209. 


"Ittt ttitkiMlf” toidyBia of (Dik- 

^ox^ A.i; 1027. 
wo ilto CiUaai eyantmida. 


. 7-^ 

XmUiIIo, hnattioo of, ia «oti-RMXMm 
(Bumm), A, «. W. » ‘ 
•onrtjtatioB of (llxuoa nd HittD* 
cRorr), A, ii, 307, 

AopUr fontttioB, ebomittrr rf (Oixx- 
»»xi>), A, ii, m 

Xtntla of hiidt, talphar tad ontiM ia ^ 
tht (BfcitTAUt), A, 1, 97. 
•^"““Porition lamioct o^ giTia^- 
Maioa I meuon (OoRwaa), aTi, ’ 

Komtk. StnSlatutmul It*, 

IttttitM, attblUly of tho nitrogw to*. 
loK in (WixuRD tad RosaxoX A, 1, 

«7 »• 

Ktttat (t>TAi'ntjiuxR»nd JxLAotjA A 

I, 215; iSTAt'DiNoxx), A,, Ln»3 
307, 308, 850; (STAriUBoM tat 
Hekiu*). a, i, 459; (STACMMaai 
«id Ki titEA), A, i. 433; (Staiw 
INOER, ('LAB, tnd CiAXfl), A, i, 323 
(Stait>i.\oek and CiJiR), A,, i, 333 
(,STAroixuRR and Orr), A,, i, 339 
(STAi'iJixniH and Koprxii), A, i, 
«ilj (STArntxoEH and Kon), A, 
it ^*70. 

XttO'tleoholi, pr«|itralion of iDrxu 
and joHUN), A, i, 254. 

••KttO'tlooholt, tecondt^, tynthtaltol 
itlArriiiKu), A., i, 415. 
tertiwy, ByntbatUof {Oautbixr), A, 
i> S18. 

a-Kato-r EcttoEjmltrin told (WoHitad 

ilAAd). A., i, 13. 

a Xtto 3 btuayUnUiao-nA^Uphoarl- 
ethaat (Kvibemt and MoOoiibix), T„ 
1748. ’ 

♦(nr 8)'7KttobatTlglytxtUM. 8 m 

4(or 5>i:iyoialine,«tbyl methyl kt- 

tone. 

XetoehlorldM, aromatic, tetian of mti-lf 
on (JJoHitjs, Tiiohab, and Bbowk), 

A., i, .il. " 

9'Keto-t:8'-ooniBtrueoa]atroat tad it# 

liydndiromido (Kriee tnd PrAmit. 
(lonr). A., i, 149. - 

3-Xeto-9:8.,/i-tMbatyltttrthydrtfta!U 

(I)ri'ONT), A, i, 806. 

2- X»to A'=‘'.dleoiaBtnui tnd ita derlnn 
Ii'wJPrix* tnd PrArrRNBotr), A, 

3.X,to-88 diethoiy a4y7.tttn«Mtt*l- " 

Ttltrie told, ethyl eater (SboaxO- 
viTBCii), A., i, 10. 

3- Xeto-2.p-3iiiiathyiaitlw„mi||B^^ aiat a,* 
(Fbieb ud HABaii.tACB), A., i, 161. 

2'Xeto-3:6’dlBiithyl-A*=^-ditotianxu 

■ind ita derieativea (Frieb and^pEAt- 

rtsDORr), A., i, 160. 

3 Keto-8:3-iUBtthTl-8:6dUtth]rltttn- ^ 

hydroforta ud itt itaiitttbtiaM (1^ 
EOJII), A., i, 806. ^ 





aOG«x^«nii(lix^ 


* t l> I W M ll « MU, Md lit «lt« wd 

4-braBe', t-Bttm-, 4-aitrao-, nd 
l:4^ddti«to-, md thm iiintirm 
raiBUBL), A., i, W. 
kfata-M-d lw a tW Mteii iydt a te tt ud 
b« duiratfTM (Ucron), A., i, 805. 
l-K«t*-ftA<lyMtuwtk;)M«tetnk|<r»- 
Iona and iti •emkarnioaa (DukiktX 
A., i, 805. * 

(Mtto aiid ud it* ethyl aUt 
(Bkicexi, ViiroogAD'Fi.vKiL, ud 
kOBua), A., i, 874. 
i•bt*-l:l■dlphay)•8;MihydI«f*nB■l■ 
lltwiitieuidlBucHK*. WmooiuD- 

fmtl ud KOhu*), a., i, 874. 
^XeU-M-dlThnyltetnAydntana-t- 
ueti* Mid, 8-hydroxy-, ud it* ethyl 
**t«r (Bxschu, Wikoorad-Finku,, 
ud KAhu«), a., i, 873. 
l-K*M'l:Adlfhuyl-l:8:8:0-t*trthydr«- 
l:8:Atrluda* (BuacH *nd llErKLE), 
A., i, 683. 

i-X«t*-5-*thoxy'8'*thylhydr«a;woui- 

eherl* uid methyl eater (Koupi-a end 
lloDTALA), A., i, 362. 
l-XeU-6-ethyItUel'(l)-thieuphthnand 
it* sitrofo-derivatire (Kaile A Co.), 
A., i, 6«R. 

i-XaM-O-ethyltbiel-ID'UileuphtheB-l- 
euhoxyUe uid (Kalle A Co.), A., i, 
887. 

i-Xete-d-forayUalllne-aA-dipheByl - 

*thu* (Evekeat end McCombje), T., 
1760. 

i-XetefloUrie eeld, ethyl eater and 
deciratire* of (Blaiae and Gai'i.t), 
A., i, 620. 

dittinl eatar ud pheuylhydrazone of 
(WlsLlOENua ud Walukulleb), 
A., i, 803. 

7-X*^u8/388-hazaniethjl*diplo uid, 
ethyl eatar (SanANoviTacH), A., i. 10. 
Xetoll. See Kelo-alcohols. 

3-Xeto-5-, ud -6'methoxy-(l)’thionaph 
then* (Kalle A Co.), A., i, 666. 
3<Z*U-5-, and -S-methozy-lD-tluouph- 
tken-S-eirlMzyUo acid* and their nitr- 
o«o-deriratiyea (Kalle*. Co.),A.,i,668.^ 
7 -X*(o-a'-inethyl(lat*Tle t«id and ita 
ethyl eater and their derivatives 
(Blaise and Oaclt), A., i, 520. 
S-Xeto-S-methyliinlnO'S-phenylpyrToUs* 
hydrochloride ud picrate. (Mvmk and 
MOnciuieyeb), a., i, 80. 
d-Xate-T-methyltetrahydrohexathiaiole- 
6-earboxyUe acid, 2-ainina-, ethyl 
■ eater (Johnson ud Hill), A. , i, 502. 
8 Keta-6-ma^lthiol-(I)-Uiloiiaphtiuii 
and ita nitroeo-derivatire (Kalle * 
Co.), A., i, 867. 


' EmMjiln mU (Kaue 

AKata-A-mnihflwlamltrila .1.-1 
aoida (Won and ItaAO), A., i. i: 
XatUA ftma oxidation of 

hydnxyAytua, and ita <Urit»tt^ 
(wiuATiTTEi, Metis, ud Hr,.? 
A., i. 14A 

C„H^, ftM»,oiidatfam<rf B-phvA 
and Ita danTiUTW fffiLuiin,, 
Msrxa, and HOsi), A., i, uj ^ 
C,,H|, 0 , from oxidation of a pbrn,; 
ud ita derivatirca (Wituunie 
Meyib, aad UOni), A., i, it; ' 
C„H^„ Ihib 4; 

8-dimethylconeHf'a 

and aodinni athoxida, and ita dartta 
tivea (Fsisa and Vole), A., i. yj- 
Katua formatian, relation of iuu^t), 
irork to (Pezti), A., ii, 628. 
XateaM, pitpaiation of, from tolui- a-v! 
(SxNDXBlNa), A, i, 131. 
from phenylpropionic acid (.'irM.,, 
ENB), A., i, 802. 

of higher fatty uida, prei*r>tioii .1 
(BASTERFiELn and Tatlok) T 
2288 ;P., 279. 

eomponnda of, with unsalataM at', 

(hAllBWEEEE VORH. Jleiani 

Li-ciis, & BrOnwo), a., i, 10 :, 
ution of ethyl chloroearhitiii- ., 
aodinm derivalive* of (HAii.in: mi 
Baoeb), a., i, 299. 
ution of byJnixinc on (STAnnMitt 
ud Koppin), A., i, 761. 
ution of hydroxylamine un n'lin 
and Terni), A., i, 918. 
rautivity of, toararda iodine (lliwo , 
and Auk), T., 1740 ; P., 2 j 3 . 
catalytic reduction of (.Skua al4 
Bitter), A., i, 71. 
action of, and aodamide (IlALiF.fi iti-j 
Bauer), A., i, 726. 
ution of, on the sodium derivaii,-(6f 
phenylacetonitrile (Bunfiotxi, .t..!. 
646. 

acetylenic, combination of, ac; 

amines { ANDRfe), A. , i, 263. 
halogenaM alicyclic (Kiin ai) 
Steinhob-st), a., i, 210. 
hydroaromatic (Crosslet i:l 
Eknodv), T., 1101 ! I’., 137. 
synthesis of (Daxzens and Beri 
A., i, 988. 

chloro-derivatires of (Avi' Ehs!. A. 
i, 383. 

unsatnrated, optical iitoprrlifs << 
{Gbiman), a., ii, 677. 
explanation of the reaction of, N 
polarity (Derick), A., iiJiJi. 
K*ti^ ui^, dibasic, pre&ritioF of 
(Blais* and Gahlt), A, imsn, 5**- 









{Caoorairf KHnnMi^ A., 0, SIA 
mHa ONMkM (Koauttl 

i,i.9M- 

, xms» «•!■•> bateauttiaB ef 

^ (Koanm wd SrterX A, i, 
le. 

t b(»^>-|lN^'la^-l:44ik)rdir 
fiiMUia iiTdiaxidt, wltt of (Kait- 
jiMUi ud pa T Jxxvii), A., f, »l a. 

I gM»-l|A«l^4««tkrl4-inu«tau. 

MnUTM «f (Anrmui, Oannkhi., 
tod Houvicu), A., i, 171. 

M* * ykiivM-P-Ml7Uih«dn.l.S:A 
triuiM (Braca rad Uirau), A. ,i. ASS. 
M(yiii<Mld.oaMtitatiao or(KoMri-A). 
A., i, Ml 

blMMtti* Mid (BoruAi-LT ud 
('BAEACX). A., i. Ml 
K«w4A:l:ititlMtk7lt*tnkTdr«- 
fuu (Drrosrr), A., i, 805. 

K«M 1 J:5 : A-MnatthyltMrBhjdn- 
hna ud iu d«rivatire< (Dunurr) 
A., i, 554. 

bU'il] tUarafhtiia. 5- and 6- 
amiso. (Kalu A Co.), A., i, 1010 
bw(I) tUaraokth*B S.<arb4X7Uo 
add. 5- and 5-antino- (Kalu A Co.) 
A., i, 1010. '' 

la»MW-W»tk]rlTBlarl« uid, atliyl 
atfr,aM ita aaniicarbaxooa (Ixk'liui.s), 

Katt T TdiralBotOBa-v-mbaijUa 
aaU, rthyl aatar, and ita dpriratiTra 
(Oan.T), A., i, 709. 
rtaxiaaa. prapantion of (Lafu'orth 
and Srou), T., 1881. 
dtljn, coBatitueBta of (BEBiOicmM), 
A., U, 748. 

aurk of the (Tarol), A., ii, 748. 
oraoeiitralion bj the (I.jchtwitz; 

fail). A., il, 511. 
ceUtioB d tha, to the xlycogen of tho 
liTer(G*C.NWALu), A., ii, 1.80. 
iicrelion of lUrch by the (VoiutX A., 
u« ni6. ’ 

mUm and Brad, tkaory. See under 
IfRoitj, chccuictl. 

“?fijT'«‘*ier{8lll08SBi«), T., 1532 
T™* •!«»««», application of, to 
olajiow (Habdiias and I’aeti.so- 
f®*). T.. 1789; P., J21. 
f»«aB, latio of, to ai)gon, in natuial 
mixtnrea (Mot Exi and 
Lu-ape), a., ii, 892. 

of W apactre photochami- 
t .. itm •”'1 LarAPE), 


, Houma). A., U, SIA 

‘agttMMTdMkadi (Mi’BiussX A., il, 

laatailBit add (Bofuadlt aad Cma* 

. mbe). a., i MO. • 

laolauon of, ud iu dariTaWmffloB- 

“«ia add, fonnatjoa of, during £#. 

i»enUtion(dE»TB*UT).A.,C 4 *l. 

piwlncod by JtaaUvt BtUmrimu 
(CoEHiE), A., ii lojj, 

Opurdly aetive modiHcationa of (Hbe- 

t'>>:ai)J Suxaiv), A., i. 784. 
nsn "‘ ' 

action of ultra.Tiolei light on (U». 

‘452. ’ *•. it. 

inllnonco of inhalation of oiygaa ob. 
pn^uced hy bard work (FttOlUlJ 
and 1111.1.), A., ii, 738. 
optiMl ladiariour of. in neat-jBiot 
(SauoWski), a., i, 8. 

*' 9 '"" 107 ^ 

action of, i.ii cardiae niiacla (Bvr- 
aiiioE), A., ii, 760. 
action of, on aUrrb and daitrin 
(Oeciusee he Coninck ud Bay. 
■^AUi)). A., i, 771. 

analysis of |KLAPPE(irii), A., ii, 1038 ! 

(BEsanv), A., ii, 1140. ‘ 

and IU anliydride, eatiinatiou of 
(Kivovp. : BKaaos), A., ii, 180. 
c.alunalinn of, bv rooana of pyrrola 
^SOBOI.EWA and ZAUWasi), A., U, 

^^^^ation of, in blood (Peiee), A., U, 

Itotona, from pheuylpropionio 

««iil and benzophenotie (Patiemo Eld 
CiiiEPpi), A., 1 , 65, ! 

^al"*** ^ ****' (f"’***). A., ii, 

Laatopbanln. See l-EthoEvlaa tanllM; 
uetoia, riroduction of, in the niEmmary 

fi IIO^**^^"** **"* ^*f®‘^AET), A., 

eetiiuation of, jjoUrimetrically (ElOB- 
»oxB). A., 11 , 78, J 
retimalioD of, in milk (Vitove), A., 

II. 71 ; (JoKA), A., ii, 231. 
eatimation of, in the preacnce of other 
e^re (Bakee End Hultos), A., i4 

Ucto p.toluidida, S-nitro-, 8;5^f»nitPO., 
and nitrate of tho Utter (^ee «n4 
ScHOETER), A., i, 102 . 
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•Mn^ nlwliM tt (tun od 
baaHt), A., i, 764. 
bmcte* Mit (Hnsncs), T., 6S6. 
hmvOm, *» * 

froUt (Fatui (M <Ub- 

doHitiaitf lotntiaBf of (Lao, SnoK, 
tad Lun), A., i, *66. 

’dw iitflwim ef iatetin wt uti a f on 
tlu mUtioB of (Wnrou), A., i, 
114. 

Mk^T« pown of Ta(!«tabl« eelli for 
’ (UKDin), A., ii, 422. 

»)<nam aUt 

,! (ITeoubo ud KumcBMM), A., i, 
837. 

lanktuU (Aoun), A., U. 311. 
confttitatioD. of (PfUh. 
(OOLSBUO, ind Kuktnib), a., I, 

LuiP'bUok, electrophorediof (SfKlKo), 

A., ii, IS; (ErrcHLEB), A., ii, 260. 
lamn^idg, photogenic material of 
(McDEBaoTT), A., ii, 1113. 
laanagt, noiTereal ohemiral (OxT- 
WAW, A., ii, 267. • 

twolotion of ths t{iectnu 
line# of, in the magnetic Sold 
(BtbAb), a., ii, 1042. 
mbidinm acid oitiato (Jantkcr and 
WlotwBOW), A., ii, 114. 
thaliona nitrate (Jantbch and Wio. 

DOBOW), A., ii, 114. 

(ulphato, doable aalta of, with alkali 
aulpliatea (Bahbe), A. , ii, 42 

diialphide (Bim), A., ii, 891. 
iatioiifAm MtUanervauu, chemical 
examination of the root of (Rooeb* 
bos), a., ii, 326. 

Unaontite (Smith), A., ii, 501. 
lanrie aoid, ammonium salt ( F aiahola), 
A., i, 176. 

lanrie aeld, a-amino-, ayntheaia of 
dipeptidaa of (Horwoon and Wxiz- 
MAKS), T., 571 ; P., 65. 

LnuBi*n*> constitution of (Bbbdt), A., 
{, 417. 

fooIianroleB* (EosoAKOFr and Scbin- 
nuMiniB), A., i, 998. 

Lanronio aoid, amino-, deriTatiTea of 
(WxtB),T., 1270; P.,164, 
lannnolie aoid, constitution of 
(Bbedt and IIabris), A., i, 416.. 
laoiyl ehlorida, a-bromo- (Hopwood 
and Wwzmahh), T., 672 ; P., 66. 
Lanrplalaniae, iwtmino-, and a-bromo- 
(Hopwoon and 'Wbkmash), T., 673. 
Lanrylaeparagine, a-amlno-, and a- 
brome., (Horwoon and WxisilASS), 
T., 67ft. 


Uw of daiatta ptopattfena, illan;',/..'.: 

of the (KaatiA), A., ii, 481, ^ 
O^^^eetnuB of (LASptKg, 

eleoti»4epoeition ft (MATursii > 
ii. 11*. '■ 

aasoc'iatioB of, with nraniun, 
rainetaia (Houiu), A, ii, s;,) * 
ratio of, to utaninm in minersli’ uj 
ite application to maaaimmww 
g»1^cal time (ZAMaoxi*i , ^ 

the entem, sOrer, tin amt 'Pir,, 
▼Aso), A, ii, 281. 
silver and sbc. equilibrium i,, .i, 
sTsUm (Krxmaks and Hnraiir'., 
A, ii, 884. '• 

and ailver halogen salt*, 
ayatema of (ILiTmia), A., ii, 
dielectric oonitanta of the int;^ 
compounds of (Lp.sbbt), A., ii, i?? 
action of Allium tatiruiu juir, 
(Basxbjh), P., 231 
action of seltzer water on (K.(fiiLi.t 
A., ii, 889. 

load ^yt with calcium (Haas\ a 
ii. 611. 

with silver and zinc, poteniiAl s) 
(KbxmaSK and IIopHKiP.si, A , u 

848. 

with tin (Mazzotto), A., ii, 819 
with tin and antimony (Lozbe!, ( 
ii, 204. 

with zinc and tin (Lxvi-MArvAii., 
andCzccABBlxi), A., ii, 10!‘. DK 
load laltl, active, obtained from pir-b 
blende, propertiee of (Ebzi.t . A . 
U, 244. 

fused, nature of the metallic (ig » 
(Lorbsa t. HavESY, andWoirr . 
A, ii, 491. 

behavionr of, in the stomach [Taos 
A80H), A., ii, 60. 

Lead azaenate, nse of, in viticuilsR 
(Moebah and Viszr!, A., ii. 3X 

629. 

carbonate, equilibria iu the |w 
cipitation of (Hzez), A, ii, 9't 
basic (Sacbzb), A, ii, 40. 
chloride, ammonium chloride ul 
water, the system (BbosstipI 1 
ii, 881. . 

dnoridea. double salts of, withothr 
halidsa of lead (8 asdossi.vi . L 
ii, 491. 


nmn or sovKm 


ilHJT 


• Bt M- 

ia tba 

•(WMaw ,«■< <^'00), A., 


«t, ii f"»»» «f 

I fir (KMUn), A., li, tS*. 

_ioa ot aa inMiian tartntf 
ES^l,r. 1,519. 

„ ^ta, MWtloo «f (Cbwala 

fSi** 

urn). A., It. US. 
iHeftff (WAIW), a.. U, 9M. 
ijotnii*i"* tulpluito (Be3s*tti>), A., 

^UnH^wSRSwiiM* (R*»o»»), 

A. i, isi 

<|i««-batrl bfDmi(le(BfNQcs),A., I, 

sJiS'l *V»mM«(TAm',A.,i.l88. 
dt-IMfOopjl, lAltA of (TafeU, A., i, 
118. 

moM-botpI oUori'lo (Bi.vcct), A., 
i, 188. . . 

tfitUipl hodfeiSo (Tafbx.), A., i» 188. 
tri iiopiorTl oSlorido fiid iodid* 
(TAm). A., 1, 188. 

A, drtaclioii of, horioRi, itrontiitin tod 
etldiua (BoowoiFO tod Bochen. 
teal), a., ii, 1088. 
rtunttion of, oloctrolyticolljr (Bes- 
EEi), A., ii, 155. 

ftiinttion < f, in tUoyt with uitimony 
tod tin (BlaeeueT tnd Chakck), 
A., ii, 559. 

Id aiuTEla, from Ktnua, Mimouri 
KweEa), a., il, 900. 
iIiUb, tolion of, on diuUie (Lafi- 
ncEA A, I, 8dA 

ukI mtUiic tciion (Tereoo'E), A, 
ii. 997. 

Ktiso of, ia tho Wtuornitnn motion 
(Beowxiho, CnVICEOUAKK, End 
Giixonn), A, ii, 812. 
nnnltiont, phjtico-cliomioAl properties 
of (HAEDortET tud Wagkee), a, 
i i, 4D8. 

SSotnot off 00 tbtorpiion by the thin 
(Roeaciiik), A,ii, 1007. 
xtnolioa tnd ettimtiinn of (Cou.n), 
A, ii, 779. 

•diution of (Tieohow), A, ii, 945. 
fRination of, k nil (FnKiiicitrt and 
[OteKHtrr), A. a, 848. 
jhUnt, detection of (Caeakota), A, 
■ 47A 

c ii 


Zij i iti i t nM i, Milliiion of nitniM if 
(RiTret), A, 9. 

totrio teiiL Set iinHtxoio toid, ae 
kydnxy.. 

buito, optical cbacantan of (RiaE* 
and Kou), A., ii, S09. 

Itiw kaata dniTrf Irmi diplia*;!' 

ethyleno (LEHO0I.T), A. i, 8!<9. 
baeaoytat, ontymot of (IliuiEliOliO- 
txi). A., ii, 1108. 

ttaooaalna, now, ft«m beef (Oo>>< 
UAL), A., i, 898. 

UuMHdaehito iroM, dataction of 
blood by motnt of (IflcaEL), A, U, 
875. \ 

lonaarnttkyltaa-blntaalpkout a<U,i 

amino., line uJt and nitro- (Wltly 
IIOeracheaeel, and Lanoavie), A, 
i, 1005. 

ItacylaaBlao-R-unoylflyalM (Ha^ 
«'00D tiid Weiihakxi, T., 1579 ; P,, 
214. 

** LicAen yii/rfitim piWdie,*’ compoeitioll 
of (SA^nl. A., il, 527. 

Liebtu And their (on.siitiiente (HmE), 
A., !, 208. 

U(bt. See iind, r rbotnchenilrtry. 

Liaio. 8ee Ctb ium nxitie. 

Umtnltpttra, Antlogb t of (DtMUU), 
A, ii, 1027. 

UnicntM, hydrogenttion of (Vator), 
A., i, R57. 

H- tnd 5 lioonent alttoteaildtt ud 

tlieir plienylrtrhtroyl deriraiiTti 
(Foratkr tnd VAX uF-tnEtEX), T,, 
2064 ; I'., 195. 

tlntlyl liroiiililo tod ite derivtliTtl 
(KoikeHketeand Fiia, DuroxT.tnd 
I.ABAl’XE), A., 1, 895. 

Linarit viU^iru, phytosterol tnd Ito 
derivttivet from (Kloob End Qar* 
Nir.R), A., i, 972. 

Linolele acid, imtnonit eoite (FAMiai- 
»i.t), A , i. 175. 

Linolenlc lotd (KotiJcrr), A, i, 175. 
trichloride tri iodide (HEIPOtcHKA 
tnd KHEIS'iiERnEX), A., i, 755. 
t-lkolinlo told and ittulte tnd dtrivt- 
tivct (Eriimaxx), a, i, 882. 

Linttad, hydrnlysii of tha protein of 
(iiOBIRTBOX), A., i, 811. 

Llniood oil (Hollett), A., i, 176. 
biptae, production of, by iactaria 
(Mb.xcex), a, ii, 689. 
heat rtniiUut (BOaxoix), A, 1, 826. 
pancreaiic, action of (Hamoik), A,, i, 
411 ; (Visto). a., il, 809. 
eolnhility of (BtECIXUJn), A, i, 
758. 

action of Krum on (SlAW* 
Mackexzib), a, ii, 418. 

ricinatidALAXDin), A, i, lOSIb 
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UaMt &«■ MriwI «9H« (GtaiU 
iwd Y«MaHaM^ A.. H, »81 
«f Hosd, Mto <f, «• Hood (onMtka 

(Ksnum), A., a, m. 
of MK-fA (Bbwwo tad Fjiumh), 

i aTK 1W». 

is O* Urir A.. H, 1111. 

tctfoB n linr diartMa 

(OnTAirxi), A., ii, M ; (Staksk- 
tmir). A., ii. 747. 

importaoM tt, ia natritaoa (9TC?r), 

1,0, 1002. 

bom timnM. qutitetin utlyiu ol 
(SiilTH and Mam), A., U, 1006. 

; aamAtioB of halogaDt in (CArm. 

* MBo), A., U, >27. 

ISiqaU, appamtaa for maintAiniag tlia 
loTol of A (Kooa), a., U, 875. 
rats ol diaaolntion of a gaa in a 
(CAaLtoa), A., il, 589. 
normal, sxpantion [ireasnrsofa (Gat]^ 
A., 11, 1058. 

UqaUa, propsrtiea of, and molsenlar 
attraction (KU eha!!), A., ii, 966. 
dislectrie eonatanta of, at high prea- 
anisa (Ortvat), A., ii, 961. 
dstanniWion of ths density of. 
(Hartley and Barrett), T., 1072 ; 
1 ’., 100 . 

capillary tias of (Bioelow and 
Hueter), a., ii, 471. 
molecular aaaociation in (Batcuikski), 
A., ii, 189. 

iiiolscniar complexity of (Guva), A., 
ii, 1067. 

binary aolutiona of (MARlttiEK), A., 
ii, 583. 

determination of the specific heat of 
(Ueluhxeor), A,, ii, 851. 
calralstion of the latent heat of 
Taporiaation of (TnoRREtseos ; 
Lewis), A., ii, 855. 
relation of vApour pressure to specific 
Emrity in binary mixtures of 
(Doroschewskt), a., ii, 698. 
surface tension at contact of two (tan 
DEB Noot), a., ii, 839. 
internal preaaure of (Ahaqat), A., ii, 
1061. 

cowression of, nl high pressures 
(FAKSOBS and Cook), A., it, 699. 
canaea of the constant temperature 
Tsriation in the Tsponr presaure of 
(Miosavd), a., ii, 371. 
aeparation of conetant'boiling mixtures 
of (Golodtz), a., ii, 1064. 
thermal condnctiTity of (Qoin- 
SCHHIDT), A., ii, 579. 
critical solution teinperatnrea of 
(M 01 .KS), A., ii, 793. 
abwrption of, by porous substances 
(RrsuBREROEB), A, ii, 794. 


UltteTiMasi^Mi itMiaegW 

TlSMil^ «( ia hMw to Use 


af Van da Waal's tbZ 

m »»JSMAaa»« ■ A tS BMia * 


ivcHtmu), A, 8, ISO 


tnrbalaaea riseority it , 

anisotropic (Frii»«l and Oj,, 

"swarm " theory of (Bosr a a 
181 "• 
colloidal and non<olloidal, 
frieUon of (Dirxes), a., j,' 
oiyatalllno (v. Wartesbxiu;' r , 
951 ' ’*• 

mixed, latent heats of rar,orwii™ j 
(Ttrer), T., 1633 1- 

319. 

relation between visMsiu 

H!tt, 


VlSMsiU 

fluidity orfBlNOBAii and W 


A., ii, 858. 
organic, beexing point of Tiani 
UAHS), A., li, 834. 
riscoaity of (Sorkai ), A., ii, ;« 
absorption of hydrocarUna k 
(McDabul), a, i, 829. 
poisonous, hygroscopic or lo» loiia* 
apparatus for measnrinc (sixi 
Korr), A, ii, 106. 

Liqnotioe juice, analysis of (Gadou ut 
Oadois), a., ii, 948. 
root, estimation of glycjrrhiiis uf 
sugars in (Eriksson) A., ii, 341. 

Lithinm, absorption s)«ciniia d 
(Bevak), a., ii, 330. 
componnda of nitiogen and lijilrten 
with (Dafekt andlliKUiii.A.A 
393. 

lithinm alloys with merenr}- :>an 
0 FF 8 KT), A., ii, 882. 

lithinm carbide, action of aitioiw 
(Tucker and Moody), A., ii, m 
periodate (Barker), T., Idt; 
P., 198. 

nitride (Dafert and.ViKuri 
39. 

ailicates (Rieke and ENOttt; A, A 
490, 982. 

metasilicnte, fusion temperatat 
(Jaeoer), a., ii, 981. 
persulphate, preparation of ;Cta 
A., li, 1088. 

lithinm -amlda and -iiaidt 1st 
and Goeeoss), A, ii, 281. 
TrlUthiamaiaide (Dafert aoi ») 
laue), a, ii, 39. 

Ti UHMiInianilllll lllllin {DArTRI S 

Miklaoe), a., ii, 39. 
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d* imibn lad 

(Wtooi). A., a, 
,j^l hadteif d tke (VmuJt}. A., 

ir (VmuXk), a., U, 

?4i 

Btfsitadt of U» *<Mrk of (ro»o*n), 
^ii. !<»*• V , • 

puolUUiin ^ glyopgMK 

aatitazie Ametioo* of Uio 

(Igliom]^ a., ii* 7S7> 

thottae of th®, •Steiot 
i&fraid on (Cooks 

BtWi). A., U, flS. 
tK« trTPtio wtotytio vtions of 
f.» lif .«• 

U,nai^ of tmiiWHtei'U tn tb« (Kmh- 
niK w4 8(iHMfn)i A., H» 53. 

of ctrboliydrtU® m Ibe 

Twutr), A., ii, 

a^xmc* of f»*i 00 tki activity of for- 
m»ati in lJj« (CflOAT), A., ii, 747. 
^yOMtion of glywgen iu tlio (SciioK- 
iwsfF and apcKsow : ScnoNwiitrK 
tnd OtlBi), A., ii. 306 ; (Mi rsck- 
HAi'iii and HArrMA^is), A., li. 


til. 

fiittilwUon «f glycogen in the (Jiac- 
t.iopood Pkaiics), a., ii, ‘21». 
relitiaii of the kidney to the glycogen 
ofthefOiOirwAlB), A., ii, 130. 
lipdiinthefWiuos), A., ii, lljl. 
iadnenceof IlpoidB on diuUM of the 
(8 iaiik*sii™k). a., ii, 7f7. 
melUM in the(DoxiAi>K<i), A., ii, 619. 
tdecl of nAicotioi on oxidation in the 
(JoAsxoTict and Pick), A., ii, 6*8. 
nucleic acid In the (MAalKii), A., ii, 

nil. 


fonuation of xngar in the (I/OKWit), 
A., ii, ISO. 

indoenco of tho, on the eorohnation of 
angar(VaRlAit), A., ii, 746. 
cheraiod changea in the, in palho. 
legieal pnceneo (Slowtzoff and 
SoaoUFF), A., U, 310. 

:i&(iaenoe of ^taMiuui iodide on the 
amunnUnon of mercury in the 
(Bri'iiKirrHAi and OrPKNHKin), 

A, ii, loa 

dwaltal changes in the, tflnr phoa. 
nhetiH poiwning (Suiwrcorr), A., 
ii, 315 ; (WoihoninTH), A., ii, 
,617. 

pwtH of the. nacine metabolfam in 
I {LaPkajica), A., iij IOlS. 


Um of UM. analyiia at (Dasnil,- 
Bto.vKT tod Rouaxn), A,. U. UU. 
Uflun aWa, eeapoeinim d M bM 
theaeedaoftPicKuaand HATVOin), 
A..ii,!0M. « , 

Lihliate (UoKonwrcc), A., ii, lISc 
iMitamoafaM (HcDtaiioTr), A, i. tM. 
tn aln aiae n oa. ehamteal, lectan aapad- 
nient (or ahoning (Htiaxo), A, ik 
*60. 

of hydiocaihona and Ihoir derintina 
(Sronan and Eninr), A., U, tm. 
d tapanlu and ita aalts (Bbikiu.^ A, 

i. 743. 

LnntoM (Scnrut and PFinxmont)^ 

A., i, 17. -fe 

Lnnlni, aeniitireneas of, lomMt lim 
(PrxiFran and Blanck), A, ii, Ttl, 
l:6 Lntldina aAlls(Dl!HN and Dkwct), 
A., i, 015. 

Lntidona, relocitiea of reaction of, with 
liheiiyihjiiiMine and with hydroxyl, 
amino (Scin, ntr.). A., ii, 1070. 
lymph, surface leiiaiun of (HooUA), A. 
li, 1113. 

jiaasage of Immnna anbatanoaa Inh 
(IrcsiiAniii and Bicnt), A., U 
217. 

L.|icniical rcjictJon of (ljcA0UAnitl.t0) 
A, ii. 1114. 

action of, on iliastaaeafWuBLalHimi) 
A., ii, 743. 

s|iacoa, niigialion of aoluliona Ibmngl 
tho (Idxi.TtKli), A., li, 320. 
phyWoIogy of (CAnuon. Wothwi 
and Puivxi i.|, A., ii, 620. 


V. 

Xagneaite, Alpine Jepoeita of [Ganu 
fiKTsiii), A., ii, 807. 

Xagneiiam, presence of, in aluittininx 
alloys (Wii,v), A., ii. 493. 
mctabeiism. Bt'o Matanoliain. 

Xagnoilonl alloy, with tluminini 
(itKimiKwaxi), A., ii, IIS. 
with cadminm, electrical condnctlfit 
end lianinees of (UaAZOFF), A, 1 
887. 

uith calcium (Baab), A, ii, 611. 
with silrer, elootrical oondncUrii 
and hardnnaa of fSBtBHOTr tt 
Eurkakoff), a., ii, 888. 

Xagnoainm aalta, aoinble, action i 
potaasium hydrogen Mrbonate c 
(Nasty), A., ii, 282. 

Xafneaiam carbonate, oqniHbriit 
botwocn, and pottaaima Itydttqp 
carbonato (Naxtt), A, ii, 108. 
iaonMirplioaf mixtorei of, wii 
ciloinra and iron cMWlihS 
(DlWtt), A, a, 7M. 
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f oMhuB uti’ WAUbm ' i 
raltMIMtiM (BaWISSX 1W7 f P*# 
1»8. 

WigniiliB «§■>!• MMMOris, bmt- 

tto of (SroDiiiKor^ A., i, 4W ; 
#(0l»o), A.,1,448. 
iainoporitioM witb (Ohm), A., i, 488. 
lotion o( on thi ofaielioiM ilkilmdi 
1 ^ on itftou (Odoo), a., i, 488. 
lotion of, an lahydridei^diMriioxjlie 
iddi (Bidkk ; Bavh md W8u), 
A., i. 871. 

teietian o( with cbnnnrUdem utin 

(Bctsoim),' a., i, 868. 

lotion of, on othvl orthofomuU 

(Shbakotitich), a., i, 10. 

. lotion of, on methjl uotylpyrol wtnte 
(BiBBtca ind LocQUix), A., i, 708. 
lotion of, on thionyl chlorldi and 
lulphor dioxide (Oddo), A., i, 288. 
|f« |iui«io«» methyl iodide, Mtimition 
of tncu of water h;y meani of 
(ZlBlwiTiNOFr), A., il, 1026. 
indenyl bromide (Gnia.yAKD and 
CoonTOT), A., i, 183. 
phwophorbide, (Willstatter and 
Stoil), a., i, 143. 

Magmiinai, aeitaration of, fWim calcium 
(Mobwann), a., ii, 440. 
eitimatioo of, aa oxide (Kallavker), 
A., ii, 1032. 

eetimation of, in hard water (IfoTB* 
NAQEL), A., ii, 1031. 

Kigsitic donble refraction. See nnder 
Photoohemiatry. * 

field, nee of, for the determination of 
eonititotion in organic chemiatry 
(Pabcai), a., ii, 91, 183, 261, 262, 
464, 679, 850, 1068. 
momenta of moiecnlea, relation of, to 
the magneton (Weiss), A., ii, 694. 
properties of alloys of copper, man- 
ganese and tin (Rosa and Gray), 
A., ii, 183. 

rotation. See under Photochemistry, 
snhatancei, eolid, magneton in(WKiss), 
A., ii, 867. 

■ignitiaation of cobalt and nickel salts 
(Weiss and Foei), A., ii, 183. 
of ferro-magnetic snbstucea at high 
temperatoree (Weiss and Fofiz), A., 
ii, 260. 

Magnitism at low tempeiatnres (Weiss 
and OsHEs), A., ii, 15 ; (Onkes 
and Perrier], A., ii, 694. 
of complex salts (Fevtis), A., ii, 
367. 

Kagnetiti, micro-stracture of (Mvoqe), 
A., ii, 1101. 

KagMton (Weiss), A., ii, 183. ^ 

in solid paramagnetic snhStances 
(V(El|^, ii, 367. 


to tto Bsaj^ 


i; Of iMdeeiilM (WtiJ^ 

8,«M, ' ““.l 

■nwMtio rffWtu, ■ 

Ilitoi, ofieoto of nntrition «;>h t, 
UOXI), A., a, 999. 
exgnim^ chloreitiof ^ 


til wid, lynthemi of, from 

di.iodide (Keuer ind «< M 
A., 1,949. 


-I#- 


photochimidl inTenion of iP.r . , , 
ind KrAlikowixi), ‘ “ 

iiomirinn of, ind fumaric’a'i,| i', 
hark), a., i, 281. “ 

KiliU loU, bromo-, bensylaii.it,, . , 

(FraRELAsp), T., 1779 ; r, 

Kalill diildakydi, 

•-bmmO'B-i,v.ir,ii 
dibromo-, ind their <1, ),,,. ; ' 
(Chavakse), a., i, 7.37. ' ■ " 

M i liin i nil , iminohydruiy. .ri,, , 
XANR), A., i, 457. 

VRlto leld, prepmation ol, from . ^ 
aand" (Warren), A., ii, ovi " 
oxidation of, by animal Rea, 
(Battelu and Stern), a., n. r' 
conanmption of, during fcniii'cu'i,*. 

(Mestrezat), A,, ii, 4:']. 
eatimation of, iM.Iariinttiii'N 
(Yoder), A., i, nil. ’ 

Mlaiie acid, influence of elntr..lyni .» 
the optical actirity of. in 
eolation (Sidbbs), T., 2266 ; 1' , ks 
M alonamida, coDdeusation of, 
and methyl diethylmalouale };a 
BEY), T., 620. 

Kalonis add, influence of ilkri uk 
stituentB on the conJnniiitf J 
(Meldrcm), a., ii, 692. 


condensation of ajO.dibromopnfjaiU. 

hyde with (Lesi ieai ), A , i, 1>1 
action of, on stardi aid <ltinit 
(Oechsreb de Conixi'k ai .l Hn 
naud), a., i, 770. 


diethyl ester, sodium ilcrirstivr. 
densation of, with ethyl ciliicoiian 
(Hope), P., 281. 

Kllonlo acid, bromo-, inethyl oitf 
(Kohleb, Heritage, andlii'in^ 
A., i, 864. 

nitro-, ethyl ester, salts of .Crrna 
and Kostalee), A., i, Sn. 
KalOBylbeniidine (Reufbt), T . 6:!. 
Halonylmalonamide and its atiicrs 
(Eemfrt), T., 616; P.,r3 
Kilt, composition of embryos of 1 •R 
edra), a., ii, 825. 
diastases of, influence on the proprw 
of (FkbRBACE and ScaiN), A 
Kf i t aaa in biood-serum snl 

(Doxudes), a., ii, 619. 
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ill«» 


rf (ScttnwAcnX 

w^llagft.#'«ttWxjttilU> (Ifc^WR Md 

HlsKj. W*! 

aintlin ttmmm, udosiMMl aijraan 

MtmmMZf ^ Olnu 

S.L^ mU. j>-l«yidK«y- (f^fdnojf. 

SmthlftoUte aeii), nnpmtioa of 
* j&boT ood Ba»aCT)i A.( ii 780. 
¥»ifW" nfnetiaa «ad iboorption of 
iFOtliWK***). A., ii, 848. 
ulanM o(; oa tho proportiai of otwl 

iU*6i. A. U. , » - 

UodMul^ of (Piociitiiii), A, 11 , 

at 

isAaoiioo of, OB plut ilovelopmout 
(SnKuiaji), A., ii. 843. 
ioSooDoo of, on tho dorolopnient of 
MMrfiUu$ u^r (Bibtiund ud 
JavioiuX a., ii, 2S2. 
uid tino, joint inSuonoe of, on tho 
doTilopmont of JtperjUlut Higfr 
(Bmtiuiid ud Javillihh), A., ii, 
431. 

moUbolim. Soo undor Helnboitan. 
mtnnrinJ uporimcnta with (Llin. 

«1T«»), A., ii, 823. 
function at, in ninnon (BeRSoRDiNi), 
A, U, 337. 

Ill ioib (CoxTiKo), A., ii, 818- 
iti vIbm (PnnSDl and CirnTA), 
A., ii, 846. 

nllopi nilh ooppor and tin, 
■nagnotio propertioa of (Bona ud 
Gkat), a., ii. 163. 
with tballiiini (Baab), A, ii, 811. 
Wiifinttt utinionide, biamoitiide ud 
phoipbido (Hilfeet ud Dieck. 
MA.’i.’i), A., ii, 1080. 
amaidon (Abbivaut), A., ii, 388. 
artcnide, biamnthida, tilicido, oelon- 
ido, onlphido ud tolliyida 
fWtOEEi.ND, Veit, and Feieee), 
A., ii, 863. 

)in|iantiaDor(HaPEIiTaDd Diei-k. 
nANn), A, ii, 883. 
Uindo(UomiANI)), A, ii, 118. 
dioxide, action of aeloniouB acid 
with (Haeieo ud SgUIETAM), 
A, ii, 808. 

mo of oolloidal oolntions of, in bio- 
chemical ozidation (Scouexa), 
A., i, 411. 

coIMdal, action of, with hydrogen 
peroxide (Beidio ud UaecxX 
A, ii, 388. 

aolpbata, munrial walne of (Caeuee), 
A, ii, 147; (llAaowi), A, U, 


Kangi E n t n a, Ihunal bmntioM tf ‘ 
(SACEim), A, ii, 400. 
rnrmaEgnEEtaE, abaorntiOB ep oo tra of 

(Meeto-k), T.. 837 : P.. «; 
H i E fua E i uide, miitEiwa of, witb 
ailmtdXiXElxrEEl,), A., ii, 808. 
W a ng a E ia o , pneoiidlntioB of an ceAm- 
ate (Stbiee), a, ii, 1138. 
detection ud aatiiaalioo of awoU , 
onutitiei of (Beeteaxo), A, U, ' 
348. 

eatimation of (Baieow and Tinon- 
OFF), A., ii, 888. 

eatimation of, modificatloM of Vo). . 
bard 'a molhoil for (CaBIK or4 
Little), A., ii, 228. 
mliniation of, alectralytkallT, dapoai, 
tioD of cbroniiuni in the (KbarEl^e 
A., ii, 230. 

eatimation of, in bouey (GottpiiEd); 
A., ii, 824. 

eatimation of, in eteal (KATaaEEX A., 
ii, 70. 

qUBUtitetire aejiaratiott of iron and 
(.dASTHW), A., il, 1188. 
KantaniUrtario acU, eodium aalt (Jon 
I and CoieasnET), A., i, 176. 
Hunlnotrioaa, fcnnentalion of, and Ita 
carhaniide (UiaiiEt), A. i, 283. 
Vtnnitoborle aeid ud ita aalta (Fox 
and Oaioe), T., 1076 ; P., 138. 
Xtuoaa 0 oaiboEytailia (Ievine ud 
lIv.vD), T., 184 ; P., 8. 

■uomatar, glaw, aoma forme of 
(jAC EaoN), T., 1068 ; P., 45. 

Xannre, function of mangaueae in (BeE- 
.VAiiurNl). A., ii, 327. 

Xunm, nitronnoui, from the ntmo. 
sphere, neld triila with (MlKB 
niCK ; BAEaiii.EE), A., ii, 860. 
fur auger beet (Eeeen, PEACHrxUi, 
ud ViliiovbetX a., ii, 86. 

organic, artilability of (LlFKAH, 
Bkow.s, and Owek), A., ii, Sii 
Xannrial aEparimaEta (Waoxis 
.S cHUUK), A., ii, 66. 
ill note ud in the field (CoBlM), A., 
it, <63, 

with manganeae (Leioeeitkb), A, it 
923. 

j with wlieat and barley (PoLLf), A. 

! ii. 224. 

I Xareaaite, conititution of (Plumhib) 

; A., ii, 801. 

' ciyeullography of (POsCHi), A., il 
! 208. 

Xtrjonun oil, Spuiab (DoESOBsoBOj 
A., i, 74. 

Xaiimiol (ScBiMBEL A Co.), A, 1 
884. . ; 

XEtolias, ehancteriitlos End ootnpgtttioi 
of etrly (CAAmxX P., 228.^ 
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nkl Mr teintiw frm (XuMaS^ 

Alt if 

ItlUr, > MV COMtitMBi of (Vmol 

A.,ii,lia. * 

el wMaJ eoapooUka of {Muldib), 

rtiM of of (Scnornai), 

ahwntiaoi aa*z]]loiaad bjr tba (tonuo 
■M mobeabr ott aotr u o of (Uao- 
MKiRi), Ai, ii, 710. 
ndlooetiritj ot o piopoitr of (Wctr), 
A.,U,70». 

■oott^oitiinotlon of |iliofphoroi in 
(OnilnLXT ond Booo), A., ti, 332. 

VMt oitroot, ph^logied toIm of 
t (Vfim ond Baudbexol), A., ii, 
2U. 

Viot Joioo, olkali pboophoto in (Salk- 
OWiKI), A., ii, 39. 

■oooiie oeid, oryitoUognptijr of (Oav- 

»kt), a,, ii, 101. 

■oMoist, bromo-, cbloro-, and iodo- 
(ntliEl!! And Robisaon), T., 788. 
■oeonlu, oeonmnco of bicniataiKir. 

in tbo (Borbien), A., ii, 

MoloiBAiinn and ita aolta, from dicyaiio- 
dlamido (HorMAHS and Eurhart), 

A., i, 843. 

Kola^ (OoRTNEH), A., ii, 908. 

XoIobIB pigBUntl (PlETTRE), A., i, 
1008. 

MoUnito from Sathorlandthire (Gem- 
tiELi.), A., ii, 300. 

Molontorito from Siena (Manasae), A., 
ii, 499. 

KoUatin (Beidel), A., i, 609. 

Koliaaoso and ita oxime (F,AaTERFiELD 
and Tatlor), T., 2308 ; P., 279. 
MoItiny-polEt ' apparatu.s (Seidell) 

A., u, 264. 

linea, retrograaaive (Skits; Smite 
and Treur), A., ii, 806. 

■oBbranei, cause of tbe permeability 
of (UooRE, Roaf, and Webster), 

A., ii, 1072. 

aemi-penneable, preparatiou of 
(Fouahd), a., ii, 267 
Momorial leoinre, Bertbelot (Dixon), 

T., 2368 ; P., 270. 

A'^-Kantbadiona (Henderson and 
Botd), T.,2161; P., 277. 

CM- and trana-A’^i-o-Hanthadiana 
(Perkin), T., 761; P., 95. 
A**<*i-i).IIaiithaiUana (Perkin), T., 787 ; 

P., 96. 

A*A>).o.]faathadiaiio (Perkin), T., 737 ; 

P.',96. 

A**’t-<> Kantkadian^ (Pirkin), T., 740 ; 
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d-A'^^XaaMHoM (Choi- , , 
PwkS),!.. 887: P.,87. 
KaottoMiol ftmn i-^l v.,. 

(Wallaob), a., i, 470. • 

7-, and ot-aontbaaol, lAenylui,,^ 
of ( Wallaob), a., i, 470. ** 

p-Xanthaa-l-oi, phanyhiretliAti. , 
{Wallace), A., i, 470. 
HoBikaa-tHma, l-bromo-, i. , 
ehloro-, and 1-bydroxy. iK tti 
Strinrorrt), a., i, 211. 
Mastbaa-S-oao, 4 >bromo-, aa.i 4. ^ 
b-cbloro- (Kote and .STKivuoilf 
A.,i, 211. ’ 

iftntha piftrUa, peppermint „il 
lesveaof(HuEAOUR), A, i, 13> 
A“9i.m-llantbana (Kijxek ami Zav4> 
ovsKY), A., i, 1029. 

A^-tfanthiana dibroniide {liENpea.,., 
and Boyd), T., 2161; P., 277. 

«t- and Iraas A’-e-lbBthraal I'l !'>• 
KIN), T., 761; P.,95. 
A<^i.*aathanol{8) and iu dIjtoi;. 

urethane (Perkin), T., 766; P, 91 . 
A'-o-KasthaDollO) and- iu pii.iti 
urethane (PrrkinX T., 736 ; !>., 
A'.i).]taatkaaol(3) (Perkin), T, ' rit- 
P, 96. 

d- and d7-A'-m-KoBthonoI(6), ^ynthan 
of, and their phenvlumiLi&rt 
(Haworth, Prkki.s, and \V.(liof> 
T., 125, 129 ; P, 4. 
d; and f-A’-M-Manthenol'A) (Lrn vA 
Perkin), T., 525; P.,67. 
d-A’-P']Canthanol(3)(CHoLaudPr.i:):ii 
T., 637; P, 57. 

a-Manthan-6-one, hydroolilimde nt ti. 
oxime, andsemicarteuoiieuftK' iiuJ 
Anoeb), a., i, 309. 

Menthol, carbonic ocid rslm d 
(Einhorn and Rothlait:, i, ; 
706. 

etboxyacety] derivative of (Kinhou, 

a., i, 137. ' 

Manthols (Pickard and LimiBrir, 
P, 324. 

S’Menthol-laatoaida and iu ki>u 
acetyl deriTative (Fiscrek!, A. i 
217. 

Xenthona, inversion of (TvsiTw 
Mohs, Tdbandt, and Wb> 
hausen), a., ii, 28. 
action of magnesinm ethyl iodika 
(Vanin), A., i, 474. 
action of xino and allyl iodiji • 
(SATTEin'), A., i, 474. 
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ml Bma^ 
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~ttd trSwLntJi), T.. asi i P.. SI*. 

— (fRAKKUL.'ltl >») 

'^miTAIt),T..!B*SjP..Sl». , 

{.KMlkfiMitMUt mU. *■ Mid dtf. 
hiiTt Mun (PioutD tad Knrox), i 
X M 

latkrl^sMd* mK. pnptratiM of j 

, ., ! 

jlitftnij— Irtfihl*, n«w glarande j 
ft,>ai(BwDB.KA., i, «9. , , j 

tliMtnun of (PABCBKM)^ A.) li| I 

of (OLAOOLKFr), A., ii, | 
450. 

ncanm tahe sptctn of (UOSTON), 

A., il. Si*- 

lou-nTad ndutian from th* r«pour 
rf(Bc*»!i»«i>dT. Biinit), A., ii, 

pan, elMUietl mittanu of, at fielinm 
toiuijuatima (Oxxxii), A., It, 575, 
«*?. 

Mlbidtl (Amximsb), a., U, -205. 
ndudag KticHU of (BoEak), T., 1414; 
P.. 12*. 

iMttaric oxide electrode, flee £Iec. I 
trode ander Qectroobeniut^. 
aclioa of AUwm MfiVum jnice ou 
(Baxiuu}, P., 3S4. 
utieeplje eolatioiu of, ection of ceoot- 
ebooe on (Olkcit end Walfou), 
A., U,141. 

ioflaence of ferric lelta end of mengen- 
eee nitrite on the rate of eolution of, 
in nitric edd (RAt), T., 1012 ; P., 4. 
repoor, infinenoe of gneee on the Snor- 
eeoenee of (Fkaiick end Wood), A., 
ii, 1<>. 

ictian of, on lodinni (Kahlexbkbu 
end Kliix), A., il, 723. 
lodinrn chloride, end nickel or 
piitinnm, leectione in the ifetem 
tPcnu), A., U, 10*5. 
phermecoiogicel lotion of ineoluble 
pnpentiani of (FiurPi), A., ii,1014. 
coaptu eomp^de of, with cinnemio 
ecid end ite eeten (Schiuvth, 
ScR9ULn,end STnoutaEi), A.,i, 
5*5. 

therepentici of mhiiie end epirollocie 
(UtriiOTend Lxvaditi), A., ii, *12. 
inSnenoi rf vpoteminm iodide on 
the ecenmnletimi of, in the liror 
(Btnimmu. end OrritnHwii), 
A.. U, 1014. 


■•Wiry iDqrs {omo^du) vtii 
ineaio (OiniM.\iL). A., ii, Mi. 

withcn<1«inm,eeBdiioBTltToRCAWl4. 

A.,U,S7*. 

with lithinm (SiUiiiKorFiET), A. , fl, $ 
382. 

vilh orginic Kihetincee tUcOoT Mid 
Moork), a,, i, 270. 

n-ilh lilTcr, leliUon of thi condnstt^^ 
of, to Imnperitnn (Oeiro), A., ih 
574. 

with lilrer end tin (JOTXn),T., IMS 1 
P.. 5. 

Metenry oiychloridn (Dnior),^, ii, 

Mircntlt bromide, chloride laMdM*; 
vepour pnienne of (JoHnoM), 
A., ii, 727. ' 

chluride, kinetice of the leduclioa ^ 
by phoApborou aoid (Oeuin, 
Kouuuoso, end Viuox), A,, 
ii, 972. 

ection of, on glycine (SlRorMID)^ 
A., i, 427. ^ 

aeriiimchloride(Fo<tn endHeioA, 
A.,ii, 397. » 

lilrer iodide, nnifomity of (Vfl- 
(iRUre), A., ii, 884. 
oxide, ection of, on hydnxine 
hydrate (Hale end Hvxn). 
A., i. 845. 

Mennronf chloride, reponr pnenin 
ofiSuiTH end Mixiiei), A., U, 4*1 

Mircniy 

Kerenrou chloride repour, eonenta. 
tion of (Smith end Mixun), 
A.,ii, 114. 

reectioiie of IHehE), A., ii, 285. 
prrulilorale, roltnmetir rrith (kUT*.' 

Kite end Geemakn), A., il, 577. 
nitrate, ection of nmnionin (SAKE 
end CBOVDHt’Ei), A., ii, 804. 
aulpliete u e depowier in normtl 
celle (VAX Oixxxxxx), A., it, 17* ! 
{UtLlTT), A., li, 848. 
Pimerouxenunoniiun oompounde (Oait. 
DXfHON), A, ii, 3*8. 

Mercury orgnnle conpoiuMU, eromeUt 
biovhcmietrT of (ScHEAIITB EEffl 

ScHoxitxe), A., ii, 687 : (BiuiUllf- 
TBAt), A., ii, 1017. ? 

dieinfccting power of {SoHBAllTH lild 
Schoxllee), A., ii, 83. 
pbennacology of ( MO LLEB, SoBOBIAM^ 
ind ScHEAOTH), A., ii, 765. & 

crometlc, phyeiologictl HUSB 0 
(Btl’MItS'THAl), A, il. 617. 

HercnrUnUiaeeetUe eM o-bromo.,j^ 
chloro., End o-iodo., ethyl eitiXt, Elw 
o-hTdroiy-, mctnlUo mite End nnltyW 
ide of (SttBOELLIE, BcBEAWS. nUO 
GoLilACKEE), A, i, 6**, 
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amiriuaiMMjrH* **U> , 

■-({feUom-, UM t-di-itio; Mkrl 
Mten and n^hTdraj-, uibjdnM 
(Scaonun, ScHuim, lad 
CtouiacuK), A., i, 700. 

IbmfitailiaMrtytMUa hU, mdi- 
bnmo., •<bu>rO‘, and d{eblai^,«>t]) 7 l 
Mtoia 1^ a ddiTdiaij-, ubjdride of 
^caocLun, Schiaotb, uid Gold- 
acns), A., i, 700. 

■crnfiuUiMiKmlori* a-Ji- 

bromO', «-d(Ebloro-, tad t-di iodo-. 
dthrl Mtm tad adtbjdroxy-, ta- 
hjrmt (ScBoiuia, ScattOTB, tad 
A., i, 700. 

VtrmiMTbsxrUt Midi, bfdroxf-, 
prtptrttion of lolablt eompoaodt from 
(FiBiiNrAttiKia roRM. F. Batrr 
k Co.), A., i, 604. 

Ktreuy, dttrction of <Hoori), A., ii, 

771. 

d«t«ctiaDof,iDcxptatirM (PAmeiio!i), 
A., ii, 4*2. 

tpectrotcopic detection of, in expiotiiet 
{Floris), a., ii, 1033. 
detoction ^ in urine (Salkowhki), 
A., ii, 771, 034. 

estimttion of, Tolumetrictlly (Rkix- 
THAliR), A., ii, 800 ; (Smith), A., 
ii, 824. 

eitimation of, in aoloble morcnric nltt 
(PaocTtR tnd Sithour-Johis), A., 
ii, S41. 

eatimatiOD of, colorimetrictlly in 
nrine (HliNtiLMARN), A., ii, 

772. 

lltKUCt from Palagonia, Sicily (Pun'tk), 
A., ii, 298. 

Hototborinm (Marckwald), A., ii, 8. 
cbeniiitry of (Soddy), T., 72. 
obemical and r^idio-active proixu-tics of 
(Hahs), A., ii, 845. 
action oi, on animal germ ceila (Hebt- 
Wio), A., ii, 1188. 

Matoxalie told, ]>rei<aretion of esters of 
(Miyek), a., i, 420. 
brucine salt (Hilditch), T., 235. 

KetaboUtm in a case of glycosnrit 
(MaDiOREnEAKU and Kristeller), 
A, ii, 417. 

function of hormones in regulating 
(Armstrong and Abustborq), A, 
u, 642. 

with resected small intestine (Under- 
rill), a., ii, 214. 

of matter and energy, influence of 
blood transfusion on the (HAri), 
A, ii, 739. 

eflect of parathyroidectomy on 
(Orernwald), a., ii. 507. 

TelatiuB of sex to (Krause and 
Oramxr)iA., ii, 752. 


xahtiee TtSiaf bod- tad bod Y-te,., 

in (T. Hoatniir tad L 
ii.904. 

idatioa of anlpbar and phoo.h.^^^ 
(CBomt).A,a.810. ' 

iacreaaa in, doe to the wurk , i 
writing (CaRriNTia), a,, 
taioial, oaa of “ romauiank^l “ 
(Hagimaxn), a, ii, 507 ^ 

calcinm (YooBMoiri), A if ■» 
622 . ’ 
during lariation, e8«t or m„„ 
wateia on (Oolescuil i ' 
607. • 

dependence of, on the otgio,. 
coBstitnenta (Kocruavs i 

410. ■ 

of calcinm pboapbate (Bteo i 
134. ' ■ ' 

of calcium, magnetioin ii,j 
phoms, inflnence of food ' 5 , 
(Eochmann and Pxtlv'm'i i 
506. 

carbohydrate (Reacr), A., jj ;(j 

,(Underhiil), A., ii, 9!0.' 

a^ diabetea (Pavv and Gonou 
USOERHILL and Fisi), A 1 
1001 . ■' ^ 
behaTiour ol acetone subslancH t, 
(QEUMDTDEN), a., ii, <t(H 
effact of ether on (Ciii BKi, A t. 
303. 

eflect of mude acid on (Mevir. 
and Rose), A., ii, 410; 

A., ii. 901. 

by bacilli of the fiv.tut 
(Glens), A., ii, 639. 
creatine and creatinine (Mr.viietia! 
Rose), A, ii, 1002, 1007 ; iRai 
A., ii. 1012. 

creatine and creatinine, in degt aid 
Eck fistula (Foster and I'jssri 
A., ii, 744. 

i of creatinine (VoEGTI-IN andTowLii 
I A, ii, 411. 

! fat, in absence of pancreati.: jm-i 
I (Jansen), A, ii, 623. 

I gaseona, in anaphylaxis 
A, ii, 993. 

influence of intake of 1^ cc 
(Gioon), a., ii, 741. 
human, inflnence of high allitaderia 
(V. Wendt), A., ii, 606. 
iron, effect of diet on (Ki« iisi'», 
A., ii, 1004. 

manganese (PlcciNINl), A., ii, 6‘-- 
I nitrogen, by bacteria(BoiHMsiU. 

I ii. 83*. 

I nitrogen, inffnenre of ammoniani lat 
I on (Pescheck), A., ii, 1002. 
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A., il. *>»■ 

awta*. ill Ifc* *« wd 

KdXiiuauiili). jL. U, SOS. 
,rfn.li<KM(Po»iX 
pbo,phonii (OMOtouw). A., U, 
*104. 

(UuX A.. U. *1 : tfwm j 

0X1 ScBMTfKHKUi), A., li, 1!7 ; 
(1,1 Waili ukI Vakdiviu. 1), ! 
A., ii. 1*8 i (Ft*!* tad SciiiT- ‘ 
risBtu*), A., ii. *04. 
iaSaenoe of tleohol on (Salakt tod 
Bitoa), A., ii, 411. 

ofTtnoot fooiu on (Woi? 
tad Otmutu). A., ii, lOOS, 
of pngnuc; oo (UdoubX 
A., ii, 1004. 

of tA« d^, olfoct ofohlorofonn on tho 
<Ll."!D«tT). A., il, 803. 
of tho fwtiu (LiNDOATj, A., ii, 
1115. 

olfMt of tnuacultr work on (Pl'u- 
HUE), A., il. 6:14. 
in phloiidtio ditMei (Wolf tad 
OsTtUEEO), A., il, 512. 
horiao (SoAFFiBl), A., ii. 216, 607, 
625, 

iaporttnoo of tUtnloin in (Hunter 
tod Gitine), A , li, 218. 
iii6u«ac< of phonjlciochooic acid 
(atopliAn) on (Staeee.nstein), 
A., li, 76S. 

in liter difOAM (La Fra.nca), A., ii, 
lOlS. 

action of tloplitn on (FromhebzX 
A., ii. 1016. 

of ottreh (ViuAr), A., ii, 744. 
of talphur, effect of coIloiiUI aniphnr 
on (Uaillakd), A., ii, 622. 
vie leid, in rabbilt (Ackboyd), A., 
ii, 747. 

Miinittion ofenlphv in (Taylor), A., 
ii, 410. 

XitabortUE. See under Boron. 

Hettl, ^tential dilTerencea between a, 
a^^ectrolytee (Ooyot), A., ii, 

Kettllit chloridea, thermtl tntljiiA of 
binary Biiluret of (Menoi), A., 
ii, 062; (SAKjOOimiNI tod 
Scarpa), A., ii, 034. 
toUdiSetUon of tqueoue aolutiont of 
(SPIRANRIIT tod Pavli-NOYa), 
A., ii, 1087. 

looridet, cryittUtHtiphy of (de 
SCBBLTRS), A., C 606. 


■ttalUE lididet, thefail tatdyiU «f 
raiitun* of (HEBBMAitBX A., 
601. 

tdditin oijpuiie eoBnomda U 
(ULNwartKiNX A., i, »*». 
wnt, rtUlion betemen tbt afamvliai 
apeetrt of, ind their YlMSt^ 
(Crthili), P., 66, $26. 
nitridM, pre|itralion of (VoubbaEOeX 
A., ii, 600. 

oiidct, action of hydroian IlmrtdE Eft 
(van Haaoen and SuinX A., li, 
804. * 

action of, with phoaphoryl ehiteidt 
|HA.<aETT andTaVLOB), 140^ ; 
I’., 155, 

action of Uiionyl chlorida on ('Dab- 
riNa And lluuEiON), A., ii, 676, 
catalytic aciaaion of vtva to 
(Saratier and SlAluit), A.,i)S4A 
(leroiidea, conatiiution of (TubabST 
and Kibuil), A., ii, 067. 
lalu, vtiou of nltra-eiolet liAht OB 
(Beutuelot and OaviibchomX 
A., ii, 242. 

tiid mixturee of atita, eleetrlixd 
conductivity of (BENEATH End 
Waisopf), a., ii, 647. 
conductivity and diaaoclatioD ol 
(Himpord and JoNU), A., ii, 
060; (WiNaru.'l and JuBU), A., 
li, Wll. 

compound) of, with hexiniethyl- 
I'lictetraniine (I)akbIERI and Oai>- 
ZuLARi), A., i, 164 , 266, 268 1 
(Baiiuiebi and LA.ttoNl), A., t, 

268. 

hydratiuttea of (FranzIN tad 
Li'ckino), a., ii, *85, 
componnda of, with nllroni oxide 
(KiinLaiTiomu end SazaxoffX 
A., ii, (30. 

snipbidev, actioo of carbonyl chloride 
on (Cmauyebet), A., li, 602. 
elkyl lulphatce, liydrolyeie ol 
(DnuaiiXL end Linhaut), A., ii, 
707. 

Metallofraphy, aolid colloidal eohltioM 
in (lleNEtilcK.)), A., ii, 26 ; (LOTTIB. 
ItoeEK), A., ii, 104. 

Kttalt, ipectra of oombuation M 
(Ueunier), a., ii, 670. 
photoelectric effect of (PoHL tad 
Frinonreih), a., ii, 787 ; (Lufat. 
BANS), A., ii, 788. 

ioSuence of riuiinni raye on the photo 
electric seneitireneee of 
A., u. 667. 

velocity of emuaion of electnnt h] 
(Hvoiies, Koyabik, tad Zaxb 
zEwexi), A., 11, 672; (HaEBHaai 
Jumr), A., ii, 064. 



mm. 




iMli. ImMM, knmUm of pooWn 
iom if {KMKMUncz), A., ii, 
lOM. 

ishtioB bitpwn tbo mtial oonotosU 
ui wteotid of (rttcomcKM), 
A.. ^ 4i*. 

(ohnnk Hlf-indietioa of (toii 
D trmmM), A., ii, M. 
daetriol eoDdoetiTitf at oa Hqo«> 
fiwtMni (WAOvn), A., ii, 177. 
lutt libonted doi^ the eheorptiai 
of .oleetimu by (Riobaumoii and 
Onn), A., 11. SU. 

thenneeU^c foret* of lolid oolatiooi 
of (Biuoulu), a., ii, Its. 
thenwexponiioii oflOEOiniuji), A,, 
ii, 851. 

eUetioitjr end thermol ezpoDsion of 
(SiloLnocBMiOT), A., ii, 851. 
eODdnction of, number of electrou 
concerned in (Kicbolsob), A., ii, 
888 . 

Torietion of the Tbomeon elTect with 
temperotnre in (CiRUAK), A., ii, 
177. 

inflnence of preeenre on the melting- 
pointi of (JoHBeTox and Adau«}, 
A., U, <98. 

intnence of temperature on the com- 
preeaibilit; of (GrObkiken), A., ii, 
188. 

relation between the tempentore- 
coefficient and the epecific reeiatance 
of (LiiTDReK), A., ii, 176. 
paaairitj of (Odnstab and HilL), T., 
1863; P., 222; (Kiwiakowskt), 
A., ii, 401 ; (Flade), A., ii, 461 ; 
(Grave), A., ii, 896. 
formation of aolid eolations of (Bruni 
and MlBRORiNt), A., ii, 703, 
860. 

allojs of, with silicon (Fbilucv), A., 
ii, 879. 

velocity of solution of, in dissolved 
iodine (van Nahe and Bosworth), 
A., ii, 973. 

actiun of ammonium trinitride on 
(Browne and Houlshan), A., 
ii, 1086. 

corrosioa of (Lonckuib), A., ii, 1089. 
corrosion of, in sodiom trinitride solu- 
tion (Turrentine), a., ii, 693. 
aerial oxidation of (Dunstan - and 
HlU.),T., 1836; P.,221, 
action of hydrc^en sulphide on the 
alkyloxides of (Rule), T., 658; P., 
60. e 

onlphnration of (Ohhann), A., 11,481. 
action of snlphnryl chloride on 
(NoethX a., ii, 798. 

.decamposition of water by (Eebn- 
JAVK), A., ii, 716. 



Mraxiiio (OnoasnAsv ^ 
JXoBE), A.. I, 944. 
colloidal, sdutiana of (Loasv, , 
879. 

solnbaity of, in distinct ..t, 
(Trame-IIekoaeixi sad s. 
A.,ii,116. 

aet^ of, on gnaiawnic ...j 
(Bpcemaster), a., i, 3 M ^ 
pharmaeologieal action of . , 

O-ComroR), A., ii. 418.' ^ 

rare, action of aalioylic acid tai. 

of the (Molleb), A, ii, 940 * 

nnivalent, thermal analy,i, | _ 
mixtures of the chloriih^ 
I (Sanbonnini), a., ii, soo 
thermal analysie of miitu,,, j 
cnprons chloride with , l,|„ 
of (Sandonnixi ; I'oai " 
Gabbi ; Dx Cesaris), a., ij, 
volatile, vapour-pressure curra 
heat of evaporation of (G hioiwm* 
A., ii, 468. "• 

recovery of hammered (GuiLLtri i 
ii, 97. ’ ^ 

of the iron CTOup, mapiftinHj!, 
of salts of (Weber), A., ii, lOi;. ’ 
of the platinnm group, phyiicd iia 
perties of alloys of (Giibeli, a - 
10, 361. 

precipitation of, from soluliouj ,,(> 1.9 
salts by hydrogen (IrATiirr «( 
Webebowset), a., ii, (IS. 
replacement of, from nou wmefui lah 
tions, and their solubility in nsa 
scid (Oates), A., ii, 394. 
action of, on the resgenU fgt bM 
(Michel), A., ii, 656. 
reactivity of halogen aloitis L.vtih 
(SiAnniNGER, Clab, sad a»u, 
A., i. 624. 

action of, on aromatic ketD-dilorths 
(Norris, Thomas, and Brovn , .t, 
i., 31. 

resistant, sctioa of phnephurics-:! a 
(Wunher and Jea.v.seret), 1. 1 

giving sulphides insoluble n 
acids, rapid detection of (ruin 
Escoi), A., ii, 940 . 
of the platinum group, qusliUtiti If 
teotion of (Cubtm an and EoraiUiS 
A., u, 661. 

estimation of, electrolyticsllj iPriOT 
and Hhlett), a., ii, 438. 
apparatus for &e electreirtic 
and Smalley), A., ii, 434 . 
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i.i,„ " ii^kwt ■few 

^Mt), a77 

Ht tl *d* la •rcHnm 

iBd Hemn), A., B, HO. . 
ynWtiw aaiiyrit of, i4tl»at 
lijting«n or uatMahm 

4.. a, lOM; (Bwani), 
A., a. lOSl. 
hrtifHQllltli 8MWKicrPb«i|ilionu. 
PMaiufili* mM. 8it aBdw Tui^d. 
MMMi* Itw. •jnttiMli of (BemiuicksJ, 
■a-, iij 1»S. 

Inm Attxuxbi* (Itcuxin), A., ii, 
HOC 

k fronColondotHKHiDBir), A.. ii,lKI«. 
ttMfio itoMr fVoin Dokai^t (Claske 
ukIBowiun), A, ii. Old. 
frem Strluid (Buxtixa), A., ii, 48 . 
Htwri* *(MM (W*aL), A., ii, 47. 
laltMit ftaClN (Feisivotos), a., ii. 

, 407. 

btkut. (qnilibrinm of tk* rorniatios 
of (P»l!iu ud Fairlie), P., 505, 
btkUM, tlidilon-, action of, with di ja- 
lolflfflothua (Lavrux), A., i, 53S. 
Micro-, eondomntian of aromatic aide- 
kpdM with tRaMFRY), T., 282 : 
P., 20. 

Mdinin dariratirc, action of plwnyl. 
carbimida on (.Stsivkoyk and 

Daibi*), a., i, 280. 

Pattaiad l M UB TliB acid and iu ulta 
aad dariYatiToa (CtlitWRsmix ami 
Hutiian), a, i. 542. 

aatWnlplunii, a«ida.ytt 
■nuni aalta (Piurr and Janiw), a., ii 

’ 

bchaxldc lodiutn, action of, on 7 . 
nitroatilbana (Hxtw), A., i, 7)7. 

KMaruatophraoaa, .amino-, 
hYdrochlonda (Maunkii and 
Hahk), a., i, 849. 

!2:5^ikydroxy., and its dcrivotivna 
L and AiitKti),A.,i,g5& 

powiyMot^aaoBe, 2:4 dihydroxY-, 
^"d ila acetTf dcriYativc (Bahuelijsi 
Aoaiu), A., L 866. 

, *^®*y'^*j**i'MblpliAayUeati« 

^Jg^-^thyU^aia. 

R**k**y»*-a^l«ljinaBtlc acid 
proiaiiai and FaixiiEi), A., i, 833. 

Monoiiroe 

iJhWro“^ Achiswoh), a, i,70. 

jUTBAeo.). A, i, 469. 
^•wmtteHllnoia, 1- and S- 

nitre-, and Wo- (BwictCK), 


■Ss^srsrrssjf 

.*C<x). A, i. 469. ' 

••“wAwFb^wdlidUNht, C^oiiw. 

(IlLAxaawa)^ ATCtt 

<f HAKitjan and Fuuucaj), A." i, JWC ' 

o-Hottaxjb^i, add, Athii ^ 
ncCAuwpAreyfatiAlitAwiw actfl. 

a Mj**'" *«><l BmoaV 

* adA 2-a(i<tyiaaili» 

(hAu.nACu.),A.,i,686. 


^■■•‘‘“Tbaiuartaaaai. m, and •- 

chJu^a, «■ Wia ishJoroiwitto., * 

A‘ehiOKiii)ifio*^‘ch]oroa {PK7KSiO)if)a 
A. . i, B80. 

O-Mathanbaaiophanona. 2:4 df-hydN 
A*^V M6 **'* *l*»TWU*lX 
j 2 Matlioxy-l 8 bcniofnlBOBA (Will. 

' MI'llek), a., i, TSa. 

" ■attoETHnaoylbanitaldJ** (TlTMta. 

LET and ilroiiEa), T., IdOd 

2 ^HatboEYbaniyl 1:8 dihydrouo. 
isdoWand ila aalta (TirnwAAP), A. 

■ P'lfttiioxybancyl.aa-dlnutliyiaaate- 

|>)iaBant(liAi.LEH and Daoeb), A., 

P MathoxyboaiyldimethyUmina and iU 

«alt« (llKKK.NEAll), A., i, 779. 

*'P Kathoxybanayll4iMa«lii*.a-»- 
mathnxyphtnylwumlda (Cla«m. 

and Fiia.vcib), T., 323. 

o- and p ’XathoxybauylUntaaiao-a- 
phanylacitaaida (Claeke and 
FRANcia). T., 321. 

P ■•‘koxybanETlldtnahj'daBtda 

A *1*923*'' ”''*^P***’*’ ; 

p-XatboxybcniylmathyUiBina and itt 

hydrochloride (TirrEXEAf), A.. 1, 779. 
*ro6*^P T-.: 
MathMycamphoroJt^e add, mathyi 

e,to (TIXOLE and BATEt), A., i, 64. 

o-o-Xatboxyolaataandda (Stoebmee.* 
FEtDEHicr, BRAtrrioAM, and NBrai^’ 
*L). A., i. 296. ' 

•n-KathoEyoiaiuunio add, matbyl aatar 

(PoaxER), A., i, 68. 

m-XatWolnnaml* add, 4:6- (fAydr. 

oxy- (Mooee). T., 1046 4^., U9,^ 
p-^th^eiBBEBda EaU, |kl^ida of . 
Wi RTita and KAnrsiE^, L m f 

p-Xa^nf&elBBa«fa - 

deriTatiTaa (Btoiemee, Fim 
Beaptioam. aad Hnsn), A, i 



4'47druzj 

(.SloBbHEIi ftua FulKMKl.;, A., I, 633. 

4 XttbdiydltthylphthAUd* Aiid ii* 

derivitife (Hauee , A , i, 

h7\. 

3 Methozydiliylrolmiopjnme (T«< in- 
TV HIBAEI.N and NlKITI.V) A., i, 10»)7. 

7 Kathezy-S 4 dihydro 1 d-booiopyrone 

(T^< iiiiHMiibAEtK an^t NiK!Tl*i;, A., 
i, 1007- 

2' XethozydipheayUcoUinide, 4 byir- 
oiy- fBlsitZVCKl, BaJ It H, ftbd 
BEKHlSi, A., 1, ftdy. 

2 - XothozydiphosylMetlc acU, bydi 
oxy-, Ucton*- of tiilsl H/Y» Kl, rAi i.i iJ, 
atid i’ERRiv), A., i, 

4'-X«tbozydiphenyUe«tic aeid, 4 hy<lr- 
oxy- (fjlsi K2Y< Kl, i’Al Ll H, Eod 

I’KhhlN), A., i, S68. 

4' KethoxydipheByIaeetoiiitrlU. 4 hydr- 
oxy , and il!5 ai.etyl d-tivalive • I’.jh* 
1 I 12 YCZ 1 , Pali Is, aiid iV.Kltl.N;, A., 

i, m. 

S:4-d4hydroxy-, and its diacctat'- 
(Bm'i kZYcKi, I’Aftrs, and Perris;-. 
A., i, m. 

a-Xaihozy-aS-diphesylethaoe, d rdtro- 
aterftoiwirjk'ri'*, j>r» {-arati<itj of (Heim), 
A., i. 717 

;>*Kethozydiph<nylphtbalide (Meyer 
and Pint liKii ', A., i, 7'2:i. 

2'*Xetbozydipbenylf ulphone 2 inlph- 
inie acid ^ Fri mid \ oor-, A., i, f»57. 

2''XothozydipbeDylialpbone 2-aQlpb' 
onic acid, and itu unilido (Fries and 
Vo(JT;, A., i, r.fw. 

2''MetbozTdipheiiylatilphone-2<iaIph 
onyl cliloridu (Fries and Noot;, A., 
i. 557. 

8 lletboxy'l:4 diphenyM;2:4 trUsol- 
one (lU tn'liaiid LiMi-Af ii). A., i, 335. 

2'K<thozy-4'-«thoxyctiIbene(STOKR>iKU 
ami Fkiemel), A., i, 632. 

Ketbozyl groap, estimation of, in .soils 
(Shukey and Bathrop', A., ii, 327. 

4-Hethozy l methylanthraqainone 
(Fisi'hkr and SappekK A., i, 2-’S0. 

3- Xetbozy'5 m4tbyl-2-/Wcblorcmetbyl- 
phthalidc (.Meij>kl'>j), T., 1716. 

6 Xetbozy-S-metbyl 2 fricblorometbyl- 
phtbalide (Meluulm), T., 1716. 

3*Xetbozy-4;5 inetbyienedlozy-l 
metbylaminocthylbensene, 2 cyano-, 
and its siilts (Rabe and McMili.an), 

A..i, 77. 

2'-Xotbozy-S-metbyldiphenylacetamide, 
4diydroxy-(Ki.sTRZYrKi, Pauu's, and 
Perrin), A., i, 869. 

4"-Xethozy-5-methyldipbenyIacetani- 
ida, 2-lijdroxy-, and its derivatiTes 
(Bistrzy(. k!, Paulvs, and Perrin), 
A.,i, 868. 


2' Xatbozy-S mtbyUipbfsyU**.:^ 

add, 4-bydroiT-, ucton 
TRZT< Ki, Paulis, and Pet 
M9. 

2'-X«tbdZT4 metbyldipbeBTi';.- 

ftcid. 2 hydfoiv . and 
(BlsTRZTCJtl, f’AfLl^, a: 

A., i. 869. 

4' Xatbezy 3 BttbyldipheBr:. >. 
acid, 4-iivdroxy- (fiiMr. ; 
i s, and Perris), a., i.s - 
4' Xetbozy 3-matbyldiph«cy: 
acid, 2 hydroxy- (Ki'i' ' , 
i », and Pekkis;, A., i. * 

I 4' Xetbozy S metbyldipbecyia.,*.* 

• ila. 4-hydroxy-, and i:- 

j live (Bisirzycki, P.ui: . 

• nis). A., i, 8CS. 

i 2 Xethozy 3;4 matbylenediozr 6 • . 

■ methylaminoatbylitilbent. 'j , " 

2:6'-'/njilro- and d^-riva’.,-. 
and Kobissi^n), T.. 21:7. 

' 8 Xethozy 6:7 metbylenedioxT 1 
yl-2-meUiyM:2 dibydro 
iFKKL.ShrtMl A* ' 

2 Xetbozy 8:4 methyUnedloxy 6 t,;T 
itilbene, 2';4' f/iuur-. ,ii' , 
PjiHIN.SON T.. 2130. 

5 Xetbozy 8 znatbYlphtbalic ic.: 
its anhydride M 

I 8 Xetbozy d-metbylpbthalic ac.j 

I its anliydride (MklI'Ri v , , 

' 5>Metbozy 3 metbylpbtbalide 

I T. , 171s, 

) 3-Xetboxy-5-metbylphthalide 
; MtfM,', T., 1720. 

5 Xetbozy 3 metbylpbtbalid« 2 'i:; 
ozylic acid and its • a!- i : 
nni M), T.. 1717. 

' 3-Xethozy b-metbylpblhaliL-it i (a- 
ozylic acid, and iuca; 

! hui m), T., 1719. 
j v-Hetbozymetbylpyromucic u 
(Cooper and ^ in A i.t ,T, 

134. 

l-Xetbozynaphthalene, ! > 

I and 4-nitro- ( ii-- k- A 
I 341. 

i 1 Xetbozynaphtbalene 4 salpl::.: 

' acid, sodium salt (Vui; -. . 

i. 341. 

i Methoxy/x’Wnapbth hydricdouf 
i CER and Starlini;), T., i 
; 259. 

’ 19 2-Methoxynaphthylacrylic u.i 
I GER and Staki.ino). T., 2 0 - 
0-2-Xcthoxynapbthylpropioaic k 
(B. tKGER and St.vkli.m 7, - 
V., 258. 

d-m-XetboxyphenoxypropioEic » 

(Tsjchitschirabis and • 

1007. 
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« 4ikiiuo . 

fi iCl/^RKK Aud 

;,.T-. m 

Ki<i«sf^ttyUMt7l «‘h!ohi)«< ’ 

^ i ; >>,fR »uJ KrrrRR\ A . i. (>4l. 

. %i\hiX7 * rk«yt'r;^ 

• fta*. 4 bmmo , inyi 
, rtamJ UiEitfeir), A., i. 

Xf'^«X7 * phcajl 8 uif7l*A4-r htpt 
U:*^ * «fi«p)i*Bjlh7dratofi0, C 

X . ItAi K»: 

. ! i<:c:iuLii , A., i, Vil. 

• Mr.Uty ■ phtBjl q /> liUpl-A^ h*pt 

fl • 7iV ^r8>)rt»U)o- (lUl Kl: aii.l 

< , ♦. 1.5 r . A , I. 'vA 

XriAoijpttfByleBrblibidikie aeid. St- 

! i.uil l»c‘l>?uic A‘'i4, '/jthlo . 

XrUoi7ph«aTle4rbithi4aie teid. .<• ■ 

J ,;v .V Itl, 7j?hi<» . 

i V X<tbflX7pheB7koamLrie acid 

All! Ki:tKVKl\ A., i. »k5:?. 

4 Xitboif ^ phBByleoBtiurLB. i Iiv tr' 
t. .x:;;! Its 3-vlyl il«*nvntivo (lUj; 
wmxiA f-r/'NAr.r'i), A., ». '.mj. 

4 Vfibsxy a phfBj^fetbtiifl, :>:5 fn- 
■ '.- j i<\.{i'..vv }U;mh.V\ T.. ; 

i 

/ Xftbgxyphtoylcthrl ilcohol k i ik v- 

’ -TA j.sv J1AH K( j; Ami in 1 AiuaK a* 

.. > . A..i. 

XuboxypbeBjltihpUmiae. a ./> i.y ir 

- . iii l i5* hy4r'».-liK>r;'l'- .i.;.! Immi/ 

vi -ifrsvalivrs , T., US ; 1’ , 

i .' 

t MttboifpbenylhTdintoin ,< im;kk 
V. i K-.\n* }>>, r, :L’1. 

I K«Lbox7pb«BflhTdro<oamArie acid 
iii«l Ki:iKycr, A., i. 

I MftboBjpbesjl d BaphthtetDchonio 
•cjd, • ijj'i ;.-s jiyJroxy. {I’ai iv. v. 

’■ iivi:, aI^l I,«»rhF\i \N\ A. j. 

I loihoxTpbeaylpropioaamide (F\i;ii- 

' - i ? IKKN K. HaYJ C \ 

I Xethoxy-d phcDplpropionio acid an-l 

■• Ti.thy! ' sh-r (SfHhAi I », SriiMj:; i.. 

- ' ) l A., i. iMl. 

I ■•tboiy d phenylpropionic acid, JU 

iroxv , an l its M-.-vj 

I ; I*., 119. 

^ Knhoxfphesjl. f’propjitriffleihji 

aamaBioo i'-li-!.- (K.ikk.nmim.i. A.. 

Heihoxfphenjlpyniric acid W.MiK . 

YT-i Dakin), a., it, 417. 

■Kelhoxy 3 pbeB7M:3;4 tSuodiaxole 2 I 

»Bii (iirscH aud LiMi'AfH), A., i, ! 

X*tliox7phan7lthiogl7col-(! ctrboxpi ' 
ic acid iKali.e at Co.i, A., i, 656. j 


♦•lletb«7plnUUe aah7dri4a, »ruo« of 
v'onjftyuiKU on 

ru . A.. s;i 

5 Milhoxypropioaie acid, mrihyl c^^pr 
'I »! RKi ;»!;,{ Kii n , A., {, 176. 

1 Ma!b«yprop7lbeBWflf, 3 nitro 

Hi Rii i I'K.ti A., i, 

6 Mrthoxyquifioliaa. *|>oc- 

Irur:, !). Aii.j F.'X>, f'..2S5. 

rMaihoiyiallcylaldabpda. (NTlltrrUre of 
sn » n - <.j ' a«tn‘i,hivo 
;ui.i I'n I \ , 

/» HetiiDx^aalieylideaaaBUiBa ^loirui- 

itl, I I’ei I X ^ ^ .juji 

2 MetboxjBtilbcB^, 4' liyiiruxy* 

i. .ij„i Kiukmki K a., i. 632. 

4 Mctboxyityrtne. • 3 o’jfiiirx.- iKkm- 

1 . T.. i* . :i, 

2 » Helhoxyityryl 4 qai&aiolo&a, p 

h\ V H‘ •..> !, Uti i,_ »|„| AMKXhl, 

A .i. I'-.-j 

; Meiboxyityryl d itfryWiByl keiana, 

Fi- mj! It- ..f (H.ii r.i; .uol I •jErKKi.K’'. 
A . ! . " 1 , 

Meihoxy»u)phoDie add. ytiHtim aaU 
I'i.ii I .! VMK* , A.. M. SS‘;l. 

; Jlcthoxyibiobctiioyi >^tttlpbida( M hhn 

>1 •! Ill-'- H . , l, .'.(I, 

2 Xtlboxy 2 ihioidlpbtnjlittlpboDaaitil 
•t' ,i}.,r Kmr.' »ji<i ViMir). 

A . i. 

5 Melbox7 Ml toluio add an-l it>i mithyl 

‘••tT \\|m t-ni Ml, T., 

2 Xeihoxy /' toluidiDt un-l ita aot-lyl 

•l- rnalivi’ (J;l,iSK^M A,, I, 62. 

•I -/.i.itf.i , Hil l ]{>, rlt-iivatiTe 

Ut iSK'M V'. A., i, rv.*.’ 

3 Mftboxy-J 3 7 trimetb7lr'iMurio acid 

•'•II i/.K A . I, Itis, 

4 XetboxytnpheD7lac«toailriIo (Von- 

1 vs , l.i;, f l-fiKIji, V AN I IKK Mf.l'.Vg, 

■' I H A I., Ill I n,nn(l V. IJuum kek), 

.• llpihoiyiripben7:etb7l«ne (Siai’d- 
ss-.i u .111 1 Kns 1, A. , i, 879. 

« r ti Xetboiy d 1:2 tripbenyl 3 
♦tbylbydraaimelbylcne iKahmav anti 
I'-i'i'.itUMFK}, A., i, 821. 

Meihyl aieobol, c^tiilibriujn of, Nvilh 
hydn-f hluric .-u-id and u-ith Ntilphur 
'lu-ij«lo (lUi'ME atj.l I'AMrii.), A., 
i. 4H. 

!»inl . .ir>«.u '/nixide or hy*Irog<'n hu1|»||. 
i'l'-. fujiil'iiity 'iirvi-H of mixtures 
"f (Hai’me aii«l i’tiDioi), A., ii. 
696. 

in.l Milf.liiiric aci'l, t-<|uilibriuiii in tbo 
n-action Uriwcen (KREMAyN and 
Nki mann), a,, ii, 28. 

'Ji liR. lion bt-twceij, and ethyl alcohol 
iK'ei.n), a., ii, 340. 
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■•Url aliehol, {ihyuoU^cal tctiuu 
(r’oii»»TRii>, A., ii, 753. 

of ^I,Ewi3<f, A.» U, 753. 
Mttlijl tthtr, fuAtliiiity carrcM of niix- 
turti of, with acetylene, etliTleiie 
aud nitric oxide CHACSfE and tie): 
HASS}, A., i, 8:K). 

and cartoon dioxide or hydio^rn Aul^.h- 
ide, ftuibility ftirvejt »»f mixture-! 
of {FUI’ME aud i*):k»:oi , A., ii. 

Methyl •■diinethslaTiiinoamyl cllier (v, 
(URAL'S;, A.* i, fll.3. 
bromide, preparation of liTol'E.s , A., 
i, 413. 

/riHuoroethjl ether (Su autj*', A., i, 
763. 

Methjlaeetoaylanthraailic acid fHor- 
RBN, Aklnui and KiTiN*.Kn}, A., 
I, l'^9. 

3-Methylaeetophenone. «chloro-5- 

airiino-, A/:et)'l derivativc(Kf;srKEU.). 

A., i, m. 

4 Metbylaeetophenone, w clih>r<'-3- 

aiiiino-, and w liiloro-cir bjoiiio-3- 
arniuo , acetyl derivatives of {Kl.slk- 
EtL), A., i, 991. 

3-, 4 , and d-Methylacetophenone, 2- 
hydfoiy-, and their ‘{erivntivra (An* 
K< HUTz Jiinl Sf iiiiiJ.), A., i, 316. 
lOMetbylaeridioe, saltn uf(KAi'KMANK, 
Alsprum, and Wiumku), A., i, 
751. 

a-Methyladipie acid, silver salt (Ha- 
M'oKTH, Ukkki.v and Wai.i.aciO, T., 
130. 

^ Metbyladipic acid, nuthyl e$i!:i 
(Skmmi.fr and .Maveu), A., i, 733. 
d Methyl a-allylbatyric acid, a hydr- 
oxy-, and its ethyl ester (IlAUzr.Ns), 
A., i, 280. 

l-X«thyl-3aUyl fV/cA’hexaa-S-ol, and its 
oxidation jirtxhicts (SAVrzKKf), A., i, 
114. 

l-Meihyl-3allylA‘-^j/cAihexen-3ol 

(.Matsciiuhevits! n), A., i, 962. 
Metbylallylpropylamine and its plalini- 
I’hloride and iiurichloride (Kmue and 
SfiiELLBACH), A., i, 282. 

Methylamine urnnyl jiho-sphate (Uaj:- 
THE), A., i, 520. 

2:5-p XetbylBmiaoanilo l-phenyl*2;3- 
dimethylpyraxole ami its s-alta and 
derivatives (.Michaeus, VivRl, and 
Doepmann), a., i, 1041. 
I'Xdthylanunoanthraqainone (Ull- 
MANN and Fodor), A., i, 467. 

4-hromO. (FAJillENFAUlSIKEN VORM. F. 
Haver & Co.), A., i, 469. 

Methyl •2;4-d/amiiLoani5ole (Aktikn* 
GbSELLSCHAFl KL*R AnILLN'-FaBRIKA* 
TtON>, A., i, 493. 


, b Metbyhuaiaabeaty)^ aetbr ^ 
aaid, 2-hydroxy- (Axii’.i 
FxtHAKt'FaBRJKKV Vu / 

GlfGVh A., i, 97?. ~ 

« MethylasiBebe&fylBtUtT:!^:: 

and ita hydrochloride fS- 
r.tu.iXA-;, A., i, 74-3. 

» MetbyUaiBObenfylsetby! . 
and iu hydrochloriiJe v 
fAlXlEArtv. A., i. 743. 

4- Mftthy lamiAO- 8 :S' dimet by ; : • . . , 

4' aao-p dlnetbyiaimiae 
derivalive-s (Kasw^iw : 

A. ,i. 9.32, ■ 

4 M6tbyUuniD0-3;3’ diffiethy]t:.' >. 

4 -aw A*naphthDUKAs* ' " b 

HU), A., i, 9-32. 

4 Methylamino S:S'dla6tbyid.'‘,».r 

4' axo 3 naphthol 3:6 ^ 

acid, fMKlium salt (Has. , ^ - 

KU), A., i, 933. 

4 Methylaoino-SrS' ditteihylii'i.,.^ 
4' diaioiuBm chlorid.- 
UtK KEi:;. A., i, 932. 

6 Methylamino-lrS dimethylbrU;-..,, 

>v.ra/ri{i' - (Hii.it: ai.-l K ' 

i, 241. 

4' ior 2 ') Malbylaminodipheayi 

iiiiiino-. and its d< riV;iii . - ;.v 
am) l>KU*.KU\ A., i, s.M, 

4 Metbylamino^pbeoyl 4'axo d; 
metbylcDiline nntj !,v 
ide (K.vssv'W and I'.ti.i.K i 
821. 

4(«'r 5,;'Metbyl-5 for 4) 0 aaiac^jh. 
flyoxalioe and iu MUt-'i; . 

2057 ; r., 259. 

6*Metbylaniino-2-etbylUiiolpyr’.E;;'.:j 
f.loiisw), A,, i, .')0h. 

1 Metbylaimno-4 methoxyaaibri 

one (I’AKnKNFAtUOKtS 

B. vyku k Co.), A., i, m;* 

2'Metbylainiso-3-metboxybeD23;e n.: 

See Divrnasceninio aci l. 
lMetbyl-4 • and 6 ^-amiDOmethylrif 
oxaline and their wits d'vw 
2182; R, 275. 

4-(or 5-)Methyl-6-(or 4 ’'araiDoair.hT. 
glyoxaline anti its .sjili-r iK- 
2059; R, 259. 

a-Metby lamino-s-pbenyl < ' propri i.;; 
bol and its hydoK'lil-Ti-b Oi i ; 
chloride (Emue and K' '■n? ' 

715. 

a-Hetbylami&opropionic acid. • ' 
(Zelinsky, An.nenkokf, t; - 
off), a., i, 773. 

MetbTl'jS-aminoiVpropyl ketj:e - 

and derivatives of (Gaihu..: . -■ 

213. 

6*Metbyl&iiiino-2‘pyrimido&e 

amino- (Johns), A., i, 5Ct' 
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li. !43i 


Bitril* {B iv Rak- 

r.rTRtKfi and 


\ \ ll 

^ g^*,; ^d il> hydro- 

fOiibAUU tad l‘ruc»i<^ and ’ 
B, olUof tJlf Utt« >l‘l' KAIill 

'.A kl'rnA). T., M. «5. 

KlAjI ^ i»Tle»rbiMl »iiii hvJrojj^i. 
f I i’ii*' tif. wd jw finciionidinf mII 


■r i*n- »uJ Kunvos!. T . (•>!, ej 
««kTi » 


\,!. frU, 

j.iiTi 44 


\{iOk'kY), 


A.. 


ifiiyl J * 4myl<'K‘<'h*MB« (Maii h>; 
’ , i Ml i.Ai . A , i, 

Kcthfl S ol and 

•« ia.raiiTM (.MaM.Hi: »nd Mri;Ai . 
\ 

I l*ihrl 3 ''di«Me »ud nt 

‘ , (M*n MK aud Mri'.Ai . 

ItfiAylafihydroeoUriuneQiU'omethan^ 

‘*■‘'1 lo'i'.JN'.oS . I.. 


InhyUaUina 2 lolphonic teid. I 

■Hi'.' , a/id tl.i:* lorir.’tjN'udiii;; < lil'-i i>l*‘ 

• i I i<’l.AiH 7 . , A., I. 

rT. 

^ Xtt^jrli&Uiso 1 pbeoTl 3-ffl«tbflp7r 
4 m| 9 , i miiUM-, .' 1/1 filler** . HJid i‘i- 

i /Miilio-, and thoir dmvittiv.A. 
Ml JMttK and Ahuaham , A . i. 

i XaUyliuiiliAO 1 phenjlpyraiole. and 

\ (Ml« IiaKMp* :»iid Wai ik»: , 

A . 1. lost'". 

Xatbylaalliaoityril phenyl ketone 

i.Ksv\.r . A . i. 

i Xeihylaniiiao I 0 and /« tolyl 3 
Btethylpyraiole -ind ^.ilu {.Mn MAr.i i'' 
a;.d A , i. 

Xalhy] /• laiiidine, and \is .\ iiitro . 
>1)1 A' Nilri'SMJ dciiiativi*' (Kkvkk 
.-i> . A., I. 1-J4. 

3 , ‘J h , and 3:f> {Kk-NKIluiv 

41)1 !>r Lx'< ), A., i, S'*?. 
l-XelhyUBthra«ae, o- and , m.d tin* 
} ; ra?? nf tb‘* faiuu-r, aSjil J 
Ki- ifMi and Sai'I’KK}, A , i, 
■MathylasUmnil, honiiih'^y >4 oiitlirauil 
*ilh S nr.inKn , A., i. 


litthyl I BAihr&^nlsosylboBtimUuolt 

(t'tLU.Ub«f and A.. ». 

VtUyUspArtie Mid. ethyl wtrr ,l^zt.tv- 
frkA. Avvt>tKorr. and Kiukorr). 
A., i. 773. 

X«thyUir«piAina of 

A . i. l.V'. 

A' ICtlhylbcBiidlB* Miid ii> ^alta aud 

d4riTi?iV4-ii KA^M■v^. and Mztn.iti;', 

A . 1, s-n 

3 Vethylbeniimiaaiol* jM'it'iCHc and 

Ramv. A.. I. 3;n> 

• and its salu NlKMKM- 

‘ 'A sKt , A , 1, $’>. 

6 XathylhenaimiftAioloBt (Ki-n> and 

s iif'in.'. A . i, 

3 Xetbylbeoxoteirtnie aeid- See 8 < 
M> tJi\ ]• . utnsriii. I hvdiovy ■ 

• ' and 1 Ketbyl 4-broaon»tbyU&« 

1 : hrxane, |H>«cr of iTZK* 

kis -u.d P.^i r'. T . K'oj:; 

1 Vethy) 4-bromora»ibyl<'>r/ hexafil. 4- 
htoino r}’»|.,KIA .uni T.. 15-d* 

Metbylbroclne. a.riyl iinivative of 
1.1, :■ H' and A s I'Kn.sos 1. A., i, 101 S. 

> Metbylbutane tricarboxylie teid, 

and It.- •t’.il isUr and eyaini-, ethyl 
ah, I i’EjiMN\ ’1’,, 762; 
I’. 

ri MeibylbuUa rf ol > on* {intuflhyl 

I / itvilivdra/otie, and 

r d« I MKl> and di>lil.lN)t 

A . I. 

ti Mflbylbutan 7 on*. ^ liylroiyl- 
Niiiin-'-, aii'i ii'* i>iitiH> and ilprlvallvoa, 
and ri ljy<ltt*\\ , oxiine, anil fl nitroao- 
liadt-'X V i.atiiiin' , uiinir (I'faMASo), 

V, I. i'i'V 

/} JCelhylbuUnDDo-^ ol ‘ind iu n'ini*‘*rln 
«/''»«• iiyt iHJV.!.), A., i, filA. 

.•i Methyl A'* buten 7 ol (KaHtiRNrAB* 

J;(KI v 1 I’.AN K.ll A A., i, 

1 Uelhyi 5 ).'■ butyl 3 allyl A* 'iWo- 
bexen-3 ol (M .vr>" nt’nr.virM 11 }. A,»' i» 

Methyl n botylcarbiaol, livdmi^en ftic* 
. mat. .if (i'll KAi n atjil KknvuS), T., 

i 'I'Melbyl .) butylcarbinol. and hydrogen 
' [ihthalati’ Ilf, and its hnn iiie salt, *nd 
th«- i Milt of tlip hydrngatt 

KUiTiniU* (I’l* kAiu> and Kknyon'), T., 


Xetbylaathrt&ilie Mid. 5 nitroKo*. 

I vn iiDuMlt «f(HorRKN and Anr.MiT), ' 
A . 1 , 129. 

s XathyUntbrappimidine, hronm- 
4 aiiiiDO' (FAnBKNKABhSKKS Vuh.M. F. 

Ror.t: A Co.). A., i. 167. 

(7- XftbyUathraqtiiflone, 1-, and 2- 
Wntno (hAniibCKE AsiU.s. A SoltA- ; 
A., i, 885. 


t'.0, ti:.. 

Metbyliv/butylcarbiool, hydrogen sue- 
Ijiiiale of I I'll KAIili and hENYOs), T., 
7)9. 

'/ :iiid / X«tbylvaobatylearblnoli end 

th.ir derivatiTfa (PiCKARD and 
Kisv'i.v'. T.. RO. 

8 Kaibylbatylon* /S? glyool (CtAMi' 
( O' and .Sii.HEi!/, A. I i, &li, 650< 
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1 Ktch jl A-fz-rt betTlry^'A'htiaAMe^tie 

Mut ftiid ftj Ktbyf tmUr and cbloiide, 
aad hydroxy- ’ bAKza.Hn and 
A., i, y‘‘5». 

i Kathy 1-8- (V/botThyc/'/hextA 9 ol 

!Maii h« and Murat}, A., i, I2d. 

1 KethylS Urt. \^ij\ryf.h\ajM,n-A 9M 
fUAHZRN* and Roai;, A., i. 
a KethylbatylmalonuBie acid Karkkn- 
rABKtKCN VOhM. F. Hayeu k C«>. •, 
A., i, ’j.VJ, 

l-Kathyleaflbllda iiii.u and TiMRs 
A., f, 092. 

Kctbylearhamidtc&rboxyLie acid, 

of (MAHiUiM, A., i, 

0 3 Kathylcarbonatobaiuoytozjbatttoie 
aeid (KlSH'vH.v, I{aa><, v. 

Lauihcm, and H'nm.ArKj, A., i. 302. 

3 Kethylearbonato 4 hydroiybauoie 
aeid Fiuciieu and FftKiDEsnEnr.', 
A., i, S75. 

4 Kethylcarbonate 3:5 dtnitro l propyl- 
benxe&e (Tnr^MM and nu\i'ZHCiu>\ 
A., i, 710. 

>/ 1 Kethyl 4 chlorobromomethyl^.V'7o' 
hexane, l-chhiro M’ki-.kis dnd I’oPKh 

T. \y 2 \ 

1 Ketbyl 4 <3d i/fcblaroethylbeiKeiie, 5- 
i;h!oro- fAuwKUM , A., i, 

S'KethTl'i ehbromttbjrlbenioic acid, 
2-liy'lrojy- (Anii-INKAKKEv- k 
KxiKAKT-K.UIUtKfA' V.,UM. J. R. 
GKiiiT), A., i, ii'S. 

4{ur d) Ketbyl 5'>r 4' ohloromethylgly- 
Oxaiineand ith )ivdr<.Kdih>llde(KwiN>h 
T., 20ri0; 1*,, 2r,9. 

1 Methyl 1 d 'chloromethylcr/ A'hexadi- 
ene-A^ acetic aeid and itn «*thyl e^ter 
(Ai'WKR.-<), a., i, 298, 

1 MethyM*7/chloromethyl'7/c/'>hezadi' 
ene-4-acetie acid, l-hydroxy-, and iu 
ethyl ester (Auwkiih), A., i. 29S. 
l-MethyM-'f/chloromelhyl'A--^-(ryc/o- 
hezadien-4-ene, 5-c]iI'>ro-, and iU 
srmiciuhazone, and 3:5'7/cliIoro- 
(Auvvk.Rs), a., i, 383, 384. 

1 -Methyl- 1 -I /chloromethyk</'‘/ohexaQ-4' 
one, *2:3:5t6-Wra(hloriv (Auwkhs), 
A., i, 384. 

l-Methyl-l-(f<chluiom«thyl-A“-(7'/‘'- 
hexeoi'4-one, 8:6 dicliloro- iALwri's\ 
A., i. 383. 

l-MethyM-^rchloromethyl-d-methyl- 
eDe A-'^-(7/<7<^2iexadieae, 3-chloro-, and 
3:5-rfrchloro- (Auweiw), A., i, 383,381. 
Methyleodeine methiodide (Psuhokh, 
Dickh.\user, and D’Avis), A., i, 908. 
Methylcodeinimn salta (Gerbrr), A., iy 
154. 

4Methyloonmarandione, phenylbydr- 

azoLMs of, Rud their derivatiTes 
(Auwers and AriTz), A., i, 585. 


MetHyle«daimiuB aalt« Orr t ■. 

154. 

a and B-Mathyl-o eoamarie a.; -4 

and Vole?. A., I, 203. 

B MethyleonBahaan i nitrv. 

i P.. 24«. 

< t-Methyloonaaria, 4hyi; 

i m*'thylheiHof‘tr>jrtic 

and Suholl’j, i, .Hlr; 

; 7-MethyUoamana 4 acetic xc.i 

i (-stt-ni iFkie^ arid V'.j j; ^ 
j 6 , 7-« and ••Methyleoaffiar:: 3 . . 

oxylic aeid, Idiydruxy., ^ 

j (As.suhutz and Suhom. . .v 
I I'Methyl 4' and 5 eyaBometiiT:^ 
ine and their aalu 
P., 275, 

4'or 5)-Methyl-5(or 4 cyancs:*:;, • , 
oxaline and its ■ulti Ka 
2056 ; P., 259. 

d-Metbyl ■Ay -deeadiene 
Wai-kh, .ind Weizmans ;• 

Methyl n decylearbinol i'; . . ' 
Keny«»ss T., 5*^. 

d Methyl-n deeylcarbinol 1 :;; 

j.hthalate and hrii' , 
Uller(l'n'K.\i'.!* and Ken-, , ; . 

I MethyldeoxyzaDthioe i;.i 
(Tafei. and nEKTER:i >• , A 

Meihyldietby1hydroxyethylBa:E5-;;a 
•Alt’* (Emdb and Ri n'.K', a , *. 

4*MethyM;6-dihydro-6 pyri.Tiidca* 2 
thiolaeetio aeid, and ’t> ; ■;.* 
salt and ethyl eskr •. v 

Sheparp), A., i, 924. 

4-Methyl 1:6 dihydro 6 pyrlajd^a* 2 « 
tbiol-jd hydrozyaeryiie aeil 
ester (Joun.so.v and 8 nvi'A k 
925. 

4- Methyl l :6 dihydro 6 pyriaid^:* 2 

thiolozalylacetic acid, die ' 
and nn tlii.icarl ain;d. : , ■ 

(Johnson* and Shkp.uu' , A . : 

13-Methyl-5 13 dihydroqiiiadod:.;x 
salts of (Kiciiteii and Kohn': a 
S6. 

1-MetbyIdibydroqainoline, ’> ' 

nitrn ‘ 2 -hy«linxy-, and iis n: ’ 
rthyl esters (Oki KEI:, K\ ” 
j I’KKIFF.R, PrOH.ATZKA, ar. 1 A, < * 

! INI), A., i, 1025. 

] 15MethyldihydroquiiioIine!;yi: ' 

uiid sulphate and (fthr”'' .d‘ 
and SciiMEJA), A., i, 7'.' 

I O-Methyldihydroqainoline ifr 
Sohmeja), a., i, 749. 

5- MetbyldibydroquinoIiDe v 1 

hvdrorh]oridc(IlKi i.Eii-iri i > -vf. . 
X\, i, 749. 

2*MethyIdiphenyl 2 -carlioiyilc ic4 
Qi-hydroxy-, and its lacion-' 
and Turner), T., 2113 : P , ii*- 
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A=a WU1MA.V.V. T, ISO; I 
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KlFFItk . A.,1. lO'i. 
hyanvir . tNiu- | 
o' beatoyljtyruvu- aoul i 

V -jtM . A., i, 79. , 

A 14 J -mrrnhydro 

4 A ilpyrimiayi- ' i 

i . n 4 lI IW BJliat (IlfKTItV j 
;■■■\v:v^^■s^'r.i5: W.'J. ! 

9«irom. -1 K .-n i- . ■. j 

^’..|.y.m flniaa tAlU uttU l]it:r»Ativr 

. ■ .» Kf.. HL'.' JIK A.. i.> 4yi. 
X4ihT!«&«bi«pUnyUa«m«thylpropyl- 
naiU (KK“HI.K Hi, .\., 

.. XrUyl«a«biiphaayl«&4b«niyIm«tbj{ 

' e’vifikaiaofliaBi »a)t# (KK”1 ij.1‘ ii , 

A . i, 4^4- 

|•ihJ’l<sa blM, ‘f. t'li tlit* U'^j-ir 

4 ';. :i iiiii frrtnfntAtioii of jkauIa 
. i'tJUMN. llrmfENti. ari*! 

A4^<.yr , A., li. 919. 

»;v:|.'; -u *>f, I'/ I'li-ifi "-il I'kJKI 

'••IIV KI llid .Sik»;kj> 1 '. >1. ‘^i J- 

Kftiyleae bloa M.E. (^'ain . A . i. l'5<. 

« liVb^Uac'j-broQOT&Ieric acid iKu 

•.z>,a{i.| KuwikoMxiFK), a.. I. fia:- 

XrJhyi^Dacamphor. inlro (K“i:'i j r; :iii«l 
\\ ;; . I'., 3:^7. 

Xfidylaaaeasiphoreyaaoc&rboxyUoacid. 

Ci\'fiji};t>ty»ia«ur€yfcij(»a<vtj ■ arj'l. 

1 MfrUyleoedioxybfuaae a ftxostph- 
tbalfoa, 4 amino- (M-'mki.i . A . 


1 2 VcUiyleoedioxybfaxeD6diuo&fflino 
braiaea i.M AMi'M A . i, .'lU- 
Vtihylvoedioxybaafoaaberenone and it.n 
v-.':.;a,'kv''fjr Jl«»!UirHE). A., i. 1019. 
1 7 Kdbfleaadioxy l-bfloxyl 3 4 di 
hjdroi* qaiaolioa mil it.-j .‘-alta (K.\h- 
; f ’-rA!-i:lKK\ V.ihS4. K. M WEU A ( '■*. 1, 

' A 

4 Heibylea^dioxybexuylduDatbjl- 
&laia« It.-fialUj > TimiNEAr A., i. 

973. 

7- I«tbylfacdidX7-2 beaiyl I methyl- 

3 4 <iibjdroi.»<'quinoUfie, ‘2-<.'hiuru- 
F^jUiEnkajh.ikkn vokh. K. Havkk 

4 ' “ . A . 1. 10157 

4 Xtibylesedioxycianxmlc acid, 
^tcr i'Bdjjsrr), a., i. 53. 

7 VatbyIeBedioxy-3:4'dihydrO(jvqaio- 

o’.lBearui itj picraie (Deckeh;, A., i, 

>0’5. 

: i Kitbylaaedioxy • 1 -/S- dimethylMiiiao- 
eibylbeuau, 2-cy&DO-. and ita salta 
?uBi tad McMulan), A., i, 77. 
c. iL 


l;4 HtUyl«&edidX7 9' 4'.5' 
bexaa«thexyuipheaylm«UL*af 

uSiEMs. A., i. S34. 

6 T Metbyleaadioxy 1 m«ihyl S;4 di- 
hydro. jv'qui&ali&e tiui iu ^aiUl (KaR* 
K. H.avkr k 

l'.'. . A., i. 101 .V 

3 M»ih;l*B*diaxyph«Byl A*-buua I ol 

an I its s'XuUlU'ii .Ks RJI'kIS), a., i 

44r* 

6 7 Melbylanadldxy l-phesyl-3:4 dl* 
bydroiv^uiaoUne and lU in«(liic»t!iae 
(V Ai;ncs^An::kKN sx>i.u. F. IU\kk 
A ( A . 1. 1015. 

XethTleQ^dloxyi<>irahvdro«»qtti8eUae 
sikI ii'i I tlrnvtliv# 

iKi »ii3 i; IMS . A , i. ISS. 

3 4 3ff[byleii«dioxy 9 4' 5' iriaethesj- 
chalkofie iliiua. i.i.im anti AvMt rlN), 

A . 1, i.iS. 

VethylaoadittUcylic add. Srf- Methane- 

divilO'S Ij-- n i l. 

4 Matbyiane 1 metbylri/v/nbexaDe. pr«- 

I'.iiat;. n « I I’ZRMN atul I’ofK^ T., 

i:-I4. 

Metbylethylaeetcpbe&o&e 

A . 1. 

1 Methyl 3 ethyl 3 allyl-A^ •'yi’/..bexea' 

3 ol .M HniK\ nsi n'. A., i, 962. 

4 MptbylelbylasiaophenyUmiaO'S 
pbeByl..t(/oxaiolo&e (Mxvku), A., i. 
'>'7. 

Metbylftbyltniljne. end ite 

liv ii •• lil- i i>l.i r.\i.s\ A,, i. 43?. 
4-Mt>ihyl a eihylbttiyrit acid, a liydr- 
•■ly :ina it« elliyl eater (DahiX-S's), 

A . 1 , 300 

Matkyletbylearbioo) trid iU liydroi^n 
siKcmatu (i’ll K.Mti* ami KesvuS), T.i 

hi 

‘/'Metbyletbylcarbiool, hydro^eii phtlia* 
lat*-. ill t.ruciiH' mill alryiihuina 
villi'! {I'OKAni' aiiil KknyoM), T., 
OO. 

MetbyleihylcreatiBiDe {datiniclilgride 
(Mrv.'ki'.i.im.i, a., j, 22. 
a Methyl > etbylgUtaconic acid, pre- 
paiatiuJi of, tii'f ita clbyl MliT (TmuL* 
ami Tjiohi K , T., 3205. 

Bd MetbyletbylglDtarie acid and iU 
8nhv<lri'l<' uml a ntf'lilhylanrmederiT- 
atiro rfinii.K hihI Tlhihl'E), T., 440 , 
3{j-MetbylethylglnUrimide aud iU 
silver salt (ThoLK and TllOUl'X)* T.| 
139. 

Methylethyl^uanidioe platioichloride 
(ilENZKHLI.VU), A., i, 21. 

1 Methyl-3 etbyln/c^ohexasa (Mailhb 
au'i Mi'kai/, A., i, 126. 
l*Methyl-3-ethylcyc^chexaB'9-ol, derira* 
tivea of ^Mailhx and MtTuaT), A,, i, 
126. 
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l-lt«th7l-S-«tbykv£^kaxnt ud ib 

nitrMochbride (Uailhi ind UtrEAT), 
A., i, 12*. 

M-lbthj'l-S-athflidiiue^kluxAiM mud 
ib derivitifem (Hawokth, Peekin', 
mod Wauach), T., 127. 

lC*thjltth7buloixl>t^Tlsi>loiuunid« 
(Remfet), T., 818. 

lUthyUtlijliulonylmAlauiiiidt (Rem. 
FEY), T., 818. 

HethTlathjlsoBjlotrbiEOl (Hattieff 
and U.NASUFF), A., i, Ui. 

A-Kmthjltf'CtbjrlptntEM-Ay diol 
(Pasey), T., 1171 , P., 141. 

d'lUtlijlathflpbenjrlpbDipliiiu uxid-.- 
(MEIIiESUP.IMEK and LlCttTE.NaTAbT), 
A., i., 344. 

^0'ICethpletliplpropAne aav 7 btrmcarb 
oxjlie meld, di-iiuitiu'di-iiuid': and 
di'iniide of, and their dorivativt?* 
(Tiiulf. and Thokfe), T., 441. 

d'llathpl 2 ethyl 3 ppraiolidone, 1 ni 
troau- f.MlCKEK«AS.S), A., i, 815. 

ru.Kathylethjlineelme acid, ayiitheais 
and raaoldtion of (IsoLIa), T., 544 ; 
P.,4U. 

2'KathjlfiirAn S'Carboiylic acid, ethyl 
eater (HesakY), A., i, 320. 

Matbylfurfuraldahyda, i«-bronn>., re- 
actioua of (CoopF.u and XfiTAi.L), 
T., 1193; 1'., 134. 

hydroxy., seinicarhazone and p-hroino- 
tdieiiylhydratone of (Ulanksma', 
A., i, 75. 

Hathylgalatin (Skkai; f and Hu itciikii), 
A., i, 247. 

Katliylglacoaaniiiia hydrochloride (li; 
VINE, .McNicoll, and Hvsii), T., 
280; P., 23. 

Mathrlglucoaide, amino , hydiobroiuide 
and hydrooliloride (FlaciiEK and 
Zacu), a., i, 117. 

^-Kathyl-d.glocoiida, tetrabeuzoyl de- 
rivativeof (Fischek and Helfekich), 
A., i, 803. 

i-KatbylglECaconio acid, cia- and Irana- 
semianuidea of (Thoi-e and Thorpe), 
T., 2231. 

Kor S)-l£ethylglToiaHne, dorivatiYes of 
(EwiMs), T., 2052 ; P., 259. 

4(or 5)-aniino-, salts of (Pyma.n), T., 
2175. 

and ib salts and derivatives (Wind- 
AtTS and Opitz), A., i, 752. 

4(or 5)-chloro-, 4(or 5)-cyaDo-, 4(or 5)- 
hydroxy-, and their salts (Pyman), 
T., 673 ; P., 91. 

L-Kathylglyoiallne-4-acetie acid and 
ib ethyl ester and their picrates 
(Pyman), T., 2180. 

l-Hethylglyoialine-5-acetic acid and 
its picrate (Pyman), T., 2181. 


IfetliylgljroEaloae, '4 an, . , 

derivativea of (Fe,s . ' ' 
noBSKT), A., i, 233 

a-Vetliylglyoxal a 

Ozisie £f ' aa 

hydnuwM Rulow . i 
A., i, 241. * ■ 

a IfftthylhepUn-^f-dione . 

c-arWoiie I V . RakvV' • 

A., i. flOl. ■ “ 

3- VtthjlhepUnf'Oae ( io, . 
and iu scniicjirbairone \\ x- 
t’HALLENJiKl:), A., i, 47^. 

a Xathjl AY hept«a-0C-dioD» 

disciuicirbazuD# ^v. 
ricCAKij), A., i, ^01. 
MethfUieptenontKOxldatiu I 
1 Piiii.E.v HAE?r>, A., i, »: I 
MdtbylheptjUaiifia und r.. 

Bkai'n I, \ , i, 6l’j. 
-■i-Mathyl-u-hbptylcArbittol , 

liyilrogj-n ]'ljihalati-> ati l 
strychnine aalU of Ia':- r 
and KtsYON), T., tiO, 71; 
l^«thylh«ptylcyaiisunide v 
A., i, 611. 

d-Methylbezane, nitro 
:CovrACHEscu)p A., i, 1 mi. 
/3-MetbylbdZtnei .1. 

I INCH}, A., i. ii04. 
l-H®tbylc'/-‘.''./hezaa«, l .-i- : r 
1:*J:4-/Wbrunio (pHhxis , j 
l-Methylcvf/(*bezaBe 2 carboxy; 

/r«in,3.‘-4.broTU(j-, 5-1'rui,,.. . '■ 
and 3;4-</<hroin(j-, ai.'l } ,' 
{PtUKSN), T., 75 U. 
e/ l MetbyIn/c/t/bezane-3 carbbi 
acid,3:4-rfibrumu- (I.ru u:, ; 1 
T., 523. 

l*MBthylri/c/('hexaae-4 carboiyL 

CIS* anil truns' forni.s ul. : 
toluidi'lt’s (Chol* and r..; ,, 


r.36. 

(^'l-Metbyl''yc/yhezaDe*4 carboi 
acid, 3-bMnio*, and \ . 
(Chou and BzuivIn\ T,, .' .'i 
l'Melhylcycfohexane*3:3diacc‘.: 
aa'-dicyaiio-, derivahvt-i : 
EsciJl), A., i, 793. 
aj3-l-Ketbylci/cfr'bflzan6 3:3 luce. 
o/5-rficyano. [Gl'ahesci!! . 
793. 

(M Metbylc^cf('hezan-3-ol 4 ei:'- 
acid (CiiuL' and Pj^kkis i 
1 Kethylc^cfobexaii-3-ol 3 3 prc 
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Pehkin, and Wai.i ach', 1 
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3-chloro-, and 3-hydru.ty r. 
Steiniiorst), a., i, lill. 
l-Metbylcyc/obexaE-3 one, 
and other derivatives vt' M: 


A., i, 64. 
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4 bromo-» 4- 
i h^xoxT- (R6 tx aaii 
*‘rriN8<**‘^'T^ A., i. lill. 

1 g«U/! (>^(^xab- 4 3 Itroiiio*, 

3 h)ilri»iy- {K'»n auti 
A., i, 211. 

: XtUyly ' k«ua 3 oa« 6 e*rb«zylie 

uU. luJ r*Ar. 

V . i. 

■i |«Ujlhezfti i dBt-y ot aii«i its M^tr.i- 
KiAi iHtZR . A., i, 41.V 

2 ^ y- ’'h*Z«B<. 4 I'luuii- 

I tiAi.s . T TOO. 

I } at.i 4 Mtlbylcyc/i b«z*Bi4e«t7) 

. L.s,riJfj lUkitVa aut! R‘--ZT . A., i, 

7*' 

»:. ! t'’ i'U I Melbyl A^M*y-7t/hBidn« 

S carboljtk icid a'<J thrir 4-i].vI 
Mt'-riaU'i l.';S iil-t'.nuo 'I’kkkjv . 7*., 

laih^l ro.-.’.h«ico«-3 tarbozfUc 
icid ai**! ‘l» «thi.l r-vtcf (I’EKkis), '1',. 

Kaibjl <'y^7' heiane 2 e&ibozyUc 
a£jd ai d it" ctlivl olvr ■ I’tiikiN , T 
:u . \\. i*r. 

XlUyl c.v ubazeae 2 carboxTlie 

Mid aiitl i’a «-thyl r*t«-r aiid 10 
., n.o i’ehkis). T.. ;3i> ; !’ . v:-. 

■'y<7c.heieD« S cfcrboxxlie 

ted, frvjiulioli of, Iti Oj'lUnliv activ.- 
iirtit* afi-t tln-ir •stus 

1. *r til l I'KKMS . 'r, ; 1*.. 

1 Methyl ^ ,v-7 hexen«-4 carboxylic 
tcid «ii4 jtn rtKvl ('>t( r I 'lior aii<l 
i i; k3> , T., ; i’., t<7. 

Mtlbjl A’ cyc.t hexea 2-ona tuJ it.s 

► li.caj K«' iz t:ul Si eimuh;' i 

A , '.’11. 

Keibyl <‘,v'i'obeieii 3 ono bi« 1 it.^ 
kr:i; irl>».;...ue' Koiz aiul Si kj\ii<h;-*i > 

A . I. -Jll, 

letbyl A- K'Vh«xea 4 0D« iml ils 

(K'l l/.ainl Si kin imi'-i 

A . !. -11. 

l•Uyl'y^.’ htxon 8 on« 6 ctrboxylio 
icid. rthvl ••.«,tcr Skju iiu«l I’.\.Mt 

1 . i. iVJ. 

Ittbyl A n' / baxonylideoeacatic 

Kid, r!ljv] fslt-r (Al:\vki:.*» ao«i Ki.Sf.s- 
. A., ii. 783. 

Utbyl N baxoBmide { Va i - bkn • 
atKikl.N '.Vij-.M. F. Jl.^VKE’. k ro.', 

1 J, ‘zf/j. 

Ittbylhezoio Mid. a bromi>, and a- 

, K‘’xiacol etkr- of iKxhjikv- 
FAhklkKS VoI:J|. F. BaVKMAOj.' 

A..i, 630.' 

■sytijo*, and iu tibyl cJiUr 'Fauben- 
»*HkUiN voEii. r. Bavxk a Cu.;. 
A..i. jss. 


1 XBtbylr3ArA.<b«S7l 4 BMtie B^db 4- 

hhomo-. {>rrparttjuQ of (PtliKlK tod 
T., 1513. 

. i . aihl Ml*lbylr^7..b«yl4 BMtiB 
•Ctdi. a and ^ 4 fiibn*mo- (PxJtll.v 

»nd T . 1.M^. 

4 Matbyl-y ; haXTUMlyl i hlorido 

Ns ind llosiV A., i, l‘SS. 

7 MetbylboxyluBiot. e hy Jioi: v - , xnd 

is,.4al»?, , W..|ii.4iiil Maxi; .'a ,i.25. 
MeLhylhtxylcirbiaoI, kxlta ot (Hit- 

MMi . i . i‘v- , 1'. ti. 

’ Methyl i heiylcxrbi&ol. kiryi'huina 
vid o! fi.rt hv'lnv'‘n 1 ‘litlialalr of 
tl’n .tn.l RksvosI, T., 61 

^•1-Melbyl ;/7< hexyl-4 cblortbraao* 
•cetic ifid, t lilon- iPKKXl.N and 

. r , 

Methyl ., hdxylhydrtiiB*. dcrlvatirti 
•1 i M i.iikjn ’ . 1 . (ir 

1 Melhyl.-t , btiylidtDt i-aottlo Mid, 

ii.t-l*. u!«r i ■■ii!!y;uutioii of (KVXH- 

»-'i . }* . L'f., 

a. tivi- »irtiva{tTrn»f (FkkkJS 

At..l r.>i L>. T.. !Ml> ; IV, -Jlil. 

7 I Methyl hexylldtoo 4 aeoUc a«ld, 
ro»;a<.iv iH \»rro| I’Ehkis and 
T.. l.'-r-. 

»ti-i I 1 Methyli-y hexyUd*D»-4* 
bromotcelic acid I’kumn uml i'o«). 

T . ]M;i 

Movbyl y bfxylmetbyl > /cbaxyUdtB#- 
bydraiino Mkhkin', A., i, 64 . 

4 MetbylbydaDtoin. 2 thii.i (Wiikki.ick^ 
;iiid J'>||V,(..S A., i, 1032, 

1 Methylbydanloylamldf. 5divdroxy- 
Hu 1 / ,.n4 r> i‘r\ A . i. fll*2. 
Methylbydraiioiot, oximinn deiivatiyo, 
(Hadk and M. Mil j.As). A., i, 77. 

1 Metbylbydrailiuinc hydrtMrliloride 
PAKhi NyAuiiikEs YiJhM.’ y, Hayxk 
A '■*'), A., I, 1015, 

MetbylbydraiobtDMDo IUhhow and 
. A,, I, S21. 

A Melbylbydraio o lolueB®iIUHjn>»v and 

Hu. A., i, 032. 

3 i 2 Metbylbydrocoumarllyl]-4 matbyl- 

coumarm (Fium an.i A., i, 

■2u3. 

1 j 2 Metbylbydrocoumahlyl] 2 mBtbyl- 
bydrocoumaroDO .*mj ila fiximo {Krixs 

ar d V..I K , A., i, 

a Methylhydrobydratlinine and its salta 
Fj.KfMjanii I.Ki.KJiEU), A., i, 906. 

4 Matbyl-2 hydroxy l aminotbionapb- 
then, dilj«Mizt/yl lirrivalive of (Auwkks 
aij.l Aemu , A., 1, 588. 

Metbylbydroxycampbor, nitro- (Furs- 
IKK and Withkbn), IV, 327 . 

1 Methyl S-a-bydroxyathylryc/obexjin-S- 

ol iHAWuhlH, I’EHKIN, xod WaL- 
L-un , r., 128. 
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IKDEX or SUBJECTS. 


S-IUthTt S'bjdrtxjMUiylbfuoie 

and it» «tibydhd« (Avi* 
Li.srAKBE!* k ExtkaktFabkikejt 
vofcM. J. R. OEl'iY). A., i, &78. 

4 (or 6)'X»tb]r1*5 (or 4; hjdnzfmetbyl- 
flya&Ua* aud lU ulu (Kwi.s.<i , T., 
i056; P.. 'iiD. 

S* Vatbyl •'y-hydroxy^^^propjladlpie acid 

l»<:l/»ric of, aii'l iti ‘■tli'rl l 1’KKKI^ K 
T.. 75><. 

'/ 1 • Matby 1 Z a- hydroxy t«-.propy l- y' Vw 
haxaa 3 ol HAwuuni, I’khkin, and 
Wali ach), T.. r;iv 

a ]fetbyllmino-d-banjoylpropiottie acid. 

fMt'MM and i!i N< hmkyki; , A., i, 
79. 

a Xathyllailno-3 b«Dsoylproploiutrile 
^Mcmh and Ml'N' IIMIYXK . A., i, 
7‘b 

Kathylimioophthatanil (KKiHHp.tLi and 
iIoi.l.K;, A., i, y'52. 

KetbyUoda&thrcn > Fai’.hknfahuikks 
voHM. K. Raveik k Co.), A., i, 925. 

3 XethylindoU, oxi idtion of (Pi ASCiixK 

aii<i t'ol.Ai HCHi), A,, i, 56fi. 

4 iiitrij ldiydruxy-, and its luctliyl 
ether (HoU.V,’JiK and RaSI-A'-HREK', 
A., i. 332. 

3>Xethylladote. Soaloh-. 

S-Xathylindol6«3-aldchydo 
hydnu(mu (Konu;), A., i, ‘'09. 

5 Xothyllndole 3 aldoximc iKom«<:-. 
A., i, 8oy. 

2 Xethylindolfl 3 carboxylic acid, 4- 
amino-, ethyl ostcr {Uoks«hk and 
KAvrst'MXKF), A.. I, 3;rj. 

1 -KoChyiiiatia 2 anil (Pi mmxkek and 
(iHUBRh A., i, 231. 

Xethylkoten, prejiaration of (Si'ai'u- 
isuBK, Klevkk, and Mavkh), A., i, 
30". 

Methyl ketonei, syntln’sis of (Hakiuki: 
and LAK'tjriN), A., i, 708, 7*25. 

2* Methyl- laurenone (2:3: 3 :4 - A fru ■ 

m/Jhijl-A^-v.y(‘\nf>nUfiwu'-i>)^ and it.s 
derivatives (Ua yL’lN), A., i, 792, 

l*Methyl'3m«thenyM-ci/<'/ohezeiie 
(Auvvkrb and KisESLinf r), A., ii, 
782. 

4 (or 5)-Methyl-3 {m ll wothylamino- 
methylglyoxaline and it.s .-xdu 
(Kwins), T., 2058 ; i’., 259. 

/S Methyl-f-mathylene-Ay hexinene iS ol 
(Diti'ont), a., i, 174. 

4‘lIethyl*(’‘m6thyiezieqtiino&e, 3:5:H- 
fnbromo-(ZlNCKE and Breitwkiskh), 
A.,i, 216. 

Methylmorphimathine methyl ether, 
salts of (K.s'orr and Uoth), A., i, 
1015. 

Methylmorphiniam inethosuiphite (Ger- 
BXB), A., i, 154. 


MaUiyla/>.«0rphiniui u\u 
A., i. 154, 

1 Matkylnaplitkaleiie, « : 

SAf tHand A., 

Methylaaphthapheiiuo&iaa 

stiituo , »a|U 'K eHXMas s 
Y Prsn , A., i, 92v 
Methylnareotinemethh-iil- 
5!» .Mii.LAS), A . i, 78. 

I Methylnareotisinm > , 

Methyl a nitroij batyric ac.i 

KoiF and Sfi'AN . A., ..} ‘ 

4 Methylnitroeoamifio 3 3 
diphenyl 4' axo-3 Daphtho! 

atol ltp.<-KER,i, A., i, “ 

4 • Methy 1 n Ltroaoamino 3. 3 - d icit 

diphenyl -4'diasoniDm ; 

I»>w and liEi-KEk*. A. , : ■ 

4'MethylnitroioaffluiedipheQy; ^ 

dunethyUniline and lu : 
Ua'«.'»sv and liKi-.oEi; . 

I 4 Mathylnilroioaminodiphen^; 4 
: diaioniam thtorid" [;• . 

i Bkkoku), A., i, 8'21, 

' Methyl 't-nonylcarbinol. hvi 
rin.-iloof, Pj- KAi:i*an i Kt . , v 

d Methyl a nonylcarbiool mi 

j'trn jditlualslr ami hjn it;. - j 
nine Halts of the litl' r i'; . i 

Kksyo.s , T. , 60, 70, 
MethylDorhemipina&il. o n:'- 

Aci-tyl dc-rivativt . 

Ki.kmks* ), A., i, 542. 
Methytoorhemipin'l a&ilic xd 
nitro-, and its .sails and :i., . 

(Weo.sciikiokk and Ki.miis < 
541. 

‘ Metbylnorhemipm-2-aQiUc aul. ' 
nitro- (\VE(;. schkH)KU ;i!: i .S, 

A., 1,541. 

^ Hethylnorhemipinic acid, 
fliniethyl ester ;\Vf.*.v *1 • 

Ki.kmenl')*, a., i, 542. 

, d-Metbyl n-octylcarbinol a:, i > 

1 gcu plithalato and I'lu.-ui- r ; ••• 

; nine .salts of the latti-r 1'; ;»• . 

! Kknyon), T,, 60, 70. 

I 5-Methylwooxaiole, syu;!. - * 

; (('i.ai.sen), a., i, 41*1. ’ 

: S-Methyl hsooxaiole 4-aiobenzccr 4 
' asoialicylic acid, .^ hv irow « 
and Haa 3), A., i, 340. 
7 -MethyIfsooxaiolone and ii- ‘ 
derivative (Oliveki-Man a u.: 
Coppola), A., i, 492. 
l-Methyloxindole S aldehyde i- - 
derivatives (Fkirdl.avi'E!: mi -.x 
BASI.N’SKI), A., i, 1022. 
^j-o-HethylozycixLnaizLic acid, ’.b' 
(Stoxrmer, Fridzbici, 
and Neckzl), A., I, 297. 



ixDEx or srwEcre. 


iU 437 


•».! itii 

. Tj stKiitud Kkxyon\ P.,31S, 

IfUfl « p«aUd»efl ktUB* A&4 i!« 

ioJ Krv‘. 

, X r . ill 

f kKust.i: !()i.| 

K- X, I. «:{S 

i KiiijripeaUB- W iwl Ati-.l it* »!friTs 

■ ,?V |v ‘ -.IfAriT *ful lx>* vj« IN , A.. 


Httkyl s propjrlmliUal, ),v.ir<i*»a me- 

- f jcKAKi* and T., 

'■ " proprlmkiaol, tn.l ii* 

>> Rjul 

aii J Kes^< T.. 6 <\ ff.V 

■fihyl. .propylcarbinol, r».tai ion of 

i aii.i ki Wirs , l\^ 3-j4_ 


<*.0r!p*nuar> di»l ^v^.n v. A.. "“km T " ‘1" “ 


' M»lbjfI|>#»*Aao. 3<M/ikn»mo- .Ki.jsn; 

j 1 k} AWiK‘'hjH.>'Kt, A., i, ri ir.. 

I •: I mvos a', a,, I. -.'‘0. 

I X»tbyl':>r/ ponUso-S earboiylic acid. 

: . rthvl « 'Icr ;a* I 

• a:> .t,. :’:i, 

1 Kitbyl ‘ •' poBian 4 ol 2 carboxylic 

and •*!..i U* ••thv! e-.t»*r tHmi: aij.l 

-■ ! f.krv , T , rro. 

• X«tiivlpontaa->-ol S 0B« 

•'..‘t and tlx li. nvfttiv.'^ 'I‘jn> 
4. ; ’ 'lujxk A , 1, '.'r.l. 

\ Mtthy! y • -MDtan 3 ono. 

* f ; :i.'H '‘i |/xi j VHK V , A., i, l'x\ 

I Vfthyl r/rpeoUfi 2 ono 4 carboxylic 
ic:d *!i I i!j*et!;yl fHt.-r aii<i .!rnv:|. 

'. 'x 11 1 r. and i’l i.KlN' T . m. 
Methyl -I.,-', pOBt4a.4 one 2 carboxylic 

4eid»f<t it.-' rfliVl ♦•'•tvf and 
fl . f atid rEt'.KIv\ T,. 7tf0. 

I«thyl pooun 2 one 3:4 dicarb- 
oirlie acid, -thyl .M<r H-i-k ntxl 
! r i.Kiv . T . 7r4. 

Kftfcyl^tA ■ poaian 4 one 2;3 t 2 fl 
dicarboxylic acid, rthyl . st, r. ;,„.l i:>. 
irla.'oiie (li-irc 3 ih 1 I’l iiKiv , 

•*«!bylp«nua >^n« /3-ol l/JAnHiKi; 

\ m:<. 

^•^Tlpaotanono -j-ol iiukk^a.. 
elhylpcatoianf. ••.Htiiinti.m *.f. it, 

in fiiijj,, Ivnii,^ „,„j 

i 'U j vx , A., ii, 

•thylph^opborbido (Wri.i.M ,m iru .iti.j • 

-'’•' M!. A., 1, H3. 

■«hrIpheDaathrene, and l Iiy-IiMsy., 
»r.d J'H d.nVfttiVe (IlKIIKf.Vh ; 

I Ki 1 v> KJiAiin , A., i, 'ilM. 

Mfthylphcaolhioxia^AKHKN <Jkxh t.. 

Ki n AMi.i>’.Fif{|;jKan..v' 

' , i. i"' 3 , 

jt.lbpl A^.vpropjrl S .Up!.,, Ahei.D 

•ol, -tiiiiion of,;,. I ,l,.riv.i. 

1 proppl-S .llpl-A'., vc/„h„„. 

I«I Mvi~ iirtm i,s, Fil, A,, i, i.6L' 

“"propyl S.illyl.a’.fvf/'i- 

*V«2 '^*'^*''"''BEVITSt ll , A., 


I KMhyl 3 pmpy^ ; (M»iih* 

'■ I M: l it'. A* 1, 

1 Mflhyl 3 pronyl.- ..' k««a J ar. 

‘'I ‘Ii "« •«.! ili nAT^ A,. 

1 Mfthyl.6 ..yiropyl-, h,x»a 2 ol 
' " 'll «. II jii.i Viii, A.. 1, ,'ll;l. 

1 MHhyl 2 propyl, J-oa* 

'!‘i Itx 4.\iilir rtmJ Wtl,/Tlulch« 

•IfriV-it;; r K' |- iiji| AMim', A., i 

’ 

1 Methyl ,V.4 propTlrrY/ihexaa 2 oaa 
'' 'ti *' n ftthl \ ii;i K , A,, i, 313. 

I Methyl 3 propyl v^/ hexeaa and iU 
M Mini: and WrKAll. 

A . 1 . I'J'V 

1 Mothyl 5 propyl a' , • -'.-hoMa-S-OM 

'* Ml iix. Ml, 1, 

I M'tlijil 3 I. propyl poBUa 1 ol 
'' *11 t' n flj.ii il) iikrsiiKini I, A.,i,3n . 

I Mftbyl 3 .. propyl 4’ ' V<-/..p*BUBHn(i 
II' ..•iiv.dii,, iWaii.ai III. A., i, 310. 

1 Jfrihyl 3 » propyl v/.-poBlylmothyl- 

omioo oil.) ii. .l.in, lives {Wai.iai-ii 
I lM-l I II M M!| ||,||. A,, 1, 311, 

3 Mrlbylpyrtiole 4 BioboBtODO 4' p bbo- 
lalicylie Bcid, in.lrr.tv (Hri.nw oml 
II ' ''1- A , I, 

-• Molhyl 3 pyrtjolidoBo, I nitruoo , mul 
If' 'lit' ' \| I , nKi.MASN , A., i, bM, 

3 Methyl 3 pyrnolono. 1 l.romo'-, »nd 

l:t .M l..li„i Ml . KKHMANS), A, i, 

5 Melhylpyriduin 6 <ib» 3 oarboxylle 
»rld 111 Ai'f oiiil iIai i 1 1, A., i, 620. 

2 Prriiliiiie. li lirnmo-, inil 
3:6 iDr, kh:, KArfMANN, 

.'''"I- , Hill Wi.|,,Ki), A., i, 1024. ’ 

, 3-Metbyl » pyrone, il.rlilnrn, «nii 3. 

: li'iin.Ky 'i'll.. IK ami TjioiiI'K), T,, 

2 Melhylpyrrolo 3 CBrboxylioBciil, rtliyl 

■''tT IlKVAiiv}, A., i, ,IU‘. 

i 4-Motbyl 3 pyrrolldone. 2 imino d- 

; t-rjoii'i iTlliil.l; oiiil Thoki'k), 

I r,. Mb?. 

: MethylqolBOlBnoI, rfcnitni , and iU d«- 
! .nvatHVA (Kai KMASS and .STKt'BIM). 

A , I, .321 ’ 

i Metbylqninoline oxide, dinitro- (Kauf- 
MAW end HTitruiN}, A,, jjS. 



ii. UM 


ISDKX or suRjErre. 


S'Mtt^jlqaiaoUM fuiauic/iV}, m** | 
ch4&Ltm of the svDthenU of U<iYe.« > 
»Bd EvASfi), T,, 334 ; W, 4-1 | 

^XttkjtqBiMlls* and u« aalu (v. | 

Jak t.'Brjwimi;, A., i, j 

ft KttbjlqnUolint S etrboxjlie teid i 
ami lU aniu'v. .JAKVw>w«Kr, A. , i, 
SI. j 

S M«thTli»'qnlBoUiuai&pi>.‘fAte(i>rrKEk : 

ii»d kAi rvANs , A., i, 1023. 
m^nVethjlqtiiflioiiedi-ijaoninm bromide 
(PiCCARO;, A., i, 5W. j 

Iftthyl -rod and itMum aittl (h-rivativeA j 
MfowARO and Pope., T., 133-1 • 1* ( 

206. j 

XathyliV^tpartalae and ita picrate and | 
(Moi’iinr and VAf.erR), j 
A., i, 319, 5»;2. 

KctbyUaeeiiiic acid, coiMieiisatinn of its I 
naphtlialdehyilo with and ' 

Kt.tNrKHAH!V>, A., i. 2!U. I 

XathylioJphonie acid, yttrium salt 
(Phati' and Jamf^', A,, ii, 
S-Xethyltatrabydroqtiiiioline Mm- 
htfdri^nitmhliur), d- and > , idiVAin i 
lojpral actioQ of and Minks}, j 

A., ii, 63d, 

2-l(«tb^UetrahTdrothiopben and it.a dt- 
rivatireafv. IliiArN). A., i, 75. 

4*X«th7l-2(t«trahydro-2' thio-6' pjr 
il&idoii«thiol) l:d dibydro 6 pyrimid- 

dona (JoHN.soN an-l Siif.pakh . A., i, 
925. 

1- M«tbyItetrone*4 carboxylic acid.'thyl i 

filter {Bknaky), A., i. 673. * i 

Mathyltotronic acid flKSAUv), A., i. ! 

673. I 

Xothylthebaolani -ssilu (iJKRnKiO, A., i. ! 

154. I 

4 V Kethylthlodipbenylamine'2:7-dipb- 
tbaloylio acid (Schom., Seku, and 
TRiTfiOFi), A., i, 6r>8. i 

r'a-Ketbylthiohydantoic acid and I 
iU barium salt (Komatsu), A., i, • 
684. I 

2- and <' ft-U6thyltbiobydaatoia (Ko 

MATSU), A., i, 684. I 

l-Katbylthlolbaniene, 4-iodo- and it.s i 
derivatives (Ztnckk and JuRn), A., i, ' 
40. I 

Xetbyltbiolbenzoio acid (Zintkr and 
doRG), A., i, 40. 

;>-Ketb 7 ltbiolbenzonitrile ( Zinur r and 
JORG), A., i, 40. , 

3 Xetbylthiolbeiizyl acetate, 2:,5-rt[jhro- 
mo-4-hydroxy-, and its diacelyl de- 
rivative ^ZlNCKE, Frohnebeiig, And 
Kempf), a., i, 440. j 

3- Metbylthiolbeniyl alcohol. 2:5-<fi- 

bromo-4-hydroxy-, and its methyl j 
ester (ZiNCKE, Frohnrberg, and 1 
Kempf), a., i, 440. ; 


ft Xatbyllbiol o-erMol, 3 br> - 

brnmo*. and 3-nitrt> , and • . . ' 

tives (ZiNCKK and Hk- , ' ‘ 

198. ^ 

3‘XatbyltbUl*;»-erttol, 

‘iiS-ddiromiv, a|^ th-ir ' 

{ZiNCKE and KRMrr , A ' 

2:5'<fi'bromo-, i^-brormi- , 
rivatirw iZinokr, y ' ‘ • 

and Kempp , A., 1 , 4:;'> 

4* Methyltbiotdipbanylamiflf : 
amino-, aud2:-4-'f(i(itr'. 

JmRG . A,, i, 40. ‘ 

2- Melbyllhiol 1-pbenyl A bfat, . 
bydantoitt (Wheki k.k 

i.K* HT'. A., i, 500. 

5-XetbyUbiol l-phenyl 3 ajetir 
ole {ii' (fiinp}/Tine , aii;ir;r.. 7 
d"rivatf.H of Mi'MAKr - 
(;e-i\<; and Bmik,, a , j. , 
d-XetbyltbionapbtbenqQiQocp 
and phenylhvdn/'.ne r ^ , 

. Wnr.oyl d«rivattv> .f • 
(ArwRRS and AHNJ.l^ a ” 

ft-Xetbyltbiophen 2 aldehyde ’ 

rivatives (tini'inKKwii.., ». ; . ' 

OUSKV), A., », fiOfi. ' 

ftXetbyltbioxanlbone, 

(Christopher an I Smut* * 

7-MethyUbloxaBtboae, ’i v ■ 

2 hydroxy- (•’hrim'-; . 

Smii-Es), T.. 201',». 
2;3;-l-/K/hvdinxy-, mi l is t- . 
other (i'llmann aii-l ; 

739. 

.V-MethyU •tolidine and :s 
derivative.^ ' K.sssou and I’.y . 1 

i, 032. 

^-Methyl-y f tolylbexane*-)H‘ In*; 

((*R1sHKEW1Ts< n-TR-.i !i|M ... 

A., i, 291. 

Methyl- H tridecylcaTbinol i,. i ^ . , 
(Pickard and Kenyon . j'., ' 
Methyl n-tridecyl betoce an i 
carbazone (PicKARii .m l K‘ ^ 

31*2. 

Methyl-?ouBdecylcarbinol Pi - S’ 
Kenyon), T., 58. 

rf-Methyl-rt-nadecylcarbinol > 
hydrogen phthalate and ‘-i • 1 . 
strychnine salts of tb.' 1 .tD r i 0 
and Kenyon), T. 60. 

Methylnrxcil, oxidation -ni i d'-;»r 
of (BehrEND and Sik’ Vv a 
158. 

3- and T-Methyluric acid, "v ic • 
in the presence of aniin ' lii ‘ » 
MANN), A., i, 691. 

o-Metbylvaleric acid, fObn^- K m; 

and Klawikordoff), A., i. ’ ' 
Ketbylyinylcaibinol 1 V a rpfs r 
voRM. F. Bayer & Co.). A.. ; '»■ 



IKDEX OF SrBJEiTS. 


ii. ]i 3 y 


ftviiM A.. 

r, 

j|ifT«cUa*. liii'tinrtion between ortho- 
i*< mi V*>iNAi»>kY »ti<l Rkvit- 
,4.^ A , u. l.ri; HB\KB»rK\ A.,ii.735. 
41wr A-, ii. 

liffc r»»Ut4n«^* of. to 

■r :*:-••* ' Hah kkI. A., ii. 1021. 

Bifro Fol4m4li«*- uDti.*r Photo 

• ■«:' .«! fv. 

esltmalion of antt|>vriuo 
; ■*! » K-'' Vk A., li. J'O. 

B;Lk. »]»••:!;'* f^r^iritv «-f •‘iiiall .j«antili«*A 
a/ (KrIU-? aiul l.ENKI. A.. 11, 
^ 47 . 

• 4* : illy of itn«i Ten r 

• 4 1 \ A , li. *>-U . 

*,c». v! frMiis sT«'nls«i<‘.| A^v KKKI r.yr\ 

A , :m. 

.1- i-i nutijotiiutn au.l M|iAr:i 

i!i *f ;Mc*»:.;ys. 

fin n., afi'l Wksth A., u. 
751 

-i**! ' f o^i'Utioji ..f A., it, 

•J.T 

'r‘!r:i3« of iBai RU ami Ks-.ri , A . 

of -itn A> 1*1 III (Bn*. 

o KTH in-l Pht-‘ haV A-. ii. 

.rihrt;: "f. hy ^•!ln.•t (B\m.i. A., i. 

iiti'i l>!,a\ i<'iir of. 

r.nn<*i aiol A-*id iKi.i ii-i. ;uiii 
\ »vKl. A., ii. IIU. 

nf iSriMii f.Kh A., ii. i:5;l. 
t of <lt‘ficu-nry <if .-al.-ium an*l 
; on {h<* H«*('rrtintj ..f ( Ki s . 

<.r.Ki iv(il, A , li, r.B). 

^ j>ro.liiof.l in. i'V hartrri.i 

•S. M'-f !;ru<; an'l Wai us). a., ii. 

■■ 1 2 

.iislin-'tK.n U-twii-n fr/oih aii'l 
Koi‘f.1 iN'jCHni„\v>, A., li. ! 

of hf-Al on l)|i.* IMToTV'i.l'i'' of 

iVAS K< K\ A., li. 1141 ' 
var',»'i..n in tin* r«»jnj*f«siti««n . 

' KnuiHKK an-i Hi>r<.s.. .\. ii 

MO. ’ ' 

rf.-j-niRf of, to tin- S. harliriKor 
rfiotirn (HriMiAiiDT aii'i .‘>ki . 

To-n* . A,, ii, 307. 41-'4. 

' i'iisn. CMinjwjaition of. in nH|.}jntU 

Kn ;i:i. and Mi ksohiiai - m , A 

^ :i. M:v 

>*?rs* tioiifor(Krij.MANS . 

, li, '*'^7 , (i’ri'UKi and SchmiT'I ' 

A., li. in.*;. ■ ' 

ff rt.loratinn of. with Kothpii- 
fii^*Ttr^3gfnnHp>sF.andKooyKi’.) ‘ 

A , 1. r/,i2. 

I'roxydwe reaction ofU/RiMMFRh A 
1 , m ' : 


Milk, fwtinution of citri.- aeid in (Dsa* 

wos 1 II ke\ a., ii. 54J«. 

e'timatnni of fat m iJonaI, A., i, 
*34 . ORKi M'. A., ii, 941 
•''.tHnitioii of la,*i,vw m {VnxM X). A,, 
Ji. 7-1 . ilosAh A., \\, ‘234. 
r'tim.ition of nitrates in (TlU.MANI 
»i« { Sn m*.EK»‘rni. A , li, 1132. 

ti-.n «*>tniiAiii'ii of nitrie 

a- id ui iTjn.MAN!i|. A , li,. l&l. 

' •tiin.itioii oi j>ho^j>hoiu!i 111 ihe aah 
of B.*jiiias and ToriiAiNh A., ii, 
V'k. f. i:, . 3Kt *rKB\T and Lbvi), 
A . n. .*.3r>. 

<-'!un.»l!on uf j.rctein* in i Hli'llMONnh 
A . li. 23fS. 

iiifltKit. »• of ].o!A-»siii!n iliidiroiuale on 
lh«* an.ihtu-al iOiisUlits of (liAK- 
MRK\ A . li. ]»;i. 

Mineral, neu. from Brazil (lUnvA r. 
A , H. 73f. 

'i.it' t'. S<«* luidt r Water. 

Miaarali, Jonu.ition *’f. during ainteKiig 
’Ks'.r K ’. A , li, r-00. 

»sv..-i.»iii.ii of Ir^.i ujtiv uranium in, 
and tlif ii]< of gi*<doj^i<*aI 

tin.o H<‘| vir.-,), A . li. ^'70. 
i.it:o of maiiiutii in, and ila 

n to mfH'*uri'int'nl of gw>* 
lokli'.ll l:Mie,/,,\M!niM,S|), A., il,l»59. 
«|'j’li'.itioii of ih,- jiloiM* rule loaaaori- 
.aii'iNH o| i„,\ los, iimm'T), A., ii, 991. 

-i ti.'H of ia\» oh 

NKri.i'. A . n, 3f>?, ' 

• 'lot itioij ,.f. hv nlhodi* raya (DuF.l.* 

I RID. A., ii. Mfl. 

v.ariai;on of the refmetivi* index of, 
«i!h (I.ikhkkich), A., 

.1. Itl.V 

nodfirtg of ;I)AYand SoKMAN), 

A , u, 4f'»V 

■'piH-if;'- hi ftU of, lit higli teniperaturwi 

(I.As< HIM nrvKo). A., ii. 2f»3. 
v.]|.| *.o|uli(ui in (pOiiiK Mid DrAD- 
i.KY , A , li, 122. 

ido iiiinl odi cu of iirewiiirc in (SriuiA), 
A., li. '.I'.'.'h 

ooiitjiining aliiminium ailicato in lOiU 
y.yn iiru Lkf.iirn), a,, ii, 299. 

• “iitaining li<diiim, conifwaiition of 

iI.AN'iKh A., ii, 499. 
from Anz.<mii and ralifornia, cryattl* 
lograpliy of (Dt'ii.n), A., ii, 902, 
from iha rnirm of f'alabona (Skrra), 
A., 117294. 

from IIiinKary, analyaia of (v. KALsm- 
i.s‘*7KY), A., ii, 47. 

cfintaiuing lead and /inc from KanaM, 
Miaaouii (R'Kiera), A., ii, 900. 
M^'xi.yin {Un«.ema( H), A., ii, 614. 
of the olivine group (Backiund), A., 
li. 616 



ii. 1140 


iNoei or suBJZcm 


■iunli, TruU'Bailitl fKrtNrrzorr), I 
A., ii, 1104. 

pUtiniftrom, of th« Ur»U (Dff.iw), 

A. . li, i 33. 

ofYttorbjr, .H»»r.Jea 'Xojinix.iKJOit)), , 
A., ii, 29«. ! 

nulioictiTo. S*« iinJtr I’hoto- j 
chemiHrjr. 

detection of, by colour reactione ’flAl'- | 
• BZKT), A., ii, 337. I 

catimation of radium in f-Jonv}, A., ii, i 
«85. I 

eetimation of free eulphnr in (LKvr- i 
W.), A., ii, 11.30. i 

See alio Pyroiene minerale. ! 

ICljiea, analyeee of ga.<we from (Mr.t'KRt' 
and LiFAi’Ei, A., ii, 1087. 

JHaiBHUB, law of (Mitsi HiHl.irii), A., 
ii, 7C0. 

Kiiplckel. fffoct of on, an'i its } 
structure (Bkutkll', A., ii, 4.S5. i 

Kiztarflt, critical phenomena »f ilis- 
solution of (Timmfkmam), A., ii, 
193. 

binar)’, refractive in'lcic of (Maz7.i*i** 
ciiELi.i), A., ii, 781. 
relation belwevn deii-sity an«l mag- 
netic rotation of (Schvvkic.sI, A., 
ii, 92. 

of li'iui'ls, laws of distillation of 
(Marili.eiO, a., ii, 254. 
relation of vapour pressure to 
specific gravity jn (Doko.«;ch- i 
KWSKY\ A., ii, 698. 
viscoiity of (DuAfiER), A., ii, 
968. 

of liquefied ga.se» (Baosteu), T., 
1218; R, 141. 

vapour pressures of (Kohn.st.amm), 
A., ii,93. 

viscosity and (luidily of (I)nrcKEK 
and ^as.sel), A., ii, 373. 
investigation of the opalft.scencc in, 
by means of the cardioid ultra- 
microscope (V. Lepkowski), a., 
ii, 9.V 

analysis of, based on tho law of 
mass action (OsTROMissi.K.s.'iKY), 
A., ii. 476. 

of the chlorides of univalent metals, 
thermal analysis of{SANDONNiM), 
A., ii, 800. 

dissociating, density, refractivity and 
m^netic rotation of (Schwers), A., 
ii, 92. • 

quantitative chemical analysis of 
(Friedesthal), a., ii, 555 ; 
(Raki'.sin), a., ii, 774. 

Xolusei, preparation of guanine pentos- 
ide from (AxdriJk), A., i, 397. 

Koldavits, new type of (Weinschxnk 
Stxinhxtz), a., ii, 501. 


MoUenlAT MKciation and lu 

electrolytic di»ori*ti<yn 

T., §80 ; P., 40. 
in water (Peddle »rt-* 

T.,6S3 ; P„ 8. ‘ 

attraction 'UiLLSi, A., .i. 
relation between the s ; . 
atanU and (Kleemih 
257. 

and the proj<efti«* of a ; 

MAS), A., ii, 966 ' 

complexity, relation lx twr, , . 
immljers and (Mv-' 

A., li, 962. 

of liquids (OrvEh A., ii ; 
of salts in phenol 'Ha.'.; j 

ii, 697. 

heat. .See under Thermo' V , . 
rotation. .See under Ph .. ’ .. 
symmeliy, influence 4ff. 

AHnityof aromiticy-^>*i:r ' 

idf< (HlI.MTt H', A., i, • 
vibrations of solid.s ^S; fas i 
weights. Sec Weights, : 
Molecole, inagnelic prop-rt-, 

(WEiH.'i;, A., ii, 91. ■ \ 

the attraction coI]^tant re i. • . 
tion to its cht nil- Hi : . 
(Kj.BEMASh A., li, ;il, 

Xoleeulei, si/e of (Dkhyp. , a . 

(Perrin). A., ii. 480, 
Molengraaffite from tho 
(BuofWKR,,' A., ii, 296, 
Xolybdates. See under .M 'Iv' i 
Molybdenite, analysis of (Tka* i-v 
A., ii. 230. 

Molybdenom alloys witlita k' ! 

A., ii, 611. 

Molybdenum 

Molybdic acid, complex d r;-. .■ . . 
(MA7.zrt(-HEr.i.r', A., i, 1 ' . ■; 
ZL’CCHELLiand Bot;-iHi . A 
guaiiidiniiim .‘islr (Ru'fsHKw i ; 
PiNsKKR), A., i, 

Molybdates, complex, of . 

earths (Barriehi), 

Molybdenum, estimation of, ^ . 

cally (Knpxut and At.a- a , . 

337. 

estimation of silicon in, an 1 sr • 
alloys (Traltmann), A., i , : • 
Molybdic acid. See under M-ly'.; : 
Molybdophosphoric acid, g.:ir;: 

.salt of (Rosenheim uml 
A., i, 266. 

Molybdosilicic acid, gnanidirii m -i t 
(Rosenheim and Pinskki; , ‘ 

Molybdotartarie acid, ammoo; :*n i*; 
(Mazzucchelli and Borohi , A 
11 . 

Monailte sands, analysis of fCRP*vn: 
A., ii, 935. 



IS0EX OF srBJEfTS. 


ii.l-Wl 


_ ...M, 4D.i i» derintitw (Eistik ; 
T*Tto* , T . J30i: 1'.. 

■ M»4rUl«ai». wniixaiti™ nf Tiif- 
.. . ^ , ... iio ; .Sremm , A., 

i "f . 

ni '-'f ,TKn:rn), A., u. 




un‘J»‘r W»jf*r. 


w.-riiait nitr-ito an.l 

**'*^;.. {WjKf.ANT) Btiii KaI 

.f Hf'T^ - •'•• '• * 

Itf iiM ». Uo» f'i, on tho •■iMm.iitaM 
a»'l MoIiKaK 

. A-. M. 'A6. 

t. •- S KuMOMk . 

'. ‘.•Vm n.l? t!ouMo juilt *.f. uilh . 

ant/n. liV 
A . i. 

. • i <!-rivatiTfs FhKt so ;ii. I 
* Mi't- . A . "•'■ 

.. ,,•*; {. : -M WKi; . A.. «. 

.. 4 . 

«: 1 ; ajj'.isjo-. and at-d 

t« ati I d«riVatlVr< iWlKl aVJ* ;ii. I j 
K vM>‘n . A., i. T l^. 

‘'f » •' . A., li. 7‘.‘. 

f-;.- It; n <-f <i-*rn i>:K ainl Sikj- 
1 rn.N , A., li, 

. , • j'liuii (I’kim-i jMtKirx , A., ii, ^ 
<.V ‘ 

Morphine, 'i-aniino-, an<fK . i 

i '.i»Fsr hvilr>»*liI<<rido<4 (\V|KI..\Sh : 
I- i Kuirnwrirj'.t. A., i. 7l.' ^ ; 

Morphine, j'n j ar;iti<‘ij "f j 

lorphiM alktloida. r>r'i’»r;itir.ij 
'•'• v'; 1. fiVafiv.-^ of (P.%l;ftrsKA!' j 

i ^rv Y. lUvKJi k • . A.. 


CorphineqainniJroln nitrate 'WniANf 
! j K*; / ri wriKBi. A., i, 715. 
^orpbothebaine. nmstitmioi 

P'-oi i.K .md Knokkjkb, a . 1, 

‘f,U 

action of (Uii.i-i; 

f.jLji.vnj , A,, ii, 517. 

|cn!di. f'.riiiHtion of arniiioari-N ]«y 

Kh},! !<jj and .U< OH'jf’S). A., ii, 

V'.ii of ia/tic a'id f'V !Saii"\ 

A . ti, 321. 

i n.»r -n of j.laaiiia prolidii )»v (Kni;- 
3 , A . ti, 3122. 

’ d-'ttrr.vjp;' actior. of ;Oht.O, A., 

ic uid, e'Jc‘ { fif^ Qji rarlicdjvdralip 

n.cla!. iisni f.MK.vntL and Uof«E\ 
A . 410; RusKi, A., ii, 001. 

^ne uitji of :l’irKEr.iS';\ T., ir*>; 


Vod '( Lik«- Tinaksk, Astrakhan. ««m> 
p-'siti iji of Si.Kol -’i r‘. A., ii, 503. 
Knlberry. .lapa;ir!«<. Sr«* 

Xtunmiei. K,:Y|'ti&n. j-totrius in (Aa- 
i>r;i>u!;4'v .tsid Wnt; , .A., n. 630. 
Mammy, Kj'\ i-!;*!;. i i.i-!. st, rol fr»»rn tlie 
'U:!' - i Al I'KKiUt.l'RV, A., ii, 

l'> ‘6 

MnKarise tl.r toailsi nd 

A,. 

Maarle. < i|t ! i!a on (Bs iun , A., 
I!. 131. 

<• ntcnt "f Mr.si'RL ami 

. \.. II. h>or. 

of hcif «‘voj\«l ii> ihe fon 
imcij.'ti “i Hil l A-, ii. 215 
in):;''!!: -» -■{ .-Krn.n'sl niimnli In. l»y 
Ji.ni ■!. IH-vi'Kt.'ox'. A.. 

I.";:i!.--i! Nliii. :!.i!i.»ii of tKo-.'ll, A-, 

.iiiioii ..I -Irnii' ;iiid "ilfs oil LaVi; 

! i Y' A . n. 

IhiliiM; •<! tji'-nir oil tin' rt<-livily 

. f 1; \S>KA . A , tl. 312. 

"I V al!. tn«' oil A., li, 

IH, 

n- 'I'M. i-f i-i <‘tin« I’ll |•ll^. 1 ^lRel| (Ill'll 
i;in<.r , A . n. 75'i 

♦ Jf- I- !{ vi!Uoii(MaIJ 1 |RoN), 

A., n. 753. 

><{ t-d.inil in**. V''talriii«*, and 
] lAiiim '.ji iNVAi.t i’u A., ii, 
13\ 

-hinj-’i in. ail-r nephh-'tomy and 
in* !«'rai .'spilioii .Ia' km'.v), A., ii, 

|f<‘i 

< •* .'f ( \ . H’t'l ItWI isrHl, A., », 

' sti 1 dixtrilinlioii of iiilrojjrii 

III tl. |\. I'l lint tilid S- MWAKZ). 

A., il. -.'I*-. 

jititin.' lo. i.il-di'-iii ill .Sr.\» Kll*l), A,, 
il, Vlo. 

iii'l pin'-rcAlif urtion 

of. .'Il I.MVRSK niiii MkY'KH), 

A., ii, ll'I- 

l.r-.n'lnal, o-tion of tiriifs'n on (.Ian- 
t S. HKK -llld r'lM.AK), A., ii, 1120. 

I ii-ji i.', ro ’ioii of lorfii' af'iil on (Mi’ll- 
nnx.r.j. A., li. 75'i. 

af'tioii .'f s.aliH on llic fX'dta- 
l iMiv ff ^lovKi-n mid Mki.t^kr), 
A., ii. 55. 

• t "f j'ota.’wiiiJfi ^alts on (Mkr* 
. A., ii, 628 . 

sutvivirii.', iiiflu'-rifo of suliilancrs 
on t!i<‘ i,M^ 0 on» exohango of 
Thi vv.ri'.oi, a., ii, 627. 
ivdat'd, a«‘(Jon of iaiu on (Wabd), 
A. li, m. 



ti.l442 


fKDEX or SUBJECTS. 


KueU,Hrin^,r«a/rtionc b«tv««n 

CDinpoumlji «n<l the protein* of 
^V'EtEV), T., 180; K, 3. 

KkeletftI, action of on (f)ALB and 

a., it. 

•trUte^i, action of 'r»'niirinfOQ(Ijtiii<), 
A., it, S13. 

XotetiUr rigor and prouin coagulation, 
thfl relation between A., ii, 

812. 

Xoaenlar work, effect of, on tbe deconi- 
Ijoaition of inj«:l»‘d angar (Hoiil* 
WE/J), A., ii, 127. 

relation of, to k-tone formation 
(PRm), A., n, 

effect of, on pr^jtciii metabolieni 
A., ii, 624. 

Xoskroom, conetituenu of extrar^t of 
(KrTarHEK), A., ii, 528. 

Xnthman&ite (Zambosisi), A., ii, 734 ; 
(OAKTALni), A., ii, 901. 

a- and d-Xjketoiine (ffoviiA), A., i, 
807. 

Myrira f7a/c, ronstituenU of the oil of 
(PirKrF^t), T.. 1764; V., 220. 

Kjrlcatia and its liexantethyl ether 
(i’EHKtv), T., 1721 ; P., 225. 

Krriitic aeid, ammonium salt (Fai.- 
nor.A), A., i, 175. 

Xjriitioialo acid, aittino-, cyano , and 
their ethyl esters and nitro-, ethyl 
ester (Salwav), T., 268. 
oitro-, orientation of the Iiitro-Kfoup 
in (Salwav), T., 266; P., 20. 


Vapkthaiaaa, preparati<m r ■ . . 
deriratireiof iK.allz 1 

627. ' 

Vaphthalans. 2:4 

oxy-, and frilirfiu;, j 
and their denratt.-^ Vf,,\ 

W(>I.KSi,f.BES>, A 1 , • '• 

1:4*. and 1;5- '/u-Ki.,rl 
of (BAfnnCHR As:>: 

Fabkik), A., i, 8.^0, 
l:4-<^fihydroxy-. 

WKKKF. VORM. Mf! , v 

HHCttiso’i, A., i, .'•f.j 
2:3'rfihydroxy-, rnru'. •- 
;#-l>t»nio<juin(>ne I Sj j y 
654. 

afnnitro-, and 
comj-ouDds of phrr; . 
fu)RoraH aiiii 
P., 6. 

Baphthale&e ring, d'-j ., : . 

theanimal U-ly ■ Kikk • >. 

Naphthalene sehei, ri;.- f 

the (8 a< H-i aiifl i 

(Sachs and Fi'K-^rKh , , 

4d3-Naphthaleneaxo 5 bydroxr 3 
methyli.tooxaioie V •, 

im;), a., j, 24.'r 

4-a-and ;8-Naphthaleaearo Sbjd- jT 
metbylpyraxole (IUm , 
iNu). A., i, 40.5. 

4-a* and d-Kapbtbalenesto 5 hj:r:xr 
phenyl-3-methylpyraxoIe ’ 

Hrckino), a., i, 4f)f.. 


N. 

Naphtbaceneqninone, 6chloro.l.hydr. 
OXJ-, and its sodium salt {Anii.I.s- 
FARBF.S k EXTRACT FAniUKF..N’ VOKM, 

J. R. Gf.igy), a., i, 137. 

Hapbthaceneqainone 4 lolphonio acid, 
6-cliloro-l-hydroxy-, and its sodium 
salts (Anilinfabben k Extract- 
F'abhiken VORM.* J. R, Gkigy), a., i, 
137. 

Naphthaoinehonic acid (Houben and 
DoEflcnEii), A., i, 61. 

Naphthaldebyde, 2- chloro-, and its 
nerivatives (Sach.s and Brioi.), A., i, 
720. 

2- Naphthaldebyde, condensation of, with 
methylsuccinio acid (Behrenp and 
KLiyCKHARD), A., i, 294. 

2-Naphthaldehyde, 4- bromo-l -hydroxy-, 
4-chloro-l-hydroxy-, and their deriva- 
tives (Weil and Hef.rdt), A., i, 979. 

Haphthaiene, constitution and ultra- 
violet at«orption spectrum of (Fry), 
A., i, 481. 


I Napbtbaleiie-4-azo 1:2 

I* beniene, o atnino- ‘ .\| AW. ' i 

' l-Napbthaleneazo-B-naphihcil 

j (Chakrikh and Fk.};kk!1 , A , . . 

l'Napbthale&ea{0-2' caphthrlkc::* 
chloro- (C'H.\RRIKR a!id Kih s . i 
i, 1046. 

4-a- and j9-Napbtbalene&io 3 pt*:;. 
oxasolone (Mf.vf.k . ; 

Napbtbalene l diazo-2 ozide 4 r.:*: 
onlc acid, bromo-, md ■ « 
(ClIEMIsrilE FaIHUKY i:y ' ' 
A., i, 1047. 

Napbtbalene-3-ialphonic ac;d. 
chloro-, preparation >f - 
Anii.in- & SunA-FAHKfK 


NapbtbaIene-6-Bulpbonic acid. : 
chloro- (Badi.schz .Vmip ■. ' 
Fabrik), a., i, 434. 

A'-a-, end ^-N8phthaieneiulplifitTx.t 

! glycine (Alpern and '*• 
T., 87. 

i ^-Naphtbalenesulpbonyl d; S isJ^ 

butyric acid (Ki.^rnER v '■ > • 

er), a., i, 527. 

I A'Naphthalene8ulpbonyl&mito.4s.T 

glycine (Hopwood and 



IN'DKX OF SriUECTS. 


il.U+3 


(HorwooD 4ii4 \V‘i:t 2 « 
**'?< . 4 . 15*®* 

fk^OuUii icil. Mt«r {Ekki!ka\ 
A . s. 4«5 

4eU «nd lu 
rr* ^It I*Ai i.v •n4 Wai rK«', A., 

4i»< 

■''>iirAr^i.>n of. into 
.4? ' thwirrii (1*1'-*' ^rii I , A., i. 
jlApktUAthnqaiaoaMslAH, )>rf|^ini- 
r. . f FAKRvvrKKf. xoHM. Mrhiki:. 

I i *> A HhfNtvi. , A., i, 
lA^lhAatlur&^aiBoaM. ammo , |.h }Ani 
: Q .‘f HaiWv HE Ammv k SoivA- 
? I. , A., i. ‘•S4. 

XkphtiiApluBaiiaa. 1:3- ami 'il-.ri- 
* - f;.>- tn.l thrir ac<'tyl <i<*nTA(i\v* 
K> HfsV *ii4 Kif.Ra y l*rv t r. A , 


Jfiphilia^iUBOBC <irriYatiYt*4. iHonoriicm 
f 'htir.k . A . i. :k»«. 

• Ktpbtha^QiaOBi. vat froni 

wTt.FU and M»!Aa*.\ A., i. 

^ -I ;..nr frotii ^Siai-ms.-kk sti-l 

hrurj » , A , i. 4'51. 

^ S4phth«^aieoaMtim«. t <-htoro . !«ii.i 
•.% -’'mj*- irolwitli 1 oliionvl liV'lronv. 
j aojii lir!.>siriu“,' A., i, 

v.r, 

Hlpblh^alAOBMZiaei ni/r •* -r-t,.}, 

A-w . Si.firER', A., i. 4H‘V 

4 t c VAphUMqaiDOQjl&minobcoto- 

p&fBO&t. 4 tiiuno- (rcMMKurii ami 

i’c.A’i- , A., i, 6J>5. 


4 S 4 VapOLBqQiBonjUminodipheDyt* 
a«th4B«, 4 ariiitH)- i't mmFI.F.I’. 

A-, i. 6r»r*. 

IiphOMtTnl. .onvcrMiot) -f iiaphtliol- 
in!n HI , A., 1. I'ljn 


VaphtbuQlphoBiQmqaiQOBB. Sr- - 
laphlhuliiozln /(oxidp './{uMrc ii .im) 


''Mil t-:. T,. 415. 


Itpbtbaaie acidi (Ffteoff , A i 
■>74 ■ ' 


VapblbiaifiBiolM, iaomfri^m of Mei 

p., 9S. 

f^'>lftphlhiad*ndionB ami u« othyl ami 
rnr'hTl rlhor* Krkkka'-. A., i. 
laphthoieacid, 'ii fl hydroxy* i 
1 ktriiKNHEK and JloF.sjii-, A., i. 


iHaphlhoie uid. 1< hloro l-hv<iroxy . 

*r.‘\ ,u coni|Njiifjd with 4.rh]oro-3- 

' A.. 

lEaphtbel, rhlorination of ^Kisr;), P * 

f'' ■ A., i, 368 ; . V 

A . i. 439. 

4 ^lilnro.2-bromo- (Kisc), 

• . 26 / . 


fl-lTiphtJiol. ts>mivmiul of. »itli 

i**-ur^M>hrnon<* vToiiKKY and Pou. 
i/K'. A . i. 340. 

«a;r<=nt. and diethyl* 

imsm. ,.:hy! ether of (KiXMOHJf 
! K.'Jhj Mr\ A,, i. "(H. 

B ffftphlhd). 4 Ait-nio . and i(or »3i hronio- 

4 tmin*. . denvanvea, lien- 

‘Xtosof M KYKu ami \\\,1 K->] RRRNX 
A. . i. fVt] . 

1 ' ! :-o!, : 4 aiiisiio . a.y»tvl derivt* 

tJvo aii ! ii% ao-tato tMKYRK aiul 
''•'i I'i rtij A , 1 , (hiS. 

H*p!llllcll. nut . Src \a|.litli»nuiM- 

'•tu-oxim. s 

B Naphiholaldehyd#, coiiijuinnda of. with 

/ aiiitijio.rn.'hy itol anti ;• attitiuda'nju)- 

I'll. II . in- Toi.ki v .Hill I'l.KIKt', A., 1, 

■'ll 


a S»phthol 2 c»rbojyllc »cld, 4 rlilcira 

M III in-l 111 I l:;.i _ \ , 

Niphtholcirboiplie «ciil«, •.'linn of 
'"•.niiii iifii i!.;!.,, nil Well A., i. P7K, 
2 Naphthfil 3 6 diiulphonic kctd, 1 

nili..v.., ^ ]4j 

n Ntphthol 5 lalpboBlc leid. li mtiiiio. 

Km K .t r.. A ^ i ii.io 
2 N«pblhii>-lb»iuoic icid, 2' iml 4(r.). 
■‘■'■Ill'- . m.'l oii'l l^fi) I’liliirrt. 

.I''!'i''iii Ashih .a .Smua-Kaiikik), 
A., i. 


ffapbthojrlboric icid, Ir, . .m,.! a liydr. 
'■ 'll' . .A., 1. 111). 

4 !I«pbtboyli)i)ihriuoie icid, o hyilr. 
I'll Fl- llri;, Fl;Eri.KMllll!ll, '*11,1 
H'-r- II', A , i, 

"•IfaphtbyliCfiyl clilHnil,. (ll.uuiii'Mi! 

•Ami I-. .A k-'I'-i Faiiiuk ', A., i, 484. 
A 1 KAphthyhcryllc icid, 2 I'liloro , anil 

111 siilK Jiixj li.'iiviitivni l.tArHA and 

I'lil' I . A , i, 7211. 

1 .AI"! 2 Htphthjrltcrylle teidi, a- 

Aiiiiioi-. i,i'ii....vl .Icrivaliv.-K, hihI tlirir 
1a. t;iiii.|. s iKikkihi), A.,ii, BOB. 

3 1- Aii-1 2 KapbtbylaUnise Aiid thoir 
.li-iiviitiv.-A Kikkhji), a., ii, SIO. 

O Hil l a NApbihyhmioA, -Alta of {Hii,- 

I'li' 11 . T., 2:!rt. 


I.ri-[.:ir.i(i..ii <if liorivativi'A of [I.e 
•Ki-ki ii , ’I’., H27 ; !>., 104. 

1 IfApbtbjrlaminoanlbrtqainoM 2 earb- 
oAyl .iiKiii.li- (Haiiiki-me a.vilin- k 
.'^.■I'A FiiiiiiK), a., i, PRO. 

1 Napbtbylasiina 1 anthraqniaoiia 2- 
aarboxylic acid {Hahim-iie Animn'- 
k S..iia-Kaiiiiik), a., i, 980. 

“ l^^'Plitb^^lamlnopalnutio acid (Le 

« 2 Ifaphthylaminopalmitio aoid (I,e 
.Krr.i i;;, T., 829. 

a 1 Haphthrlamlnoatearic aoid fr» 

.Srp.ni), t,83! -. !>., 104 . ' 
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a 2 XftphthfUmiAMtmic tcU (Lk 

Hiei'U;, T., *‘28. 

a* aad 6 Map&UiyluBfliralui o«fni- 
chlori<l<*(GiTBif uand WAr.Bi\r.rR), 
A., i, lyi. 

pUtifiiiromide OfTiiiEE, FUrftifMi., 
and Obkhmaiek', A., i, ‘V-i. 

3-XtphUi7li>>bat7ltne (HRiii:rsb and 
Kj-iv«-«it uin , A., i, 204- 

^ IfaphthplbiitjiDlaetone . 'BF.nRF.VD, 
Lr i>EWi<;, and KusCKHAkD'i, A., i, 
289. 

d-9ftphtb7l'‘^'erotoaie leid Rr.iiKKVD, 
Lui»r-\vifj. and Ki.JNi KFfAkn^, A , i, 
289. 

MfaphthjldiasooiniB ebloride. 2-i;liloro- 
(rn.\j'Kiaii and Ffukkri', A., i, 
1046. 

«-HaphtbyIdi^anida and ita .‘iaiti 
(rnHN), A., i, 929. 

alfaphthylhpdrohydraitinina an<l itn 
aaltM (Frei'M) and I..Kf»KRKi: •, A., i, 
907. 

KapbtbTlhpdrox^Iamine, a-nitro^o*. 
ni*-Ulli‘: of ihm h), A., i, 

12f*. 

KaphthpHdeneaminea [Srvikk and 
(.’r.ARKK), T., 20 m1 ; I’., 200. 

a-HaphthjUd«ne-<>', >•»-, and ;>-azdno- 
banioic acid, 2 hy>iroxv- ^S^:^lKR and 
ri.AfiKE). T., 2083. 

a-Kapbtbylid6Qe-^>*, and 7>«ainino- 

pbanol, ‘idiydrfixy- (Skmkh and 
('.’l.AKKF). T., 

a-Naphtbylidene-^*, "<*, and p-aniiidine, 
2-hydroxy- (Skmkk and F’I-arkk', T.. 
2083. 

a-Napbthylidcnc-"-, and bromo- 
aniline, 2liydroxv- (Skmkh and 
Clarke). T., 2082, 

a-NaphtbpUdene O', rn-, and ;;-ebloro- 
aniline, 2hydroxy- (Skmkk and 
Ci.arke), T., 2081. 

a-Naphth7lideDe-i^cnmidlne,2d)ydrnxy- 
(Senieh and (’i.akke), T., 2084. 

a-Naphthylidene-^j-nitroaniline, 2-hydr- 
oxy- (Sevier and Ci.arkk), T., 2082. 

a Naphthylidene-o-4 , w-4-, and p- 

xylidine, 2-hydroxy- (Seniku and 
Clarke), T., 2084. 

0-NapMbylitamalic acid (Briirend, 
Ludewio, and Kusckk akd), A., i, 
288. 

a-Kaphthyl ketones, prrparation of, free 
from tho 8-isonu’rides (Caii.le), A., i, 
792. 

a(?)'KaphthyI-4-methozypheiiylacetic 
acid, 2-hydroxy- (Bi.stkzycki, Paul- 
X’S and pERRix), A., i, 868. 

Haphthyl'3-methyltjocrotonio acid 
(Behreno and Klinckhaud), A., i, 
294 . 


y {m- and /I }XapbtkTl y-meiiy: . 
add (Storbe and Le.**; i 
379. 

d-Xapbthyl Mthyl ketnae. : 

CAftf'AHEl.Lr, A., i, 67. 

HapbtbylflMtbjlparaeeaic 

meric (Hehrevu and K' - 
A., i. 294. 

d Kaphthylparaeonic aeid 

J.I'DEWffS, and Kl!\<K 5 f, 

28 . 8 . 

8 Xapbthyl 3 methyl 6 pyrat::-,,, ■ 
sulphonie acid, f>'-h\dr • . * ’ 
nitto^o-derivHtivf 'AK:jr,- , , 

fur .A.mi.iv F\ . 

A., i, 687. 

a-Naphthyloxamic acid, !- 
jt*i ethyl ‘'ster and an.i i. ',| » , , 
W«i|.f>I.EBEVh A. , 1, •Vi], 
a-l-KaphtbylpenUn-7 one. ' 

(SA' ii.-i and Bhii.i A.. 
a 1 NapbUiyl-A'* penfen V ocf, 
rliloro-, and it-i riii' .xi’n. 
atiil Bkk.l), A., i, 72''. 
a-l-Naphtbylpentan-y-one e c: . 

r-hloro- ;Sai h.s and I5i.;. A 
.V a Kapbthyipbtbalamie Ac:d 
oxy- {.Mkver and WLit..;, , 
i, 631. 

d Napbtbylpyrnvic acid K:^^ 

h. 910. 

1:8-Naphthyridine, yvntli.k', . 
fives of, from a-;\rniii'.; vr; : ' 
1.AZZO And TAMrirniM , A,. ; 
Narceine, constitution m 
McMiLi.ASh A., i, 77. 

Narciesine and iu picrat>' T: 

1241; r., 149. 

Narcotici, j'reparation (^t df r;: 
and SoHXE), A., i, lnj, 
and local aiin-sthoti'-H -.v 
TUSO), A., ii, 1.3»^ 
action of, on oxidatimt iii • 
(.In.vXNoVK’S and I’ick , \ 
628. 

Nareotine, constitution >\ lU ' 
McMii.lax), a., i, 77. 

benzMdehj'de suljdiite and / 
sulphite (Mayer), .A., i. i.f 
d- and /-Narcotine .ialt' "f s . 

bromo-camphorsulphniii.- a- ; 1- ? 

KIN and Robix.^us), T., 

Narrin (Brooks), A., i, .'■.''•i. 
Natramblygonite (Scu.^i.t.rr. , ‘ 
121. 

Natrolite, mctameric (ThI '-' i r 
736. 

Neocolemanite from California 
A., ii. 901. 

Neodymium, atomic weight 
and Chapin), A., ii, 281. 
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f Jtiaridt, altn-Tiul«i tbti.rp 

-a »|*^'t7uai of (UiiriK and 

W o A , li, Wl. 

4 niuivl»i»t^ RABBirni), A , 

-.vl, 

.ijum auj Wu,. 

j. w . A . li, 115. 

''f a., ii. 

of lubea of i('j.AniK», 
A , t‘X’. lo^:. 

X. trUifffAtUn; of UNSf* xtu\ 

>'?. MWEi-iN . A,, li, S54. 

. !f4»: n of, lhr>ii)»h hot .juirij 
lU if iKi'Mi.v 4ti*i I>iiT»*, A., ii, 

hydroxy-. 

XtoMlM i lU salts \I1E);I1N , A., i, 

■ ‘'tojvaitiou of (St iiAl IKI;! 

A . :i. '■>'^•1 

V ;. I V ! ition 5U (KoorK.mJ liiuM t\ t 

.\ a. \S2. 

from lh«r lUr^ iI’hi.I!.’, a., ii, 


j ■•MO-BBatiUr aKvhiintun, roidaw- 
j iikh! „f ti,p iiirtali in 

‘ A., li. |l;{. 

; HleOl, riot;,.,:, !!. uf ,Exa*. 

A.. :i, 

ivUrisatu.n ,,f. of 

»iii, , III ii 

10 .' 0 . 

t-.'.-.!c .Sh- uiiiier Khy ttwhriuKtry. 
i>A*snr .-f ilr ins,<iiriu’ tir-ld 

Slid Moi.i.ish A., ii, 

If. isj thf j'ri'dknot' of (NjcoUl 
Aiath ^i.v , A., a, 107. 
l>>drw.;rij.iiu-ti ly. j], nf 

'••iKiiJi hsj .|>|„.,j,]iUo (HlirTKAfh 

A , I. ?;{ 

nKiaMKVs . A., i, roi 
'•■'Ijaii ihl..ji.|. 4tj.l iiicnniry, rt- 
:iJ 1 1 ,, (ririjtijHt A., 

a, I')'.*;., * 

•■( ijydri.^vij u» (SlEVKHU), 

A , a, 


I«?hrttU. ilcidsi-fhrtiik'al chuiJ^ri* in 
Mfh', A,. li, -li;. 

uf litiiuiui miR iti (Kn-.k!. 
*cJ Ml i.*>i Hii,u >Kn\ A., ii. "I:!. 

. r.t! hits ,11 \iiVKif), A., li. 101 J. 

>«, •. fiirsufiilu, Mi^'ar in i},,- 

iflulri i f (I.iEntK:, A., ii, V 21 . 

I#r«I, ir;;n'.latioij cl. and it-, 

^ !i lill’MAS S 4lld Znr.v HF.J), A., i, 

IffTM, i-hysi.-al. rhciiii- rtl .Iiid .-le. triivil 

of ; .\ |,C . , 

A , li. i!3; [KLMKfiNj. A , ii. O'l.'.. 
'■Ifp'.t Ilf lih-al au.i'Hthrt i( oil .*'VMKa 
Ai.i VhLKY', A., ii. f.n^ 

of on \llAhi i m;’ A 

ji. loio. 

■ :U 1 -d )'..hinih}ne, vcratnin*. 

»'T3trjfi« <->11 I Walleh). a., ii. i;iM. 

rp:i Mva! ,.f fu in thf de;crn<'r,itiuii <.1 
i.M.ii A., ii. 1000. 

M,';ta},iiiiy nf, ui uiiJii- .-ici-l jM,isoijin^ 
i'iiURi ;ind Fiiuiiiiijih A., II, 

!• ..yiwd. i-fh-ct of ions lriiii.s)>ortod hv 

' ' urrrnt. on th<^ f’onductiv^ily «d ' 
awAKfr.), A., ii. :j00. 
lyiUm, ■•htinii;al 
^ • • tf- di.xKnii:ia), A., ii, 413 . 

of th,. tisnutu of tin* (.’'iMIlil 

! Maii;). A., i», !d:i. 

Vf.-.iitir,, f lunj{. s in the eiciuhility . 

1 oi the, l.y removal of ailcium 

I -"'.n *0.1 Frohliciij, a,, ii, 

pMhottita, aitihcial production of 

P-ttAMo A., ii, 20». 


' ■ O'J • ' .,f, «ilh jilvniiiiiM 

Iv Ml ..UFK , ,\ , ,, 'Jtl:), 

Nickel alloy I .. iii, ii,„|. l.lfimm i ii,t an), 
■i.ii. <;ii, '■ 

''Itil (\ I.. iCLmi \ Itot hlluNi 
■ I . II. Iv'.'f. 

Nickel Mil,, il.v.i |.i;,i|, ,,f ligiit |.y 

llh ; -I,,! s A , II, , jHo|,|,. 

i-'i N .11. i .U hiti;..,c ., A., li, 7M. 
iiiu.;i„.|,.,,i,,,„ ,,r iWai.s., „ 1 ,| Ki.K.x), 
.' . II, l-:i. 

Nickel .■tit.'.iiyl, tn.i.-i,,.t]. siincciitibilitv 
"f "M i.i . .\ . li, 2M. 
t.-Ira .inii..:Iii..ii,|,. it'iiMlACllkaot;), A.. 

II. 7;i'i. 

1 I.V i,f, ill uiiuiii catimatlon 
.\,, 11, atii. 

/Ti'Xi'l.v le l.iiii.ur ,,f, in «alt forma- 
ii'oi . li nAMii mill itiKiiEi.), A., ii, 

Nickel, ■lii.lin.-li.,i, l..-iiiini, uinl cobalt 
■"’ill I, A,, ii, UK, 

Aii'liiibAll, Uiriit liciid li'Mli fur ((lujlT* 

MAS and li.,iiiiiEiii,\ A., ii, 33 a, 
sfiiiKy, iiioiii,itiUii,ii „r (Low), A., ii, 


|■^..•i|.iUli..l, of, as carlmnat* 
i.'i 11111,11 . A., ii, 1 13K. 
c,liin..li..n id. . 1... tn.lylii ally (Hksker 
•iiid lli.-si), A., li, Its. 

CHlin.alii.i, „f, o|„i j 

iii.lii,'allv dlEiiK), A., ii, 1034. 
ciipia-r mid cohalt, estimation of 
(i’EiiEiuiovi, A., ii, 771, 
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Vtilul rt**! tixl BAft.vEA), 

lO^i. 

c«m«oUtion of ;Gioum ind CAiiNE- 
VAti), A., ii, 609. 

mA^iirtic |)roj«rtir« uf ;;DiLYEE- 
OLAt'EATatiU HlLKtkT), A.,ii. 10S7. 
aiionuiioQK t'Tpa&kiott of ((ti ili.ai'ME), 
A., ii, \H!>. 

NImtUac, actt'in tif, on ';urana»-d muacle 
(bL'KUiix.Ki, A., li, 760. 
hydrochlorida, double Mit of, witli 
antimony {jcniaclilMride iThom-sen*, 
A., i, 48f 

Nieotifio, estimation of -iiEftTEAXi>aud 
Javilljek). a., ii, 827. 
eitimition of, in tobacco (Ks-^ner ; 
T6th), a., ii, 94d. 

estimation of, in toboi.r-o jriice 
(ScHKOt/RR), A., ii, 163, 5S2 ; 
(Ki.vu.ino), A..ii, 314, 346; (Ulkx), 
A., ii, 344 ; (Torn : I.ei.steh), A., 
ii, 345 ; (V. Dkorazu'. A., ii, 671 ; 
{Mellet), a., ji, G72 ; (Koenio), 
A., ii, 672. 1143. 

ostirnatiuii of, in prcHenee of pyridine 
booes (SUKUE), A., ii, 776. 

NieotLde acid. Utaine of (Kirral), A., 
i. 157. 

iwirieotinie acid, betaine of (Kikral), 

A., i, 156. 

Niton. Soe Hudiuin I'cuanation. 

NltraalUc acid. St-e y.-Ilenzo^uinone. 
3:6*f/<'nitro-'i:.5-f/jliy«lroxy-. 

Nltzmtoi. Sre under N'itrojjeii. 

NitratochoUno ferchlurate (Hofmass 
and Hduoi.d), A., i, 606. 

NitrOi assay ofsweet spirits of (H Run sii ; 

Dietii), a., ii, 66'2. 

Nltrfc acid. See under Nitrogen. 

NitrLftcation by ultra-violet light 
(Bkkthelot and GaI’DEcho.s), A., 
ii, 240. 

action of gypsum on (Dczani), A., ii» 
1019. 

Nitrilei, synthesis of (GuniSAKii), A., 
i. 292. 

action of, on cyanoguauidiiie (O^iTUu- 
oovicu), A., ii, 507. 
action of lifdrogeii chloride and 
methyl alcohol on (Steinkopf and 
Malinowski), A., i, 946. 
toxicity of (Desgkez), A., ii, 1119. 

Kithlo-trimethylnitroamiaometlia&e 
(Fkanchimost), a., i, 19. 

Nitroamines, aromatic, action of con- 
centrated sulphuric acid on 
(Reverdjn), a., i, 123. 
and allied substances, transforma- 
tion of, and its relation to sub- 
stitution in benzene derivatiTes 
(British Association Reports), 
A., i. 713. 


Nitre emipciuidi. altra-vic.!ci , 
apectn of (Zeuxsev ■ 
orf^ A., ii, 1044. 
freezing- jioint currea of • ^ 
with fiuorene (KkEMAS> : 
IKiRTER, FEAXKOVL 
liOxBL, Sr-Hortz, ani , . 
A.,ii,87l. 

condenaatiuD of coUruj.'i^ u, 
and Robinou.v}, T., ‘.il:; 
alij>haiic (STiiSKapr and ' 

1, 4, 946 ; '^Steixku^z i-. . 
A., i, 2S0 ; (SrEi.vx.,i> / 
GEx.sj, A., i, 530. 
primary* aliphatic, 

(V. l^HAt'X and Sobe- ^ j 
aromatic (Cil'sa), A., i, 
colorations prixluced I v ; 
aj-iion of amino. v-n.jK 
(Walter), A., i, 36T 
Nitrogen and sulphur, r*-’=k'i>e 
weighu of (Hfki and L'.ii 
ii, 389. 

pure, industrial prtj^r^'., 
(CLAinE), A., ii, 
spectrum of (Kowleh a: d n 
A., ii, 678. 

a chemically active furm d. ; , 
by the electric discliir^f < 


A.,ii, 482. 

rtaiiittfrom the electric ftic in ■* 
A., ii, 1056. 

i(uin<|u«valent, .sten-Oil. 
(JSCHOLTZ), A., i, 326. 


ratio of, to argon in uatura; 
mixtures (Moi hec a.nd ! 
A., ii, 602. 

ami enrbon, ga.'ieoua roji,;. 

(Lidokk), A., i, 429. 
and hydrogen, coiupounds 
lithiinn (Dakeki and .M. 
A., ii, 393. 

action of, on lithium '•irbidc 1 
and Moony), A., ii, 8S3, 
iiou-combiiiatioii of, with h. i: 
the ]'resence of nickvl (Nt 
Ahhicary), A., ii, l'»r, 
and oxygen, analogii-s Ut-.'- 
rivatives of {Anuki.i\ .V, j, 
catalytic action of poUs-iuin » 
on the absorption ot, Iv 
carbide (PoLLACi I), A., i. i 
action of, on wdnes 
ii, 916. 

compounds, assimilation o: 

isca), A., ii, 523. 
assimilation of, by leaves Or 
Hooper), A., ii, 524. 
atmospheric, assimilation of, b* 
plants (Mameli and I'oi 
A., ii, 759 ; (HuicfiiN^ 
MlLLEB), A., li, 920. 
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*'* - bBCt«rU (PWN«iS- j Jliutf Bcid. iJr!ri JK*u of A., 

' i It. 816. I 11. 341. 


*y >y fuDjfi A., ii, I 

Sw uiidtf MeUU>ii*n;- 
of ^KsnCh', , 

’ \ ,. VI". 

^ - <u cli«‘niK-al Twiurtf t)f • 

*■ ■ ’ iW . A., ii. -'-'l. 

....liiiity •■’I l-i>*‘^'. . 

n, i UWEN ', A , it, y*-4- 
t vf ill Toji.juiii ’ 

\ jkA^ . A . li, 1*1*4 

l ir«f»a .VyJfi’ln*. l-rliAviour of, viilh 
.; i AHjQK'iiia vBi.owne Kiul 

u’jj.Mh. A . », lOM ; (Huo'\nk 
I ,s !!', •. t.KHiSl* A., ii. U-’.-.V 
j *•. rm»nou of, Jurm^ (Irniin 
- -Si/rMK A., ii, 816: 

! fj<r:<r.rrJ. A., ii, *.'17. 

•..2 .1 tJyfj "f. io ♦•of jiicki ) 

in-i Amim u;\ i, A-, ii, . 

■ 

yf AK r Al.oU ). 

S , .1, l''?5. 

;:,t »y»?<tu LitfK* 401.1, liilfOtW l.'i.l 
r juihtnum in 'Lt'vi‘» aimI ; 

A . li. 164- 

i l SMIlli *li<l l.f'MA.N . A., i 

• :, r*^'' ! 

,!.'£!{*& nifrfojuh , i-ri-fiftMi- j 

tj. jj »jj:j fdtiiiiHtioii of. *i.'l it* ' 
!«-ii4'i<yuf til .a., : 

-, [lUlf', A., li. 4''3. I 

‘ .m’ i.;’v curvv ol, iii.l im-tli)! cIIht ! 
iUs xK4rtc((;f;RiiAMNi.A.,i..*3n. j 

»..j ■ ruti'JjiK foiiii ..f i.Snuii), ' 

I \ . • 

■itr.c acid, fyni.it]o}| of. in Ilio urc i 
I iiiKl.Aii'e MakijUK/^kv'. a., ii, 

vy.i ! 

.uAr Rill] I oiivinutioii I 

> f nj.j.i, ai«l AnEU.i . A., li. T17. i 
ill s'.mi. liitTosM ncili aim) liitric | 

‘ i; lf, fij’.nlil'fium in ^K\V!^ ainl i 
K>;Ah , A., ii. 164. ' 

fc. ;i iif hydioj'f'ij on ' I'a V- 

/ I y. Alid lUVKIUKK . J’-, -1*6. i 

I'- f!ij«ii>!!;on of, l>y I 

'■ ! xu.\ Tavuik , 306. 

' t. liit i,;i ..f fjxo.inir acid* l>y. in ] 

! • -IlKMiAnr. A., I 

..f nieUllie 'iilraif* on tlic ; 
V n lion of i'o|,(.iT in ilyNMEanil 
' o»K£ . T., 102&; I'., 42. 
x.-lu?:!!* of ffiric nalu and of min- 
ifiiifse Ditrattf on the rate of ( 

fcd'jiion of mercUTT in fRAy ;, T.» 1 

1012; P.. 4. I 


411.1 c#tmisiji'n of, iu milk 
Tui-Mas> , A., 11. 151. 
rsiijiutwn of lu'MA.s . A , ii. 767. 

I'SHoaCon o(, l)iuil;r> .TiLLMASa^ 

A., 1.. yo" 

Nitnui, {ir.dor! .-n of, in .tiable aoil* 
Kfi H . A . ii, yi*J, 

Iriiu. IloU I'f. \‘\ },4vti-M« J'lij', A., 

II. 138 

ndiuti.'ti of. I s jHrl.vJi-Me dUi-JO, 

A . J, rr.y. 

ira tioii l«-t»un ani,y.liuui formic 
4.1.1 an. I ,V. A., ii, 

tv:y. 

li;..>ion of. ujih «.>.ii{iiii |•Anltlll^f•U« 

n and Kf /iiius . A ,ii.6&7. 
d< tix-|j..n of, l-y tl.c dll lieiiyUmine 
Jexi and iuv', A., ii, 

656 , i(’A K . A , II, 767. 
dcjf n-;i <1. in «4irr il)jc.s‘uifc>\ 

A . u. t'.fi. 

dri^ti li and i-!>i]!i alioit of, ill Water 

T^.lMA^•> and Siniiorr!, A., 
li. 76." 

t'’i!i!nntt.-n of I'unA and iUglT('\ 
A., li. 6'.f ; MAhivt’KViUi). aii«i 
Kioi:rMis . A , ii, 437 ; lyt'AK- 

I . A., li, U)"l, ; i.<KyJ»EI. 

an I Wi. ni.i;' , \ , ii, 1132. 
•-■.tiin.ilntii ..f, III oiiii-coiton (i'Xi.' 

III, A., li. WO 

.Miin-ni.-ii of, III Miiik ri'n i-MAK» 

tttid Sii-n 1 '.) A , ii. U32. 

s>f, K'’''“‘>''»‘tricAUy, 
viufkoa of I'lior in il»f (.Ki kk and 
<Ji.i;MtN , A , li, WO. 

• 'tiii.afioii if, in Wilier, by the 
id.^'i.olaiili.iiMnii- and method 
1 11 *M. , I , J'K.i n , and HkiiKIILI)), 
A., li. 

I siiinatioii of, ill Vi-^'rUble matter 
: K no'. Hiid SKjtKi.iKS), A., ii, 227. 
Nitreai acid, fonimtion nf, in the 
living >'*il Mszi , A,, ii, 64S, 

the -.i^Jnii, nitrii' arid, and uitroui 
oikido, f'(iii]ibnt:m in fLnwiis and 
Kn< AH , A , II, 264. 
deto, lion uf VALfiKi.i. A., i, 1048. 
Nitrite*, «bte<ij(,n of /I>a.s 6)» A., ii, 

driactioii uf, by tlie diidienyUinlDe 
lr%i .WiiJiEJi.H and IUy), A., ii, 

'h>6. 

dvteclioii of, iu water (DtsiokB), 
A. . ii, 6^5. 

det«-' lion and eatiiuatjoii of, in water 
(Tii.nMA.vN and Si/iTHOff), A., 
ii, 767. 
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9ltrit4i, ftstiniation of (Rl'i'F t&d \ 
I^ZRKAN.*^.', A., ii, 535. 
calimalion of, in iH.'wage (CtAhZE*, : 
A., ii, 

eslimalion of, in water K v^ti.k au'l 
Elvove), a., ii, 437 ; • Blan*;/, : 
A., ii, 930; (.StiKLi!), A., ii, , 
940. 

estimation of, gaA^jmelri'-*ally, ■,ourf;e3 
of error in the •Rri'K and (iRfe' 
HTEN;, A., ii, 930. 
ehlimatiou of, iiy meaneof theactn»u 
of hY*lra/ine M.lphate on (Dev 
and AkN;, A., ii, 

Hitrogen, detection of, in urgaiii*; coni- 
!>oan'lH {Halznkh and Kliko;, A., 

Ii. 1131. 

rapid e'ltiinatiou of 'd.A.v«'-'ES A., 
ii, 1027. 

toAliination of, new dUtillation appar- 
atus for the vMi ukii), A., ii, OS. 
estimation of, by Kj•ddah^.^ inetlio-l 
i'KoKFuRD), A,, ii, 07 ; (van Kyn), 
A.,ii, 220; (KiAVAhnsand <’nAn.-^}, 
A., it, 437 ; !AM)EK^KN : V. LiEBKI'.-^| 
MANN), A., ii, 055 ; (KkiBokh). A., j 
ii. 1027. ^ i 

esliniation of, in the extraetivea of | 
muscle (Y. FniiU and ScHWAia), j 
A., u, 216. ! 

ebtimation “f, in aliphati-.? uinino-com- I 
pounds (\ AS Slykk), A., ii, 77^*. 
estimation of, in or;;anic compounds 
(FKANKLANf)), T,, 17S3 ; I’., 207, 
309 ; ( Fa HI N VI), A., ii, 534. 
estimation of the ainidic, in proteins 
(Dkni.sI, a., ii, 163. 
estimation of, in soils (.MiTsCHKliMrn 
and Mkuhks), A., ii, 68. 
estimation of, in raiu-watcv from 
Groningen (Hfuiu aud Wki.t), A., 
ii, 1128. 

Kitrogen- carbon linking (Emue and 
Runne), a., i, 714, 718. 

Nitrogen compounds, stereochemistry ol 
(Fheund and Kvi’FKit), A., i, 911. 
relation between reactivity and 
chemical constitution of (Cl.auke), 
T., 1927 : P., 243. 

Nitrogenoni substances, ilegradation of 
by yeast (Schwakz), A., ii, 640. 

Nitro-group, orientation of, in iiitro- 
myristicinic acid (S.alw.yy), T., 266 ; 

r., 20. 

Nitrohydraio compoundi, alkaline con- 
densations of (Green and Beabdeb), 
T., 1960 ; P., 228. 

“Nltrolime,’’ analysis of (KArPEN), A., 
il, 933. ^ , 

NitroxnetoP, for use with the 

(Mtchbl), a., ii, 68. 


** Vitrdn aethod," estiniA’.. 
in Chili saltpetre bvth- m- 
A., ii, 69. 

Nitmatei, action of hy-l; . 

(CesMANO), A., i, 1?? 
BitTOtifolphoiile acid, s 
sulphuric acid, liyvlti,x,v 
Ritroio><hiorldes, actin. 
amine on ^ 

cyclic, action of, «i!;. . 
(Rupe and Ai-its'i 
72. 

Hitroso compoands, mrti. 

?« Ul'ITBE ami Sa.'v-, 

730. 

action of dipheiiyik 
isr.Eit and .Jei-.I'.is . \ 
Hitrosyl chloride. f Tn.v', 
temp'-ralures, an*! itt . 
chlorine (Bol bS'-Mr- j/. • i 
ii, .599. 

Nitroiyloni sulphuric acid ■ 
A., n, 273. 

Nitrosyisulphuric acid. i,Y : 

A., ii. 2*3. 

Nitrous acid. Sec uni. t S 
Nomcuclature id '.iii-.li;. 

.'kk'. A., i, 17'.*. 
ofspiiitns (ihM>ui,i'..'vt , A 
Nonane, y-haiogcu u-:;!.' 

(Pl« KAUl) and KK.NY'‘^ ; 
Non-metals, tlicrnidl • 

iKhkkn‘, a., ii, 1S5, 

» Nonoyl chloii-h-, a i r ■ , 

\VO«i|. ;tnd WtlZMANS . !' 
211 . 

?i-Noaoylalanine, oMtuln' v, ; 

llloi’Wmiu and Wki/via'.' 
n Nonylasparagine, u u;.:: 
hroiuo- {Uoi'\vttur> alii 'A'i 
T., 15H3'. 

^r-Nonoylaspartic acid, a a' 
brouio- (Horwooii and W; 
T, 1584. 

w-Nonoylglycine, a arnica-, r. : 
(Hopwood and Wki/m'is'' 
P..21I. 

«*NonoyMeucine. a-.ui;ir.o 
bromo- (Hoewoon and '«'* * 
T.. ir.S2. 

ft Ronoylvaliue, a-aiutijc-. : 

(llopwooi) and Wki/masn 
Nonyl bromule(v. Buai n a:. : 
A.,i, 598. 

Nonylamiae and ibs dr.; i 
Braun and Sobd'KI'. A . 
n-Nonylglyciae, a lroin- a j” 
hexoyl derivative iH ;-'' 
Weizmann), T., 1579. 
Horbizin and its ethyl 
tallic derivatives (van H.i>* 
i, 561. 
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1 , 7 :; .-'KMMl.KH Mi'i MaVKHi, A.« 

I, 7 ’. 7 : 5 .’{: 'l.it'-i'K}, A., i, 13 S ; 
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ati’f FiIh, 4 -Htiinatioii of, tb<! a/iidity of 
iI/iK»P.Uj, A., ii, 314 . 
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Mild iti'.Ositrr), A., ii, 343 . 
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A., li, 

01 e*od*r bark, Al^'erian, coDititu*iiU of 
fLEi'iJkii , i., ii, 
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OUie Acid,«olubi!ity of mtuU iu , 

A-, ii, 394. 

kniDionium «alt atiili^]<arAtiooof, from 
)«luiiiicatid AdiUl Fau , 
A., i. 5, 174. 

IjeliAviour of r»*rl !>!o<m1 corpU!^ 1*^ in 

poiautiin^ by (SdiMiNt.Ki: and 
Fiauyv a., ii, luS. 
iiiliiUtioh of ih*t irriUtiiii; action 
of, by chol**Hjt!rol (Lamh A., ii, 
S2. 

OltoeUidle acid. i rc{ar%tio{i of {Ga^^ai.- 

OWHKI), A., i, 

Olacs# Kill it.‘<i oxiriic {KA.-lFKriELl> Atitl 
Tayloe:, T., 230;i; V , 279. 

Ollrttorle acid, ni>-u!Iic 'tjlUof(HK.H<,K , 
A,, i. 209. 

Olivatorol fKF.^.^K , A., i, 209. 

Opal. otbct of (.reviure on tbe change of, 
into «Si'R 2 U), ii, 497. 

Open chain compcands, absorption h|m>c- 
tra of (Gkvmhi.k, Sikwakt, \Vi:h;ht, 
ami Kka), T., 12»52: 1’.. If^. 

Opianio acid abloxiim-, .V I» n/oyl dcriv- 
ativ« of, him! ilx ■oilt 

(Si HEiftKK ami Fi.Kt'«;nMAN.N'. A., i, 
382. 

Opium, '•oiistitimuta o1‘(van I tai.i.ik and 
KKitBoscH). A., i, 7^. 
a new alkaloid from (i)oi<BlK and 
I.AVDtK), T.. 34. 

estinmtion of fudfiim in ( AshiiKWHi, 
A,, ii, 1144. 

vMtimatioii of morphine in tDEHoru- 
9RAr.x), A., ii, 34.'. 

Opium alkaloid! (van Ii Ai.i.iKaml Kkh* 
mscii), A., i, 7tl. 

action of, on the alisnenlary (‘anal 
(CuIlNHEIM and M(»I)K.\K(»W.<KI), 
A., ii, 616. 

Optical activity. See under Photo- 
chemi.stry. 

Organic oompoaudi, ptmtuly.'iis of, by 
ultra-violet light (Bf.htiif.lot aniJ 
Gaudeciion), a., ii, 86, 242, 835. 
phosphorescence of, at low temperatures 
(dr Kowai-ski and de Dzierz- 
DicKi), A., ii, 3. 

iuHuence of three- and four-meml»ered 
carbon rings on the refractive and 
dispersive power of (Ostliko), P., 
315. 

electrical double refraction offLEisKK), 
A., ii, 563. 

dielectric con.stants of (Dobkosekd- 
off), a., ii, 458. 

electrical effects accompanying the 
decomposition of (Potter), A., ii, 
913. 

temperature-coefficients of the mole- 
cular surface energy of (Walden), 
A., ii, 97. 


Organic compound! of pi. . 

jwrtiuc*-, heat of 
(EmeRV and llRNFiij.’. j 
measurement of the ir.f' 
itituiion in, bv ]..!*■ • 

A., li, 713. 

rotatory wjwt-r of, r 
-alli* rELLKT;. A., h, 
!»fdnbility e.juilibni !-•, 
and iOlivari t, A . . , 
amaigaius ‘d, MiT. ,, 

A.. 1,270. 

rea<‘livityuf the h.tl‘;.-, . 

T., ‘.‘j’; iSENrfcl: i;. ; 

1049 ; P., 119. 
additive, with Ilirtal;; . 

-«» HI TklNI, A., i, 
re<hn'tiuii and •■xi lat; 

l\sis ‘S,vl'.AilKK , A 
oxid.ttion '»f, l>v p*,’.... 

ganite (Heii hi;,, a . 
sjKntlaiieoii'^ly 

ph'in-seeniv l)KJ \ t '.\; 
diha!‘'g»*ii. ai-tioii of ( 
on iV. lit'.Ai N an IS 
701. 

irichIonhar»-il, .a. ti. u ; 

<Hia>>ASi.v an I .Sj.. ; 

iodo-, n‘htiv«ractivi!:. . s, 

P., 2.8:;. 

Ulixutuiatrd. ( ata]-, U. 

(FdKis', A., i, r 
toxivity of \.Si .^lo.r k , A , 
in ^oil iS« MhKiM-.i: .lu ! ' 
ii, 147. 

Colour rcactioii-i of 
nuN), A., ii, 1 Hn. 

deteclimi of ;> 

and Kms*;). A., ii. 1 ! . ' 
dt-teolion and o.Hlitn.il, o 
{HnEs.sA\lNh A., li. 1 i 
estimation of ar'fhio iii f. 

A., ii. 1028. 

e.stimatif'U nf cailmii in w 

V. Kekeszi vI. a., ii. ,■ ' 
estimation of carbon a-. ! 
(FKANKI.ANhk T., ir* 

309. 

e.stimation of the rlcn; *. 

A., ii, 928. 

estimation of hal 'L- U' 
and MacKaki, A., ii, i i 
A,, ii, 532 ; (Wa:.' s:- . ' 
estimation of a«'tiv.- I.. ; . 
(ZKREWITINnyi-'i. A., . 

(Oddo), a., ii, ''2'*>. 
estimathm of small 'p: • 

iu (Jahn), a., ii, ll.v' 

estimation of iiitrog*;ii .• 
A., ii, 534. 

estimation of sulphur ih 

A,, ii, 67. 



INDEX or srRjr«^ 


li 145) 


«ilO»uiiM»u «f. withoui 

* : «• vf (KLEiKCvr ntnl 

!.iu‘. A., ii. 
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jw^ua* iciioii ot « lll^>riIl»t(^l a'.i;'!i- 

* gl..- Jj 3 . 1 nK-*?Whs 051 tin* <L» h 

^iNS. MfHH, t,M Knis/. 
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*ul WinfH). A., li, i‘3l. 
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ihc .''l.'I KV and lltl;-, A , 

u. 

I'f fatly l-» iiio.,»{-niiiftai.|.- 
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■' \tr(uh4. •ou-tfiiijriii-* of :!.>• . 
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' OrailhiB* iiionu}'i- latf, •ly-^l.il’o 
.r.j.hy of Heinei.”. A., i, "I."*. 

OrtblU ri 'll hi M-’aioiiinii. Ii<>!ji Kin].Ui-l 
Weii:i:i, A., ii, Uh’k 

Onboclu* ali-l djatill-titili 

firtw.-ru( VEBNAHljKV ail'l Ul.A I i-KVl, 

A . ii, I'JL’ ; HAKUfKIi). A . li. 
OrUJofonai< acid, rilnl rd*-r, -i- lii-u of 

;iiirl roin 

! j- i.'ii on 111, A., j, In. 

fOrlbO'OXtlie acid, <li|ili<-rnl 

Hi i KK -aid MavU’, a., i, iLd. 

•. t o'yl i-iti-r Kt’I'(KIt'.WKKKE-AK 
H^PI mnl i;bi nr ll), 

A , i, m. 

rUiolhiocarbooio acid, n-t^ilyl ♦•'l*r 

•:< S It-* -l.-rivativi'-i (AliMiTl, A., i, 
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rtlMlkioforaiie tcid, beii/yl t-Htcr. pre i 
;*r.ition of (Smythk), A., i, 9i3d. j 
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OamifbloridM ^ihii-iei: aii-i WaI«* 

! A . i. lyi. 

Otmciie prauura. ■'vvuii.!*i Iiilfutioti. 
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I'-IUMl! ;tn-l K-'.MK , A., ii, .''<1)4, 
.li''....-|.il|.,n - ( K.SKl.AAIt', 

^ . >. Iln . a, K-n. 
liri|!Mli'..tti..|| .ijivc of iK.SKI.XAH), 
A.. I. 

V inl'ii.tv -4. HI oth.-r a- iiJ-* (.M assos), 
1 ' '^/v 

i- 'ioii --f. o!j star. )i and dt-xliin 
‘•f-H'NEK JT, K 4inl KAV- 
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.111-1 Kun im 111)), A. , ii, rUd. 
[»oi-MjiK {Sui'oNAi and Iltii'lilEK), 
A., ii. .'i:.. 

- X- iial'iliJv tif m i vi.a in (('iiiAKi 
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111 v.irn -1 (.M-'NNIhll), A., ii, 048. 
li.ilalli- nalla, il«c<im{«iaition of 
IMs.Sn-IN] ;ui'l 8i A.VliDf.A), A., 
i. IjJ. 

lr-iti..|.^ ..f -flE'IMNKK UK Co* 

MS' k;, a., i, iiy. 

( il-i’iin -.a!!, rc.ir lioiia of (OeCII«VBK 

ai; f’*jMN'K niul Kavsaud), A., 

■1> 'j'foHiniu "itlu of f.lA-NiKru and 
••in.), A,, ii, 493. 

'-'■dinm sail. |)rc[iarati<)n of (Hoehk- 
iNoKii .t .SmiNi-i, A., i, 419. 
xt.'il'ility of thi* ilonlilt* wlta of, with 
ami ni.-k*-!, and with sodium 

ami cobalt JloiniKos), R, 260. 

yitiHitn suit of (Pkait and 

J.'ME'.-, A., i, Zli. 
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nn>EX or souscrs. 


/hJcurt'Bi.K , A., i, 41^. 

thio-, wraple* Jiilti of aihI 

JosW/, r., ‘279. 

Oxftlososohjdroz&Aie u;d 

silver wit (pAl.AZ/y» ani Oi.iVKiii 

Ma.sdala), a., i. 

OxalopTToUrtAhe neid, ethyl e^t-rr 
prwucla of ihft A'^tioii of !jy>lr*»hroiiii': 
k/nd on A., i. 70 h. 

OXilliri»^‘'KI'.KoWisKlah<i MoZDZUSnKi;, 

A..ii, :in. 

Ozftljl chloride, action of, on anuiori 
and anud(*N (1 »<>kswaikk), A., L 61t». 
OzAljIdib«niAiiilid« Bokswaikr , A., 
i. «J17. 

Oxtlyldi dlglyeylglycin«. ethyl ester 
iBoKSWAlKH;, A,, i. hl7. 
Ozaiyldlglyelne, ethyl BoUn- 

WATKIt), A., i. till. 
Ozilyldiglycylglyeia®, « thyl esUr 
(HoUNWATKKj, A.-, i, »»17- 
OzAlyldi-glatAniiaic acid, diethyl csler 
(Bohswaikk), a., i, dI7. 
OzAlyldimethylethylarethane (Bois 
WATKii), A,, i, 617. 

Oxalyldlureide (I'ouswaikiO, A., i, 
617. 

a OxAlyl-d'mathyliaceiaic acid, etliyl 
enter, /omtrnjihciiylhydr.i/<ji»e ( l*LA HK 
and (lAT-i/r), A., t, r»2“. 
OxaiylphenylacatonUrlle, acylaiit»u <if 
(Diei KMann), a., i, 

OzalylaaccliLio acid, etliy! t^iei, «lfriva- 
tives of (\Vi>i,i< Esrs and Wai.I'- 
ui'Li.RiOi A., i, 6‘»3. 
Oxalyliucciaonitrila, acylation id 
(I)IECKMANS), A., i. 45»>. 

Ozametliane, action of. with potassium 
broinoacoUiniilo (Mai«;L' 1N', A., i, 
3:.8. 

Ozamide, aromatic Jim ivalivcsof^Sr in a 1, 

A., i, 365. 

Ozanil'4-arilnio acid, and j)ilro-(FAKB- 
WRHKK YunM. Mkistkh, Lucii’s A 
l5RUNlNii), A., i, .>94. 

Ozanilie add, ;y L'.Yaiio-, imtliyl and 
ethyl eaters of {BoiiEKT and isk), 
A./i, 46. 

Oxaztilidd, p-amino-, and it.s salts and 
mdiydroxy- (Suida), A., i, 366. 
(fi-p-cyano- (Bouebt and Wi^e), A., 
i, 46. 

Ozanilide-o-oarbozylic acid and its 
metallic salts (Buida), A., i, 36.5, 
Ozanthrosa and its acetate (Meyer), A., 
i, 194. 

woOzazolonea, action of diazoniethane on 
(Oliveri-Mandal.a and Covpola), 
A.,i, 492. 

Ozaionazithrone (Ullmanx and van 
DER SCHALE), A., 1, 166. 


OzidatioE, ii«Iei'ttreiJoNZ>a:,.‘ ' 

A., ii. 166. 

and re«liiction by o»UIyMs / . 
alid GLIXKA , A , i, ^7 .< 

Antozidation Thi sarn 
Ozida, C„d!j-,0, fruin J lu.*!'!;*, ^ 
i-ne «L’mnova), A., i. 2 ' ai .' 
Ozidea, a- idic, h'-al ajI •> :. 
with ••Kliuni 
ii, 966. 

Ozimei, tr4ii-''f"fnialioJi »»i' -i 

Pai i KII.-.OS ;iiid M' M;: . , 

•Ii-'. 

wyclic, i^Atalytic mlU' li. :i . : ' 

and .Mckai) A., i. 

.Vphenyl clh»-rH ..f 'As.? i 
SAsnui and AiA/./i-iI.\ • 
i, 544. 

Oxindol6-3 aldehyde aiid 
- pKiEru.vNnEi; and Kir- .. 

A , i. 1022. 

OzinddeasU ainl its ; 
(I'f.MMKUr.R atl'M ii'l 1 1 K . . \ 

, Oxindole 3-carbozyUe acid, : . 
rlliyl c.ster 'KaI.I!', a . i. v 
O xomalonic acid, '.-th) I r ; 

nod j.ioiK-rlics oi i . 

.SlUAtH.\M A., i. 

.ictiou of, wilh aryl.iii . 

alcohols U.’f'lt'l" 11 : 
Lewis). A., i, 367. 
j Ozonium dihrumid‘‘s, iitfli;.; 
tnAs.<»c.s of reacting; • 

foniialion of, in or^n;; 

(T>« HEI.iN7.EEK alid K-s- . 

A., ii, 706. 

Oxyberberine, synthesis i l. :i:, : 

(PirTEtT and CiAMs), A.,i, l' 
/,s/»Oxyberberineand its ac t\ 1 ;• 
and nitroso- Tki •. 

Hoihnson), P., r»9. 
^//•'-Klxyberberine and its sil:> . 

T., 1695 ; P., 215. 
jK«'Oxyberberineacetone ai: i 
chloride (Pv.MAS), T,. 16', ‘i 
Oxydase in fruits (l{As>Kri ;i! ; s 
sun), a., ii, 425. 
estimation of, in aninii’. ' ■ 
(Vernun), a., ji, 7.'-'.). 
Oxydases, action of {Hks, 
Poi.otzky), A., i. 1: 
and Meier), A., i. 966. 

1 colorimetric detectiuii ul'.!. ' ? 
ii, 675. 

Oxygen, production of, in 

faction of air (SwiNin i-s? A 
387. 

extraction of, from comin< rc:i. 

(GcichaKD), a., ii, 93-1. 
spectroscopy of (KayseiP, A. 
785; (SlEUBINt! : Sr.\:.K . 
558. 
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A., ii, 1041. 
of ultra vioM rays by 
VI A., ii. 1. 

0' tluin^t’-r for Msriuis 

; ( iv s r> , A.. SI. 3'r. 

>. 3Ul “f OwjN au-l 

V n; : ^ . ii. ''''4* 

■ i' / r vsjKjntJ-m of ihA*.'* «»aH . 

V . a. 

in wa tt.iivr (Wiiiisn 
, i . A . ii, 1*71. 

*.-• } •"jHiJirs of < M 4A" aii‘1 M- - 
l\r -'U'. A . 1 . 

rat . A . i. U:* ; T'IK is-n-.s ^ 
A . I. M4 

i i £.troi.'ru. a.'jiIoojFs !~-Tv\>rtj .!• 
of AN'.r.S I , A., i. •■JO. 

f’ ,. ri e of •■f. ‘'SI 1.1. to 

\ il { .’--lucol by }::-»r>l wo!K Kni> 
w » > .\Si4 Mils . A . li. r'v'. 

of riffi'ltatinn of, oti tin- 
Wataai.t. , A, ii. lOl. 


foriiintjoii '»f (f.jiTHSitsl, A , if, 

torsi, Ill-Ill rf. bv p!is'trolv»i« (ARrm- 
!usi. astvl V, WAi.irMtEiii;', A., it, 

I - f. rbrSMIral 

M IS »•.; ; V , A . si. .'tS^ 
la auti }i !t\ 4 !i>w loiin-rratmY 

.!•- . .V. 11. :b-*r. 

’hv. .If.fri-:- V.;,. ti of A'HAiMi.v aioI 

‘:-M' . r , i'll ; iv. j-M. 

• H --f, •.-.joJiirfru ally (l.Ki H- 

Ml., A . is. S.-, 

Oronid# <‘.11 'V fi'Ht « (‘olvm«‘nilc of 
S‘Vi3 w !» !.#:■! , A . i. 2d. 

'■ is- of uojiraus 

• f f ! I i i H I, . 1, Jli, 

• ' H.'*,. {•' IviiM'ii-li* of ili-imi 

{ ffio I I s Ki f n . A., 1, 'Ji 
Oiokfnis ii I f ijolnaii (K"'*’, A-, i. 

p 


• <<f, f'-r Cr<*Ht)i -.f til 

l.ojai aiol Ki.iri'' UKiil. A., 
a, 1 ".t". 

I.' *, rj-ti iii of. ill ri-'i'ir.if ioti h-a i.ia' 

it, t II a.. II. 7:>7. 

a fuati-'li of 'h‘'‘..!\rl .WiNMfj. . 
\ . V. 

• ■ as.-) ..f, i)i air voliisorfu-iilv 

U i.'.i.v;, T. I MO; 1*.. i::.'.. 

ra.,rt,*ts.-ii of, -ii'x.ilvril :n -(m.io.- 

Fill Olj?' M‘r AKKKt, A . il. 
Oxyhemoglobin. ;o'‘'ri|i<j..ir>v 

■. iri iti cn -.talis-itiou l iio'M - , 

V . 1. 

\ , II. 

:;.-J(on -f Wol.KK . A., i. f-;*'* 

1 Oxy 9 ffictbylpurine . .V . i. 

Oxjproteic tcidi, sm-l tl.-a i- !-' m 
:r;rt.il>.,li«.||i • fb-N i*/\ \vj, | , A., it, 


FO;>!.aij.i/i <i|, in M-ious iluitN .iiol in 

' ^--f ;<'/.K!:>K<-K|i. A., ii, 
Ciyprotoiolpboaie 4cid Jli t ..\< /ku ‘M 
• ' 1 Ki;a! /f , A., I. I'js. 

OxyaoUnol (‘M-ix) 3 jj<i (‘r.-.Airi',', A., i. 


Oxy 1 'tbioQftpbiboocnrboiylie Acid. 
1 ' looi.r , i.thvl .).U«r (K.tM.K.\; f«». . 
A... 671. 

IxytbioaApbtbenyUccAQtlirenoQo 

and 7,HVvyA\ A., i, 

feyvbiepheni'L^NHiV'. A., i, 740. 

OxytripliAojIdiliydrotrfAXoIa 
iP-t-H And IUpi-emhai , a., j. 

I*'- 


PeoDol. |r«M io«- i‘f. a j;hi' osiile 
I I’l t ov’, A , H. 4’X 
Peoool ' . . tuoi;- oiiropbeBjlbydru* 

one *o'i I'lotMo \T.iitnKY ami AiaMs), 

.\ , 1, .‘s '- 

Palladium, oxo of, m |jv<lrot>riiatioii 
Ki I ivM ), A , I, 1 j 3. 7r»i. 

Palladium alleyi nnli i-. 1-1, oirlusion of 
lii.tio^.-n l‘Y Miaii.i', T., 4ri.'l; 

Palmitic acid, •xaaliliiiuni of. vrilli its 
-10101 vih iJlossAN ami WlMTR:, 
T. 

of, fi'.io oli ji' acicl (Kai.- 
«j I A , i, 17), 

.(iiiin ■ ...]o h.il!x am! lu'jiaiatinn of, 
Ii - m < Il I-- .!• I'i ( KaI ' lol a), a., J, 6. 
so'ti ai, '.il!, -.iiitxiiia of (.Mf iUiN and 
I mj-.i;', A,. J, 1H1>. 

; Falmuic acid, a hiomo-, ainido of, and 
a oi-iii , c.ili iiim ii/ilt ami amiile of 
j ir-iN/.i-i\ A., il, njifi. 

I Pancreti, * t of o.-pioua water drink- 
j itij; oil fill- ai tnify of the (ifAWX), 
A-.ii, 214. 

from till* (Levbnk and 
Nltiil'm;; KewaIJ)), A., 

i, '.‘7. 

f.;*\ai nn- ot tlj»' x(t rrstion of (lif^ in tha 
j M-kkI -ftitENSA*.'!. A., ii, 995. 
j f'ltsl, of th«- accretion of tha, 

j into the rmilirii.tl MochI (Carlaon 
jiiid hisK.v.SA'}, A., ii, 995. 

' Pancreatie extract -ind inuK-Iu piaaina, 
j ..r-ri -n r,f, on sn^jan (Lrvknk and 
: Ml A., ii. 414. 

I PapaTcraeaB, alkaloida from the 
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iHentitT nf TaRtha!in<> 
with and PrRKis), T., 135 ; 

IV, 4. 

Faptr, <i';tectioti of aciditj tit 
(Sthai HAV], A., ii, 542. 

FaraMflie aeUa, ronrersion 

of, intooyclonroj«in«dirAr>>oxylic acidti 
fHAnniEii ■ml jv}, A., i, 722. 

Farafto oU, !K»hthility of Mat*‘r in 
Hi KK , A., ii, 51*5, 

Farajlyeoehollc acid (Le 1 '< hk\ A., i, 
7M. 

Faraldaliydc. mniRr 
Farathyroldeetomy, »!ff«ol 
iurn (OKEKNVVAf.h;, A., ii, 507. 
Farathyroid tetany ■rAki.-'Os ami 
.lAtyiiisoN), A., ii, •>52. 

Pareira root, alkaloids <.f '.S<’hoi.tz). 
A., i. Old. 

FariaiU from •Juimy i*»->'nuhto flVv- 
LAi'iif. and Waurks), A., ii, 6H. 
a and d*Fartielei. See under Thoto* 
chemistn'. 

PaiiiTity, plienorneiia of (IIarrk and 

Zawauzki), a., ii. 

Fear, romjwMitinn of s'-eds of llriiEK , 
A., ii, 102*. 

tree leaves, arbutin in ( liorm/rn nr | 
and Fu’iitf-mioi.z), A., i, m 0-'{ ; ii, ! 
143. ! 

Pearceite, occum-nce of (van HoKVand ■ 
Cook), A., ii, HI (. 
formula of (van Hors), A., ii, S07. 
Pearli, artiHcial Juialy»i!it>f(CERKkoaud ; 

Hayo), a., ii, 824, ' 

Peai, constituentfl removed from, by i 
water and aqueous . solutions (PoiU’K), ! 
A., ii, 428. j 

Pfganutn, hiirmnln (rue), pltarntacolof^y | 
of(Fu'RY), A., ii, 138. | 

Pevirilliiim ghtucunr, influence of acetic j 
acid on the growth of (Reh iiel), A., i 
ii, 144. • j 

Pentadecyl chloride (v. IlKArs and j 
SoHRCKi), A., i, 598. : 

Fentadecylanune, benzoyl derivative ‘ 
(v. Braun and Sobecki), A., i, nOS. 
Fentadeeyl-a- and .A-naphthylamine, ami 
their .salts and derivatives (Le Si'kur), 
T., 850, 832. 

Pentaethylphloroglucinol, ethyl ester of 
(Hrrzio and Erthal), A., i, 777. 
3:4:2V4':6'-Peatamethoxychalkone 
(BAKGEf.LiNi and Avurris), A., i, 68. 
4:2 ;3':4':6'-Pentamethozyclialkone [ 
(Bargei.lini and Bisi), A., i,*212. 
aa'rry-Pentamethylaeetoacetlc acid, 
ethyl ester (WAJir.BERii), A., i, 708. 
Pentametbyleneoyanoethylpatrescine 
(v. Braun), A., i, 563. 
PentamethylenecyanopropylpQtreseine 
(v. Brauw), A.,i,563. 


FenuaithyitBadiffoaaidUe 

of, and it’* auri'-'hloride Rr > i 
62^). 


PentaaethylcDe ethylpatTeacut 

•lalw (V. Bkau.s !, A., i. ; • 

PeBtamethyle&epropylputreie:' » « 

salts (V. BraI'-S'S a., i. 

<utdr> FentamethylglaUrie 

Iivdroxy . and its silver 
ZEi-r’'. A., i. 419. 
PentainethyloreiAol ami 
(Hrkzio, Wknzel, , 

.‘iuHWAi’itoM, A., i, 777 
PeatamethylphloroglQcinol. 

of, with magnt-siurn ii;-’' 
'Her/ii} and Kuitut.i, A . 
PeaUmethylqaereetin, and ; 
l.forno-, </«hromoiiitro., . 
'r/nitro-, and tlu-ir a 

IV. ICI. 


PeotamethylqQercetiiuio d n&ph: 

(Waiso.s , IV. 167,. 

PchtamethylqnercetindiaioDiam 

••hloride and wilphule U'.v, 
1f}5. 


Pc&ta&e. aatt f'rr«fbrotr.o st ■' 
ami at d/iiifro-, ami it» 

(v. Braun and 
.831. 

/ 8-iodo- fl’JCK Alto and Kv'r, 
65. 


‘•.V'A'Pentanelcirboxylic acid 

amino-, urefurati'-n -f, % 
copper salt (Zki.in-k^ , \ 
ethyl ester {/kmssky, An- » 
and Kumkokki, a , i, 77 
u«yPeaUne-a5 diol, derivativ*'^ , 
HIES and Nkhk.shkimeh , A , 
cveh'Pentane l:l:3;3 telracarboxy;; 
acid, ethyl ester (Tiioit. an d I 
T., 21S6. 

Pentane-a^Mricarboxylic acid, » 
ethyl ester and cy.ttio., irf!,' 
(Hope and Perkin T,, 7H2: T 
Pentane-^i85'tricarboxylic acid, ;• 
iuni salta and resolution of \! i 


A,, i, 12. 

eyt*/«Pentanone, catalytic liv-ir- L:- • 
of (OoDi HOTand Taboi ry). A . 
Pdatan-5-oiie, fl-broniu- W n:, 
Maag), A,, 1, 25. 

Pantan-y-one-iS-ol and its cyan .:.. 

and semicarbazone (OAi ruiFRV A 


415, 

Fantatbionie acid. See tied’ r Sin; ’ 


A^-Pentenoie acid, ethyl ps: r 
PIEAU), A., i, 106. 

Aa-Penten-y-ol, jSbronio-. a;;l 
phenylurethane and aa3 f'A ; - 

(Lespieau), a,, i, 347. 

Aa-Pentanylamisa apd d rivs- 
(v. Brai n), A., i, 613. 
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,l.l.MMr4s , A., i, 

:«r 

‘Whiimt 4„,| 

r- iiK''* , A., li. ; \lKix au.J 
\t: u. A . h. «44. 

m ■.'.* \SHOkEV 4Jui l-ATIIKol A , 

B*-nnKVKii aii.i Toi- 
• r"*. A . 'A. TA ; iFutiiii . A., it, 

-»• it. J! of. in cfr-eals aikI in ».mh| 

' »tni T-*i.i rs.-* , A , li, 

■■ 1 :• 

f#5!:4# ii ri« . Lk\ rsY. an.l 

.■i K' Nurarh*; Kcwaii*i. A . i, 

3 . 

I , P*nt7l'.v«'/<'PCBUnon« autl it> 

I •, >' i!,'l '?tiiioarliA,*i.t>e 

; ! 1 , A . i. :<.^r. 

roit*i! *,f 
. • H7.*. itvj T'M A., it. !>4- 

fe;p*nmnl oil S. in «ii n. \ r.t \ A . i. 

' .1 of 

Mj ) O-I H , A., i. 13«. 

‘ • l. h, • •■f (SwMMMrt .V 
' • A , 1. ! 

iu iputrir jiii.-o ..f th- nlf j 
:.AS :\ , A., 1, yz' ' 

' Irnhsi-.itl of ( I’RKH.H Ai;l ! 

»! j K:v..fK\ A . i. l'»5l. ' 

u ‘f. olAatm Att'l i 

A?'i<*:hii \t.i'KN aioi \\'\. Usmijh. ! 
A'j'fhifAJ hKN aii<i SiiutiM, A. 

Ml . Aai.j HUAI ITS ati'i 
Kkifoff , A . ii. 

* ■'.>••{, "ji il;.- |.(••lu^In of liV.lrolv<i< 
f /<'• !i ' l:-.nrKt>..N Hii l iiihiuV 
A . 

of. niih rptinin ■v^^ 

‘f- 'K A.. }, ■J4‘< ; |}’..K1KK , A I 

t: . f, l.y rji»»an.< of r],,.,tiri 

M.!.rKHAn>K.v nri'l Mhykj, , A.. 


Pfp’.oat, Witlo rv/'tion o| |..rtiiaM.-l,y.ir. 

> HhY\ f.i! , A., i. 2 Jm. 

•: of, ill |.rr**oiirc of .ill.tijr. 

"**•» K'tw ^Ki), A., it. 

P*?ton«. f.-r irvo- ..j.io 

• of I.RMATtF ‘a li ’ 

u: ' ’ ; 

Nrboric acid. ti„.^r r..rion 
ffrfemeyaaidai. S.-.- fn„i. 
PtrbydraM, r-, initio,, ..f nitratos ).y 
M . A . i. 

PtrhydridMe. pre].arati*m of ftJAt H , A., 
P*Hdoiit** Hi X<-w falt-'liinift ' L.\ci:oix 

^ m. ■ ’ , 

P'filUldaliyd# xixd its d^rlvativea : 

and Zaak;, A., i, 218. - 


?*nllie aeid and »f{l romUo vSrmmlek 
■ nd /.\Kk\ A., i. :'I>. 

SRJiMici. and Zaak'. A., 

Piriilyl aleohol »ij«i its ilortvatiTM 
ajtd Zaai. . A., I. 218. 
F»nod»c rtaetioBi. Srr imdrr Affinitr 

‘•n.-nuv.s! 

Pariodie iritaa 'numim , A ii, 198 • 

. A., 11, 4*iO. 

in^slsiu-.iuoti tl;0 lAi'iMs! A., li, 

’•vmli*-*!,, r ot i}if. Sam'.ih(»,A. ii 
> 74 . 

a.-at ji'-nirt-.t of elriiiriits m f}|p^ 

!fi \ s|i;n! M'.mkk.shs'. a, ii, 

of oiriiirnt-s ill frli- 

ti' ti in thi* Hoi )C|>^ A., li. 

|•o*|!:..^J of fli,- iiijjw.riaui clfmi'ttta in 
Hi*- S. iiKi.iVi. i , A., li, M»4, 

airaijjjrin.nl of rtdioolf- 

Jiin.r, ill 111,. , |,|r^ Hiiofui A. 

ji. ’ 

Pennaofaatlai. iihdai’ Afan^ananf. 

Peroiiria ftom trirdionyl 

fn’hyl rliIot}»j,> iSlAfD- 

«'''■• K ai. t i ■\ ui\ A , I. 

Paroxitei. )t. j.iration of (Khi.kii and 
'4 . A , 11. ‘>01, 

Parotydaia. . ih. t of licat ou. in niilk 

‘ " K. K . A , 11, n u, 

Peroiydaaaa. il*f**j*Uou nf ^Kisi hsiA, A. 

n. U''. ' ' 

Pertiunlc acid Sr*' niidor TiUnitim. 
Patrolanm. « lo.lrsti-irjl and nrokaritn in 
A.. 1. rdl. 

Ii*!}it. * xj^rnnii'iif, on tha ax- 

tiiicti.m of loiininjj (Hat hur.v) A 

41, 

Ari;.-iititjr, oj.iiVal invi'Ktipitinn of 
'n.^Krv|s A , i. 7fll, 
fm-,. r,olivia. n|'ti<-aJ,iMV4*atim’lion of 

iHak4 <iv\ a., i, 7rti. 

K«-iitnani;tn, hvdr>K:arl>ona from 
IA< HKs. Ti, A . I, 101. 

"oliiliKity of uatiT 111 ^ffiuiai'HrrK^ 

A . n. 
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Phenyl bfome /> methoxyetyryl ketone FheByP''<ebloromethyIi';> - 
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251. 
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[ f-.t-if. 2 3 difflfihjlbtntlDbiuoUaffl, 

4 r •'> hvilr.«jfv J 

■ V aij*l Ki Nj/i s 

.’•'1'.', 

1 . i 4 .* Im \ \ • 1.1 
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fiioRicjis and iUNTacuiry), A., , 
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MfcK Ali'l llK* KKH), A., i, 

ri'n*. 
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i;i * . -.-^i . A . i, 3?- 

*lr»hydrob«rbtriaR ‘i.M'AMKH 
Ti > >■ Hti. , A., i. ir»3 
i 3 A3 t«trRniithyM:2-7 beat 
U '■ ■ M!'J JUa'-.s a., i. 
iMripbenylRtbylRae, -tii'i Mrn 

(N t.i.i*, I h|}<I lljioWM. 

McctrbtBiic Rcid, /i Imtyl * ^i* r 

** . A , i, 


I* . 1' 4. 

1 Pb^ayl I 2.4 iriRiola, (.i-rat*- «ih 1 
I ij' i*.- iTi 1 1 i//.4i{i}. A., i, 10311. 

2 Pbeayl 1 3 4 uiaiolR. nf (I‘ki.- 

I i/./.A III , A , . j, 10 1.'*. 

a'PboayltncRrbRllyUe Mid {\VKri* 

•I Hi M-y.i! . A , i. 

6 Fb«nyl ] 3 0 irimethylalUatola 

. 111! I/. Kiu i(i* . A., i, 'J12. 

1 Pb«ayl 3 4 6 trimetliyM:2:7 b<ni' 
triizolR •tO'l iu H-ilLi (Jiui.ow and 

II ^ A., i, -"H. 

1 Pheoyl 3:3:6 trim«tbyl l:2;7 baai 
trUiole. rti.v'lroxy-, ari'i lU auri- 
• bJori'k ruJ Haas;, A., i, 

‘'•j. • 
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S'PluajM trimeUiyM:2 dthydro 
p^riiloat, 3-(ivJruxy- iThulk jui<I 
Tmokhkj. T , *2241. 
a-Pheajrl oBi triaethjlfalgtoie atld 

aij'i tiAiiKJlASS.S A., i, 375. 
a-Phenyl oBB trinxethylu/A falgeiLie tcid 
■SjtjhBK ami (iAueiiANSj. A., i, 375. 
a aifl 8 Phenyl ftBS crimetbjlfal^ldA 

i. Sii.diiK an<l (iAUEMANS), A., i, 375. 
j-PheDyltriphenylmethylearbunide (v. 

MKYr.it au'l Fi«'.hkk', a., i. 120. 
Phenyl triphenylmethyl inlphide (v. 

MkvEK itml FI'S! HEk., A., i, I2l. 
I'Fhenyluraaole, 5 iiiiiuo- (I'Kt.i.i/ZAki 
and liAHlA B'jriK;. A., i, 337. 
8-FheayWalerie acid and iu nu-Lliyl eater 
(BuusrHE), A., i, 880. 
S-PhenyLxanthen, 3:0-</7chliir<>-9-cy8DO- 
{l‘oHE ami Howakd), T., 550. 

9 PhenyUanthen 9 carboxylic acid, 3:6' 
f^'chl'Tu-, and ita ethyl ester (I’ol'E 
and liowAkp), T., 550. 
Phenylxanthenol, ;>hfoiiio-, salts of 
(Cose and \Vk.st), A., i, 806. 

9 PhenyUanthen-9 ol, 2-hydroxy-, an- 
hydride of (I)Ei'KKK ami Kal-fmass’, 
A., i. SOS. 

9Pheiiylxanthoaiam chloride, 3. »;</<• 
iilihjHj- I I’oi'K and Hu\vaui»'', T., 550 : 
P., 5‘i. 

9 PhenyUanthyl ethyl and methyl 
, ethers. 3:6-(/ichluro- (Poi’Kand How- 
Aun), T. , 551. 

Phloretingiycuroaic acid (.Sraci.i.Ku), 

A., ii, 814. 

Phloridiia. inllucnee of, on glycogen 
I’orriiation in the liver {SnioN’DoUft' 
and SucKHow), A., ii, 306. 

Fhlondzin diabetes. See under Diabetes. 
Phloridzinglycuronic acid (S<jfiijLi.Kii), 
A., ii, 814. 

Phloroglucinol, compound of, with p~ 
behzoipiinoiK: (SiEGMl'NDs), A., i, 654. 
Phloroglacinol, (ffbronio-, and ite tri- 
acetate (V. Hemmei.mayr), a., i, 984. 
Phloroglacinoldicarboxylic acid, ethyl 
ester, by-jiroducts of the preparation 
of (Lkl'chs and Simion), A., 646. 

Phonolite, use of, as a potassium manure 
(Pfeiffer, BtAKCK.aiid FLrGEL),A., 

ii, 764. 

Phoaopyrrole and its picrate (Piloty, 
Quitmann, and Eppisger), A., i, 92. 
PbonopyrrolecarboxyLic acid (Piloty, 
ijuiTM.ANN', and Eppinof.r), A-, i, 92. 
Phosphates. See under Phosphorus. 
Pbosphatese, action of (v. Euler and 
Kri untuG), A., i, 1051. 
Phosphorescence, spectrum of, of organic 
compounds at low temperatures 

' — -r.!! 1A'?T'S>DTDTi'>irl\ 


PhoephorMceBce, reUtu- 
aliSdrption ;UkLM> 
it&£. 

progressive, intliieDce 
groups on K'xv^ 

UllRiUHU Kl), A., 1!. - 
iiilru-r«Mi and ultra- .. 

C'dtth sulphiJrH (1 ‘a; : 
of urgsnic cuiniwjuii |h 
i*thUtion {DKi.f.kisj 
Phoiphpric acid. 8i-e u . 
Phosphorite mlneraJi. i 
of (ScHAi.i.Ki: A 
Phosphorus, atonne a- 

tlAZAklAN), ii, - ; 

ioninalioD pro<iu''t'd 
455. 

oxidation of (Cenis'i 
201. 

lecture ex|KTiiH'-!it> • ■ 
of {.Makin'o and i' . 
594. 

pre|»aiaMon «if oj-i; , , 
{tounds of iKrukAiM 
comjwiindH of. wit'i • 
A., ii. 4S4, 71:*. 
white, ]miifn*alioii 
siuii inlM ' 

(SmiTs an) jo: l.vj 
263. 

inelahulibui. Sve nu < 
poisoning, diaiige-j , 

A. 

GKMUTll), A., n. 
inelabolisin in J- 
A., ii, :U5. 
iuerticieuoy (.f li;.- 
ca.se.sof (N’ki 
A., ii, 637. 
com|»ounds from m. 

A., i, 263. 

variation in tlo- .iti: • . 
{Lewoxiku'.ski . A , 
Phosphorus 

tween critical r 
point and exp.i;;'; 
(PniDEAi X). A., r. 
action of, on 
hydroxy-aehh n: i 
Kenzie and Ham 
P., 232. 

Phosphoric oxide, a. t. 

(Bai.akeff), a., 
reduction of, in 
nickel (Nsoiii a:, i 
A., ii, 197. 

Phosphoric acid, acti-u 
acids (Raikofk a;. \ 
A., i, 4i5. 
action of, on 
nifttals ( \V ( Ni)F»: si- : 
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- ^ (I'.M iiET and CllMi i HAK . 

A .’u. H.V 

-•fc! j: t,f, ID aoila (1‘rriT , A., i», 

•’ .iis-r' of Virions mIis on tlir 
«■! . I'niAM" IMK- 

.■tr\ A.. M. 

j.. ;. ... | hAriiim an*! |■lu-llyl 

,t;, iiouinr (KrnitAiwi, A., 

’ollA of Kli-ns*. ami 

i M VI 1 i:N*iV.R . '1-. 63'< ; I*,, 66. 

• --•iiUvii! I'f isunmvtri'M! dcnva 

13VK-. oi Kin iN'i aii l r» VI I Ks- 

• Kh . T , . 1‘ , 66. 

j:vi - .•tili r'r-. ♦•Ji{«»rot"lyl vs^crs of 
K v'* }ii>. . A . i, 636. 

• t,*5; •;* of .W'AUKSAAJri, A., ii. 

1. 

- •: of Kn vk.*kh\ a., ii. TX\: 

f^v^ A , ji, 664 ; kki: 

.j.i >' iilMKi: . A., ii. 76>. 

’it. fikl'>:iiii.Mri«ailv 

I’.ii ..».r .iii'i ('not . h\k\ a . 

r*'.ni:«'iot3 of. or.iviiti. tii. aliv 

I -i.rv.'-, A , li, l(Vj', 

• -11 of, V.'ltiii-rtii. .i ly 

\Vi V t-). A., ii, 65,6 ; (Ui*>is , 
A , u. 76S. 

' •'irtii'ioii f'i, a« am- 

r!i' iiiijiij |'lio«}*h«t»- A , 

\,. ii. 137. :• J6, 

• ‘t-tj; Ilioti < f, ill ihi- prcs’li' *- wf 

• u.-flo' a- id \ Kt-'; A k , A. , ii, 7 1 

' Itioll llj. ill 

Iio: l-’lH-lii'-.tli . Po'M VN.**klt. A.. 

Ill”ll tif, ill .Soils ’KA'-KkKIi 

■i:. i (ikKi'rNK’.oKJ; . A., ri, 

• r.f, .ofuiiMo-tri'Mlly, in 
-•os . I’as-kkim), a., ii, 

• i'.iMii of, ill sfi-ol : n-iA 

l)ir< KM.VN.\ . A., ii, 15-6. 
Pbotphatft, iiilliicnoi' of, on glvi-,,lv<<is 
I.-'ti , A., li, fiOl. 

' Kii'i*- I'msiiama', a., ii. i‘J7. 

' i ni^rorp, .(syjj of. ill ’S|i»k- 

! A-v 1, A., !1. 42'.*. 

■ tf. I of soltihu* fwlt-f on till' ailsorp 
tuii! r,f, liy v.jia (I'ArrKVy A., ii, 

irjs. 

ri-A’ tioii of, wi’li Inliswid^altic cli’or 

id'* A., ii, 5.37. 

Ao.'ilyais of, arid couvi'raiou of, into 
^'«(HT}.l!osp}iati>« 'IlAktiY and 

^AMmOUlPT'i k ii 'I'fi 


Pboipherie uid: 

Fboiphftlfi, r»tini.v[i>'ti tif 
H v..» Ni, A . ji. y;'l. 
rsti', ah ti o1. mix lonif-nu ally, in 
ur;!:.- Am vns , A., n, 

Pb(Mpbori« Acidi, ,>t!)o>, tiK'tn-, and 
tvto Mom and T. . 

■ M , r . 21. 

i.M • idiy>»..l,’^i, al aoiioii of tlu- 

.6i vi.KfS'i MV , A . li, M:t. 

.tnd aiu!dr« of il.vSoHKin , 
A . i, 7o:-. 

Ortbopboiphorle acid, dis^oiiaiioii 
«oi.s-,,,u's of (,l'i,i!‘r,Arvi, T., 
l-'-‘4 . i’,. 121. 

i-tn,d< listtioii ot an toiio in llic* pit'- 
Mn.<- ot 'I'., \:i\i ; 

71 

M^Uphoipboric acid. In-ai < liai'k'»'« 

<:ui;i.;,Mi;o h>d!:i{i”ii o! J>.vt..vt:- 
1 . A II. 7'.i.s. 

Vi I-- ItV 1 } l.vdrrtlioli of H VI VllKl !•). 
A , 11, 5*7 i 

• 1 liy I fstiT. < unip..iii)d'« of, 'V it !i abto 
l.-'N .HI 1 aiiiiiiiH I.vsnnt MM, A , 
i. 7(.'6. 

MrUpboapbaUi, ’lik.ili and niila 

fll'!..n d IhlVhW* of iV ''' 

K I '1 » I. . A, . ii, 1 10, 
Pyropboapborie acid, Mt<' of hvdialion 
ol Ai i.-i n. A . II. In?^. 

Pboapboroui acid, k>ioti<s of tho ir. 

dll’ ti-.n of in< i< III i' 'diloi id" I'V 
’(lAkSH:, and W'll.- 

s"S , A . jj. '170. 

t”)yl « >t- r K V'‘ tin. , A., i. 6;i6. 
Hypopboipbilta, «'tini;iiion of !Uri*i' 
aiol Kioiii . A , li, 

Thiopboiphoric acid, a , iiinl H- (ti- 
iii' tlivl «">'.( is and tl.i'ir ciriiva- 
tiv*-s iKmmjii anil .!(Ivk.h), T., 
7Id . 1‘ , 72. 

H'l.iito . di}iii<nv! <-sttT, and ita 
.'■o'liuni and ^n<dionjin< saitii 
’Kihiiaim), a , i, ‘JS.". 

Pboapboryl ' Idoiidr kh u i-t Vosonpic 
solvriil ;iiid .NIaNNKM- 

Mr.l: , A., li. 1(»6(). 
l<dnrti-'n of, l,y liydrof.;t.|| (|’>kk- 

w..v;ti,d rori',s.iKj:,, A., il, 37. 
infi t.i’ lion of. witli incUliic 
oxidrs H v.ssi.rr and Tavwb)? 
T. It02 ; 1'.. 155. 

Phoiphonii Qri^anie eompoQ&di [An- 
i:i .soi-K , A., I. 100. 
op«n,iliv a<div<? ( M Ki‘'K.snKiMKn and 
l.t« n I KNsl ADI A., i, 314. 
Pboiphorui, d«-t4*riioii of, in caavs of 
D'i-oiiin;* (I'kiikaz/.im), A., ii, 

I'i's. 

iltU-flion of, in Uie organ* 

:..i.. I'w. A K 
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Fhosphorai, efttiiivation <>f, volurni^trir* 
»llj f A., ii, 437.' 

attirnaLion of, in iron, uithnut 6*‘{4ra* 
lion of ullkon MlMJ-Kk), A., u,n32. 
Mtimnlio:! of, ill itir-ai .GhishLEY w»-i 

a., li, 332. 

estimation of, in milk sod 

Toli'Lain), a., ii, 43s, S35 ; ?FLEt - 
KENT anti L?.vi), A , ii, 535. 
«»tiniatitHi of, in oils iKrky), A., ii, 
C35. 

estimation of, in tiivtura (Wolf and 
OsTKuriEini;, A., ii. 07. 
eiitiniati<'n of, in wines (I)oumase), 
A., ii, 931. 

FhMphoryL chloride. Se** under TIios- 
phoms. 

Phoiphotangitie acid, pn < i|rit.Ytion of 
(U'Et'HHLKK), A., il, 

I'Hti'loi IIEMI-sTUY 

Light. (diemical action of friAMKi.\N 
and SlLUKU), A., i, 513. 047,650 ; 
(Isniin.LEiu), A., i, 709. 
cla>.sificatioii of r'-ai-tioiis influenced 
hy (ri.‘)TNlK<'KK., A., ii. •‘‘34. 

ftl.sorptinti of, hy iiMr^idc Hilts 
; Hot'.sroirs : Htifvior.s and 
IliuAV.s), A., ii, 7-^5 ; (lior.HToi N 
ntid AsnEii.sos), A., ii, 780. 
aliHoi pliofi of, hy niixtures of suh- 
stances (lii'FP', \., ii, 237. 
ivetion of, oil aMchyties and |di(;imn- 
lhnn|uiiiont* (Ki.ivnEU and RoKU- 
DANS/.), A., i, 033. 
dispersion of, hy vapours of the 
alkali metals M'-evanI, A., ii, 349. 
action nf, on chlorophyll (Dan- 
isEAHii', A., ii, 86. 

tlewlopment of colours in fihre.s hy 
(BArni.scii), A., ii, 052. 
refraction and disjiersion nf, in paNcs 
((JurscHKK), A., ii, 349 ; (.In.li'H 
and VAN DRU Pi.aat.h), A., ii, 440. 
ionisation ‘of gasea hy {Canne- 
oiETKU), A., ii, 455. 
influence of, on the composition 
of the sugar-beet (SrRoH.MKU, 
Briem, and FALLAPAb A.,ii,763. 
effect of, on suljihur insulation 
(Bates), A., ii, 838. 
ultra-violet, intensity of, from 
quartz-mercury lamps (Hkshi), 
A., ii, 833. 

influence (»f, on chemical reactions 
(Povgnet), a., ii, 85. 
measurements of photochemical 
action in (Schall), A., ii, 835. 
conversion of stable stereoisonier- 
ides into labile modifications 
by {SiOEHMER, FkIDERICI, 

Bu.\vtigam, and Nkckel), A., 


PlIOTtKHEMlsrRV : — 

Light, ull.'^a vkdft, f. r 

dt^if g agciit, 
of ChI,'<1'Is . A 
of, on Vd.- . 

tirsTZ and si -.. 

241. 

aclioTi nf, oi, 

• Joi.LE.': BiRf.j 
Kasc: V, K' M • ' 

A., i, 524. 
action of, <.n r’,’. 
and liAUUTjM'. , . 
A., i, 735. 

action of, on di.«»' v . . 

A., ii, 243. 
action of. mi . 

and M a/oi I . 
ioni.^a^i^'n ot pH'* n 
ii, 240. 

nilrifi' ation hv Ii; 

iiAl DKCllMN , A . 
influence of, ^ 

• BEHinKi.Mi i:; i s , 

A., ii. 170. 
pliotclysis of ,• 
by '(UKKiiiH-i 

A., n, • 

ai'lion of, on m.'i: 

and metalli' sil’, 
HUd GaI'IiK 

242. 

action of, on p' ji.'s 
A., ii, 52'<. 
effects of, on . 
ii. 997 . 

decomposiiion of tv.,- 
A., ii, 452, ’.'*1 
Sunlight, organic >viidr-<-- 
of (Patei'.Sii and l iu, 

85; (l‘ATEKS»t :it:l 1 

A., i, 06. 

Photochemical inv.'d.A-, 
e>ccnce near tl..* ■ t ;• 
ture (Kkfx'M . .4.. , 
reactions, grouping . f 
A., ii, 834. 
in aqueous sohui. :: 
A.,u, 6S1. 

ill gii.ses, energy • !, r .• 
BURO\ A , ii, ^ 
in labnraloiy v, -:!; 

A., ii, 66. 

studies (!*i.otnik*of 
834. 

synthesis of curho!.} 1 
LASA ami Zi'oiA; 
178 ; (LdD\ .A . 1. 

Fhotokinetics of bo n 
(Bkunf.K and 
241; (Bruneii .m! 1- 



INDEX OF Sl lUIU'i>{. 


M i-t:i 


I \ 5 i:F uid SEvruKu^ A., ii. 

£h»ic»l vctivitv »ii«i olirihi.-sl 

^ !; n iMil iJi . T . r*;i' : !* . 4r;, 

,:,!’ .'■ji.r of douKI'* htikiij;* on 
> and U S; i.t ivas . 

' . .WJi ; V , MlK 

''f luolfiMilar syiiisiwiry 
•.D> “f ar^nutic iK'-iiiMn-j'.*. 

iu'.rs!»!i HiiMirn . A . i. '“yj. 

n < f j-'Miit*}* i'OtJU‘r:>.ni jo 

, T.. I'T.S; I’.. i-:i. 

of E^’iilj^nous i 

jjroui'4 o*» ilt! I'll’ Hi. T . 'J:\ : 

: I'-'fium iH.vvi.i’i* K . A., a. 

%' :■• .Hi, \V.iM’-n ' iM< K 1 N.’Ut .Hi 1 
lUKii'ivx , T., l‘,«ia ; r.. : 

{ Ki''' 11 M; A. . a I i ; Ki'* a» i. 
i!. ! S MKl Mi.i ii . A.. 1. .'*,'7 ; 

>.Miii!i.K»; uii-1 Wan'U.i; a'. 

«! » iU'isiMKi. . A., li. 

Opuctlly keiive compoaadi. ivii>i< i. ^ 

, * ^ii.' 051 th.' r.'i.it.u'V ji.iw. r 

i . A., ii. 
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, A., ii. .‘•'i'.* 
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a. 
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'''i'.iosK, »;\:.KM,\s\, ami ItiisKh A., 
i. M'.k 

a Pipepnyl 8 phenyl 8 methyli//o* 
fulgide (SioimK, (Udkmann, atid 
1*"-K.i. A., I liiA. 

Piperonyloin. I'rujwrtica of, and itacarb* 
iin.i'lo Hjj'l ihioi arhamidc (Tokrey and 
Si-MNKV'. A., i, 69. 
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and TkiK'H-ky}, A., ii, 817. 
a.a{jimilation and n-sjuration iUi.a. k* 
MAN ami .Smith), A., ii, 423. 
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Jognidatiou <)f arginit, • • 
A., ii, 1124. 
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760. 
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A., ii, 820. 
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{Pfeiffer and Ri \N' K . A 
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ii, 323. 
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green, assimilation of tib n 
by (Giiafe), a., ii. 5jl. 
action of alcoinds on I> 


A., ii, 522. 
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• I'rjtc O'mlt’iit of soils (l.voN .ttnl 

iiizzEi i.'. A., ii. lO^r*. 

from the liiiila 

. ( , A., ii. Sll‘. 

rsliin.lliuO of lilt- >:«' IS fx* 

of JU.M KMAN -Mi l SmIiH), 
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FluOU luriiihr.uie, .•oJiijKi'il fii ..f th- 

! Ki Fr» HKIN , A., li. >17. 

PlaiWifl forniAtioii <J{Ah"i/,\i. A., i. 

;iini litAii'hXK^ 

A . II. r-of-. 

Piatiaoeytaidef. nmler I'l tiiuum. 

PiatiaaxD. s^Klitirn I’iilori.io ahii iiii'ii in v , 

ii.i-tiuiiH in th.' siyHieiii i’nirK>‘, 
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.'Mini, AaltAof ^(iriuihlt. lUi iiIKhi l.. 
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»!< rn '.vinieric hiiljilumiiiu- s.ills «if 

Ku;\ikki’thei;i, a., jj, Mi*'. 
Flallaocfnaidei. crvstNl]o^r.'i|']iy "I 
lUi MHAI KIl’. A., i. 131. 

Pittiflum. A-tuy of I.SlKISMASNl, A . li, ; 
lo3i, I 

S' |ianUiiii of, anil tin (Womi.kii hii i i 
M’KNoEI.), A., li, 

PUtutam iriaogle. Mihstitut" foi t)i" i 
A., li, 2d5t. I 

Paela Tiii'.miei.o), A., ii, »>'J7 ; r«Ai j 
imi and .SiEius*. A., ii, 71?i. 
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!ort !. r'*»ctio.;s of (Bi rAt.isl), A., ii, 
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hy small &mguijt.s of fKi;Kj>;. A., li, 
1123; {KorHi, A., li, 1 12t. 

action of (MfUKR, 8 c-IIoELL- 

KH, and ScHhArrtt), A., ii, 7^5. ' 


Poia6&i. miiitfral, desUuctiou of oi^nie 
uiatier iu tin* dcUsclion of (BhST- 
KAl •. A., ii. 226. 

iutliiotiee of, OH the i*n*yim*A of blooil 
JU’NI'KEK and Ji'HLIIAl'KUh A., ii, 
7f«6. 

Poilofting, t-ohr.i (IIavo .ami 
U. old. 

hv ohi.- ac l. lH h.-ivioiir of led Mood 
. j‘liv h •, Ut IIMISI KK And 

hi I.th A . ti. 125. 
hy o\.t)i.‘ ;i -j.l (S\i:\iiSAr ami Kt»r 
A., ii. >1'>. 

fX- it.il-iiity I'l nrui*. lu (rinvlil 
..nd Kk 'Hi 1 - M A . 11 , !ul 
hy jd .I'jihoios. I'hiiiii^rs HI the lit er 
ill Si'OM/i'ni. A, li, 31'*; 

( W old (. I Ml I II ). A. , II, '*l 
tm til*-*!;'!!! m(KiusK .tnd I'AAt'), 

A.. M. d;-, 

ilh S of tlie stll'I.lti-liAU ill 

. isos of { N ri IM 1 I'll Kill I I’oimio), 

A., li. (>^4. 

hv si-w. r IMS i(o HI 1 ' u), A . i). 221, 
Pohrity .>k.iMiiid<T l%le.'ti<Mdini)i!*tiy. 
Polonium. s].ont.iucim8 td 

i“sMrHKi 1 . A., ii. 1*.'',*. 
elh • I ' f ••I»v!ii' and m igii' lie fii hia 
oil i!i<* . !iai,.-iiii^ of )lvrNi;i; , A., 

iiil*rs.»!s .‘I 1 ims'«ioii of a j'uilifle.s of 

d.'i KiK •. A,, li. 1UI7. 

i. |U';.tioii ill hy tin* a j'.ll I ii'h'S 

Id III I AYIoU!, A., li, dfil. 

■ ' Polyacidi ilu»r.MiKiM and W’kiN 

iiMu:: , A., I. ill'.*, (KiisKSHKIM iiml 

riS'KKi;'. A,. 1. Jho ; lihisKMIKlM 
mi l i\-*HM, A.. 11, H*‘' ; iRmskmikim), 

A , II. ol2. 

Polybiiite. loimuhi of ; v vs Hons), A., 

n. '"7, 

PolyciuDamie acid and itM eatora 
IjKKKiiMANS aiM /m rKA); A., i, 370. 
Polyhalita fi 'ia Aamy (DuiuirKLii), 
A., li. 2t*:-. 

PolymeriiAllofi nml lih-adiiiig (Stuhiik 
and Km.ui,. A., ii, 452. 

Polymorpbiim and isomerism (Hnio 
MASS;. A., i. iM", yihi ; ((’irax ami 
Vr;* rni'.ril A., i, hlO ; (SroiiHE), 
A., ii, ‘.*7'». 

Polypeptidei, synlhi-Hin of (HofWooD 
Mii<i Wkj/ma.sni, T., 1577; I’., 
214; (AiiiiKP.itAi.iiE.s, (htANiJ, and 
Wi HMi, A., i, 526. 
iimihytated (AitiiKRHAI.I)EN' and 
Kai i/m h), A., i, 52S, 954. 
ojiiically Active, )*iv|<aiatioii of, from 
nus-mic comi'ouml.s (AniiEiiiiALDRN 
and GkimiEUj ), A., i, 342. 

fr^imiuHiis, c hemiatiy of (Bam- 

BEi'.'.KK and L\.VD«lEin.}, A., ii, 920. 
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PolyuueluridM, action of uiTfrrtase on, 
d«rivnJ from laurul'^M (Ii*iL*RQi'J5' 
Loraml A-, i, Mii- 

colorimetric methotl of iletennioini? 
the molecular aUe of (WACKaK), 
A.,i,ryj. 

PoraaUia mi'mbrajies, penueabiliiy of 

{BaktelD. A., ii. 1'572. 

Pofition Ifomaridef, aromatic, influence ; 
of molecular symmetry on optical i 

activity of (llaom-H), A., i, 892. 

Poaitlon iiomeriim, relation of, to op- 
tical activity (CoHK'*), T , 1058; J*., 
123. 

"Potaih,” history of (v. Lipfmans), 
A., ii, 38. 

PotMh bnlb (Waters), A., ii. 153. 

PotMb-uU (leprwitfl, iron coiiiiK)uriils in 
the (Hoekk), a., ii, 293. 

^distrihutioii of borates in (Biltz and 
Makocs), A., ii, 1101. 
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affinity ami the photoelectric etTectfi 
of (Hohl and Fris(jhheim}, A , ii, 

and sfHlium roin]>otiniJ*<, isomorpiJimn 
of (SliM.MERFF,t.UT), A., ii, 3S. 
and soiliiim salts, anU^'onisni in the 
loxii’ity of (Lokb and Wastf.neys), 
A., ii, 420. 

Potasilum iftUs, radium content of (Nat- 
TKRLEV), A., ii, 243, 
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muscle (Mathisox), A., ii, 753. 
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(Rankrjee), a., ii, 109. 
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ii, 405. 
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rliodobromide (Bolouhkine), A., ii, 
45. . _ 

cupric carbonates ' (Pickerixo), T., 
800;!'., 55. 
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A., ii, ?S2. 

equilibrium between, and 
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103. 

sodium carbonates (Osaka), A., n, 
723. 
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ERand Meyer), A., ii, 881. 
detection and estimation of potass- 
ium perchlorate in (Scheringa), 
A., ii, 153. 

^rchlorate, detection and estimation 
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ft-rric sulpliate as a 
titration <'t' (Mil i.\ : . 
ycADUAT', A., ii. 

aminonoplumbite KiiASKtis , .\ 

983. 
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330. 

mixed crystals of, v\;'; 
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392. 

lead sulphate, formaliun ••f i' 
STED), a., ii, 85ti. 
j?ersulphate, interaction uf, ■ 
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(Austin), T., 262 ; r., 21. 

barium orthothioaiiiiiuonS''* 
zel), a., ii, 980. 
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Pyrophoiphoric acid. See iimirr IMioh- 

pliorus. 

Pyroiola A., ii, 270. 

Pyroxene ’SMiriij. A., ii, 501, 

P}i.>xene minerali, analysi-s of (.So«. 
MAS”, A., li, 
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rjTtol* compoQiids, uystliesu ftf| from 
immo-acids (Johnson uid Benou), 


A.ji, 6«4. 

Ujijlll nitro-, and its salts (Amoeu 
S nd^BSSANDBl), A., i, S97. 
rnrols-S-sarbanllUs (Fibcheb and tax 
Slyki), a., i, 1020. 
B-Pyrrolsearboiyl chloride (Fwcheb 
and VAX Sltke), A., i. 1020. 


PyTrole-2:5-diearboij'lio aetd, ZA-di- 
chloro- (CoLACiccHi), A., i, 225. 

a-Pjrrroleglyems and its ethyl ester 
(Kisciier and van Slvke), A., i, 1020. 

Pyrrole group, synthesis in the (OoDO), 
A., i, 498. 

Pyrrole ring, B-unaubstituted, reactivity 
of(K6Nio), A., i, 803. 

Pyrrolidine ring, stsbility of the 
(v. UnAi.-s), A., i, .183. 
splitting of, by ijacleria(AcKEUMANs), 
A., i, 808. 

Pyrrolidone, 3-hydioxy. (Kischeh and 
r.ijUDERTZ), A., i, 20. 

S Pyrrolidone-2 carhoiylio acid, caters 
and aniiiic (KlscilEU and lioEiiNP.n), 
A., i, 485. 

Pyruvic acid, decomposition of, by ultra- 
violet light (Ei'LF.K), A., ii, 452. 
lecture experiment to sliow tlie fer- 
mentation of (NevueI’.g and K.vnc- 
ZAii), A., ii, 978. 

cetyl and phytanyl ester.s of (tVll.i.- 
siAlTEii, M.rvEii and Uoxi), A., i, 
146. 

brucine salt (lIlLOircil), T., 234. 


dnindoline bromr.p.rhr,,. c : 

biomo-, 5:10-(ithromt.. j'.' 
(FtCBTEBand RoavEr. 'V 
QnindoUneearhoiyUe acid v 
and StnuEB), A., i, j.;; 
gmindoUnina nitrite a' ; 
bromide (Fichtek a. 1 i 
i, 85. 

^ninhydronei, preparati .■■ 
BttNDs), A., i, 851. 
constitution of (fin n 1 1 ^ 
(Ksorr), a., i, 851 
Qninic acid, cupric . 

T., 177 ; P,, 7. 
ftninidlne, action of e i ju ,. 
(PpaSNL ; P.INEIH , V , 
hydrochloride, dou!,;,. 
antimony |)entich!,, ; i. 

A., i, 484. 

rsoQninidine ami it, c,,;-,. Pj , 
i, 560. 

ftttinine, absorption »]». tr ;. . 
and Fox), P., 
and its isomeride.r, .r’ . ■ 

of (Dobbie an 1 ' 

P., 148. 

action of snlphiirii' a. i l ,, ; 

and lloB'.wnv.), A., i, : 
and its dcrivativ.a, ii,:!;.:, 
trypanosome inf. li 
ROTH and U.si,i:r:i;-r.(: : 
ii, 219. 

excretion and e,stiiri:ai u f 
A., ii, 1013. 
hydrochlori.ie, d,.u!.!e 
antimony prut i-'lii-.ii !,• . i' 
A., i, 4S4. 


a. 

Qttadriuratei {Rosrnheim), A., i, 403; 
(lioHLEH), A., I, 090; (RiNt'sEiOi A., 

i, 1044. 

Qaarti, specific heat of (Lasch- 
TSCHENKu), A., ii, 253. 
optical cliarii.'ters of {Rinne aiui 
KoBB), A., ii, 209. 

effect of pressure on the cbaiise of 
opal into (Svkzia), A., ii, 497. ! 

Quarti-mercary lamps, intensity of ■. 
ultra-violet liglu fio?n (IIexbi), A., 

ii, 833. ^ 

(ittaternary systems, composiUonj)! solid 

phases in (Bell), A., ii, 973. 
thermal analysis of (ParRAVASO 
and SiROVicii), A., ii, 973, 1078. 
QuercBtin, amino-, and its salts (Wat- 
son), P., 164. 

ftuinaldine. See 2-MethylquiDoline. 
(Ittinaldininm bases (Vonokrichten 
and Botta), A., i, 677. | 

Quinazolines (Bogert, Bell, and i 
Amend), A., i, 162 ; (Booert, Gort- | 
NER, and Amend), A., i, 580. 


sulphate, mobility of i j 
air during liy-iiTDi ii ; : 
lie aii'l , K 

(de Buoi;i.!K;, a., . , 
ionisntimi and In.iui.-' -• 
duced by liuating I'l 
and Bjuz.Mtit', A . :: 

activity an‘l lumiii*> • 
Bkoglik an-l 
837. 

bcnzaldehyde bulphit - Mti 

i, 224. 

diglycollic e.ster.s «'f b •• 
and SoHNZ), A., i, b-'i 1- 
distinction bcltvetn, at.! • 
(AstRUC ami Curiiii^ . A 

estimation uf (CoLKiu K'' . : 

A., ii, 944. 

estimation of, in ciu-b 
(Vigsekon), a., ii, -<5; 
estimation of, voluni^ tri' :4..y 

(Katz), A., ii, 79. 
Quinine alkaloids. 
(Javillieb and 
ii, 778. 
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. » — — * derintiTM (Ptman), T..^- 

*"'”""si^(0*ata!i). A., i. 7M. 1«90 : P., 216. 

. (UoniiK (c pnptr* formation of (Picrrr ud Spixfun}, 

’‘ stu w^l* iBi CiA»). A., i, 83s. A., i. 750. 

^ i'oane of choniHiU chuige in, phydoIo^nU utioD of (LAiDtAW), 

^ ibP of imdUnt^nerj^ A., ii. 220. 

Ha^vi-KT •nd Littlx), T., 1079 ; " QnlaoUaMArbinol, hytirozy-, now" 

p 137. (CoiiNi, A., i, a^a". 

4 co:n|<ouod of (ThomiiuinX QainoUat'S Mibozylio uU, pr«iMiratiou 

P '*155. of(v. .t.4KrBowsKi), A., i. 81. 

tu'.tUhJ of, with phentzine (ZfiitK- I Qai&oliaio fteid. Uuina of, anil itn 
OsTKOMiss- hytintcliloritlf iKtiM'.^L), A., i, 1.^7. 
iKxsKT'i, A., i, 819. : dainoliaiua i»mu-lilontii* (('triniXK nud 

I.,, hutyi fthrr. nilnitkm of (Niki- j W'ai i«ivok}i'. A,, i. 191. 

'ki isVl Ke.'«i?i.bi.k«X A., i, 39. pltitiiiiltroiiit.lt^^iiniaEi:, H.^ruixDXt., 

ylsi cili'T, ifnii'ro-, c<MiKtituti«u of atui Oukhm.^iki:', A., i, 3;i. 

Ken »^KJ iN rtud hK Li’i’). A.a 1 , 905. . Quioolylfteatyirfratrola liy-irolirnmida 
i.N'lioxy-. lU'rirrttivfH of OUu . Msssi. h «ii.1 Hi iinki;),’A , i, 588. 

..FI i iM and AviuTiNi, A., \, 68 ; ftttinolylfnephenylenfketooaetrboxylio 
}U«.‘iF.l.l INI), A., i, 305;in.AU- acid <.N**h j!\*. md llFii/iui'K), A., 
itiid A.. i. lOr 

>!'l, 9t'5 ; (Maiiokm.im and Quioolylfa^phcnylcDcmathanwi^b- 
I . A., i, 855. ozylic and N. rin'N-j .iturllXKE- 

o ; |- mid "f, with pd>«nz«K|ui!ioii<- miM . A., i. VlT. 

.'<ir<iMt sifa), A.,i, 6r*4. p Quinone S..- p K- n.' •t|uiii(inp. 

- s'lii.tro'. Mid i?H 1-ninji.mn tliyl Quinonci M.^nkh , i. I'l.'i. 
rlfirr, ai;d tlioir nirtalh-* i‘<iiidtMiMili'*«i I'MHln.-ts fi-'iij (LksaXH), 

'■I! N'v), T.. 160'.* ; I*.. !*>. .\ , i. '.*9J. 

Qiiaol. ''ti'***'*'*** "f A , ii, ■ rhlm. nntiui A., i, 9P3. 

tictintl alf dliillt-IlV Ikftrll <01 (Stauo* 

Ouflfllcarboiylic oeid. hydroxy-. barium is'^rn and IIkhk/k?. A,, i, 459. 

and hroiiioliyilniry . and r/j «*s!inn!i«iti <t}', v.dtiiiifHii'alIy(KNE(’JIT 
!•: hvilioty. (v . Hknimfi M ayii . iitid Hii!in;i ), A., ii. 78, 

A , !. "•Quinooai. N>i(tli«'*is t»f (I.ikukkmakn), 

Oainolica, of tho A., i. *•.'*8, 

iK.mkxa.vs and I'l 4 X .Iamm;, o Qaiaoscaoildipbcoylbydratone, and 
A,, u, 915. p liydr-Nv . Ii\di<n Id- ridt-i 

sahs of - llil.l'l M II), T., 236. an 1 Wr- kki:'. A., i. 

•ait*. 'hr-nnoi^iiiiiurisinof (H AS i/.'i H Quiaooedi imioe, i oinpoiinil of, with 
A .i. 873. p-niti-'i-lf n d (Ksoiik), A,. 1,654. 

.i.rni-'iui 1 of r<.|.p.*r U.Mizoato .iii'l Quinonedi imoolttm nilral** (I’lci'AiilJ), 
.iIkaIi^ !. 1'. , 94. A . 1, :.*;{• 

^i'.x and coiii|-ound of, witli (’Hri'<>n Qiiinone imidei (5 ! i' 4 ^i><>i.a iin*l Kus* 

l'•'^atl^lJnid(• (Dkhn ami Hkwfv . ; i/K\i, T., l2Vt, 20;)4 ; 1‘., 157, 263. 

A .i, 915. . QuinoDoid compousdi I \Vir.i.ai'ATTKH 

n>tlionit;itt' 'Nz<'<.i;',T.,lii0J ; I’.,2o*. ! aii<l fiiNMEK, A,, i, 90, 736; 
Quiaolin*. rj-ainino., and .\! AiiKi.rs*;). A., i, 323; (Wll.L- 

!!vt, .,f -Hk- kf.h, Kaitm.3ss. ; -^i \i iku an-l Mi i.i.kk), A., i, 728, 729. 

I'rp.iFEK, I’liiHi.AizKA, ami Ai.cKit- , QaiaoDoid colouring; mattara(l*i<'CAKD), 
ns , A., i, 1025. A., i. .'*W. 

i -yrtj.o-, ih« tlii>Kii‘iu ( Kavk-M.n.ss, : /,.//«- and omW Qaiconoid lalti uf Iwiiz- 
and Al.BKnriSJi, A., i, f i.lim* {Tin aud), A., i, 49.3. 

7i9. Quiaotozine, oxlinino , ilocniniKiHitum 

8 liv-lroTV', alrtoriition ais^^ctnim of ! of Kauk and .Mn.Aio'ii), A., i, 741. - 
fbjRiiiF aitd Fox.i, 1*., 325. 

»^uloolin« alkaloidi HlifiK ami Hoitis | 

, T , 2114 ; 1'.. 20:). i R. 

•v itth. iws iij (),e of (Koi'f in-i | 

K<>aiS'i<«s,. T., 1153 ; P., 1*25. ! BabbUi, ri'-phritia in fllAUVEY), A., ii, 

ioiaoliaa colourisg mattari 'Kai f- 10I3. 

■‘'Nsv. StkDi’.i.s*, ANAsTAfHKWih'H, ! Bftcemic fomp-iUiida, ufognitii'ii of (VAK 
I' i i-r.i;, and .SzyAJi'Kif', A., I, 32'*'. i»Kli Li.sj*i > : KnDVid. A. if 
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EaMBiie compouudA, appUcatiou of the 
phuu rtile to the reco^itlon of 
A., ii, 2»>5, 707. 

)>r>:per.itiou uf oplicHUy active iioljr- 
pepliJtfli from (ABbERiiAUiKS ami 

Gkdijekt). a., i, 812. 

Baeraiie ftcid aa an aoalytical reagent 
(Ki-iso), A., ii, 539. 

BadUhea, red, iKe rolouring inatter of 
(SAL'HEh), A., ii, 148. 

BadioaetiTity. .See under Photrx-hemi.s- 
try. 

BadiO'elementi, urrarigernent of, in the 
“oubie " jH-rioflio ‘<yj»teiii (vas Iikx 
llitoKK), A., ii, 709. 

Badiam 'outei.t of nx:k» (IlC'cissEii), A., 
ii, 24U. 

and iiraniuni, ratio l«-lwefc«, in 
mitieials (PlltKKT aii»l Si^j.i.y), A., 
ii, 454 ; (Gj.Kurr>ra), A., ii, 
845. 

content from borinus at i’eacliville, 
Ontario {Evk and MoIntush), A., 
ii, 840. 

content of poUsaiuin saltd (S\n Ki;tY), 
A., ii, 243. 

meUllic, iitlcnniU to prejare (Heu- 
HCMEISKEL), A., ii, 844. 
units of meusuiemeiit of (jAP.oisb A., 
ii, 8. 

priKiuction of helium by (llof.iwoon 
and Urj'HERKoiai), A., ii, 953. 
transport of the active deposit of 
(Wkllisi'Ii), A., ii, 358. 
inliiieiice of the rays of, on the photo* 
eb'Ctrie sensitivencs-s of metals 
(Dkmueu), A., ii, 567. 
new perpeluufn mobile for (CiUkin- 
ArHEU), A,, ii, 684. 
problems coiiccniing (Vkunadsky), 
A., ii. 359. 

and its conipc'unil.s, probable cbeinical 
propertie.s of FoucitANb). A., ii, 

. 

influence of acids and sails on the 
amount of oniaiialioii li)>eratcd from 
9 .solution of (Kvr and McIntosh), 
A., ii, 841. 

3-ray3 of (D.^nvsz), A., ii, 840. 
chemical ellects of the rays of (Lind), 
A., ii, 841. 

direct action of, on aiiinionia (PeK’ 
MAN), T., 132; F., 7. 

1 introduction of, into the tissues 
(Hauet, Danne, and Jaboin), A., 
ii, 418. 

changes in normal tissues produced by 
(Gpunbaum and OuuNRArM), A., 
ii, 132. 

Badlum emanation (/uYu^t), relation 
between atomic weight and viscosity 

_ /n . A ;; 07 


Badiom Mnanati^{mf/m . 

disintegration of 
Guay and ^ 

vuUtbutiou of, at • 

llh.vi.t). A., vi. A, f.'. 

ieduhiUiy of, is, , 

iUAM?.rKl»T . A , • . ; 

action of, on tliur; 

SCHKINKKL : KaMv, , . 

l»att<rici<til , 

PliYTZ), A., ii, 
action of, ku hl.^«l « ^ 

Kt's.-*), A., ij, 
fc.->tiination of ;Th..> > i 
amount of, in a _ 

bi.'-res sur-Orli . 

GuEMicrt, A,, ii, \ , , 

amount of, in , 

atiiiaspherc l.-jv . 
A., ii, 1048. 
v.stim.'itiuii of, id rock* 
(JoLV), A., ii. fj«5, 
estimation of, in uvu. ,• 
(.\URCKWA!.I»aild K. ; 
360. 

ivsiilucs, separa'.iuii 'rf \ i 
A., ii, 7. 

Badinm-T, complex i.ttur- : 
and MaKowki; . A.. JI. : 
new radiation bom (Wm.;. 
A., ii, 684. 

ionisation produ.«-d l.y tV , 
rays of (Eve., d. '.-'c 
Eadinm-D, B rays fi-.m 
Hahn, .ind Mriiski: , a , 
Eafdnoae, hydrolv.M^ •>* . 

371. 

Bain-water. Sc- und.-i v,‘ .• 
Bats, tame, volume ;in 1 gj v* 
blood ill . .\., :i 

Bays. See under I’lioi-n h. •: 

Reagent bottles, m-tb-i 
(Walton), A., ii. 
Rectification tubes, ix 'v Km'. 
A., ii. 256. 

Reduction and oxi-iati .n ! , 
{Zelinkkv and G{.ink\ , \ 
Reflex action under chi i : 

UINGTON and SoWT'iN . A 
RefractiTity. Secumlrr 11, i 
Rennet, prepanilions ot > • 
from pe|*sin (Ha-MMV! '!-' 
998. 

specific inhibition of ili;!. i • : 

(Hedin), a., ii, 99' 
curdling of milk bv (Ha'^ , 
826. 

Rennin {rkymosi » ) , i 4 < ■ : A * . 
pepsin (van 1IA.''.'-F.i.r’, .V 
(Portru), a., i. ’i9>. 
in the gastric jtii«c '•! 

/t? a ifiM'v.v-'i. A . i. ''J7- 
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h ai 


, Jiymendt, wi'1 i'* 
lU airs«tiimKh A , 


<J's 




ffiijii &n 


of iKErifFK}, A., I. 


- ts--M (Koiil Rlt\ A , I, 


SeipintiOB, of on (Hkne 

iM.-r. Kmmrn, 411.! lvltHK\ A., ii. 

•:n. 

inrtuin**« of c*xcMJon «>f sWji on 
:A><4hV A-. li, 4S. 

I'fTt-rT .'fi. c !.*{})» x>u {|.r»K', A., li. 21 fi- 
Beiptrfctory c«Dtre. c't.Ml.ihilily of !!io 
Ijm'H iKi* . A., ii, (UT. 


A.. i, m 

X».!a <P‘ri<- ' »> 

■ (ti.iu .1 l‘l ■ -1 ■ ”• 
a Rrt*dlear^*T^’® icid. |*‘>siliam of .fit' 
. '.•■ilU' i.t> in . A., i, faff. 

f 'ri'"li<IU ..f i-lillia afi-riVA 

„f (li.-KAlil.), A . I. Si'll. 

f, I'illl I'lli’li'Al'ilif iZuitt- 
ii'll'-i'l'. Ali'l '■ '>A|n''«l"IAS. 
-Al , A , i. .Ml'. . , . . 

, I,. aii'i iiilrn-.}rriv.itjv«'S 
Kv ^n4.4NN |u<l Ki A . i, 


Botfuectrboiylie irid J.n nKnMA.SN mui 

Z'i tr.K.', A . I. 

Rhamaoliuoria TMunnii •tn) hi:i>u 
liKi-iaKi.^ A , li. .'•■JS, 

£h»m&oio r&rbozftnilide Iiivis'k .’vixl 
Jhsf. . T. h:. . I'.. V. 

Rhzmnoilf rol li '-' nn;< ii *uA Uhom 
. A., li. 

.1, .•i'iiNtiln''ti{s of llio 
i .ilk nf iT'- Hiia-ii mul Hiu'NJ in itoKiO, 
A . ii. .Vjx. 

Rhfin, «!.►<• rri.mlm sni .liry^oi-lmiiii' 

fi'l. Ultti*i-U (IhsjhHIl', 


1 i: ! aio! liyilrA--!iI.>*i'l.- 

M u'S :in-l M< Im.*"!!', a., i, •:''2 

i; .[Hi u ^ . A., i. 7>)i. 

■ • -'livl rili'-t. ftiJiin'* . hy'lro.)il. r:>!'- 

K M KKM \ N N fill'! Ki A., i 
i 4 » 9 T«iflol. frfl'ir.nno-. y-'llow m'-r- 
11 * h.« 1 {,h. »H '1 «li»ii* thYl 


A.. J. 

s:i ! Its .}< fi*;»tiv« ■« (Tl 11’* at ii 
i I y\\ K»; . r , ’.*'1 ; I’ , >',*■ 

Rhoin. null" l.i'.r.ii', A , i, H'‘ 
Rh^indlic acid aiol iii -i.-i-ivl .1 ciin(»*im’ 
I i i is .nii'l < i.Ko yn . T , WM , I'., 
RbodaDic icidl. f*«ii-Mi|l«il. llicu 

<-..Ji i'.II j imln.is I HV I 'l'Ml'U), 


C'.M.rv an I IUm kkV A., i. 

•.”‘1 

I , Mttfi'l-’.’inn’yi.'itniiio- <Kym ah-1 
KoOsH^KI'. .A., i. 

Idi»oreiaoUntbrone. '//nil hai:" is. 

K -Sl/'iKf. NaIMoKK. IMM’I'KIS. 

1. KV/x'iKf'a AH'l Durnti^n-^ A., i, 

f'/V.. 

SwpicioTl «// /' nitrobcnioaU. l 'i '/• 

r;!!' > Kv.m aiiil K-'VVAifKl). .A., i. 

■ 

B«iplraUcB aj iJiraiii' for -ii "f 

■ xpjtF'l I’arhutj l.ltRSKI’I' I 

iin! IlnXAN' , A-, tl, 10'*. 

=ir. i ijT>ij'ii'i-A 'H'irnH', A., ii, 

• r ■!!!<> wiili "an inijiJi;i (•’hi'‘"Im . 
.V. 11. -jn. 

>■{ a'^tf' ri.inl r<*’<|'ir;iti‘*n. 

!iv thf* (WiNiri; 

-iKiN , A., ii, 211. 
a ti n of .Ini;;'* «m ' Va Is'hKi 77.^ A. a 
11.1017. 

i iv Iff iiijcfifd s.Ali{i<r s*'lul "ii 

a., ii. 7't^. 

of ,vr n 'll in ..xyt/fn (BrsKrn- T aini 

Ui'-niNsj, A,, ii, 408. 

of aWu'j.jion f»r nxyg'ni iM 
(iJ'i'.l.aa ami HaikanKi. A.. li, 

I "AVg*-ii, ififhipnr<‘ of. oil l!i»* Mo^xl 

\VAhi;i Ko), A., ii, 211, .^»03. 

iff.iN-fl f.y Uxly JiOMtioil (KMMV.-i 
>.;"l i{|< HFl A ' iJ ‘MO 


A . I. :n:i. 

'..-iRhodecDic acid, mul tia liaiiiitii nail 
’ t:: l laO l.iIi" iV«i|..i>K Iiml Kll.u /.l, 
A.i. i;i>. 

KbodFOic. Kti'ii Of'lu'innal <'(mtigiinilioii 

of Hi I— N-, A , I. sr.K 
-''Bbodfoia A., i. Ofoi. 

'/•tRhodooae aii'l il» iii»‘iliyl|ilu*nyl- 
i.'-li-* i\'<ilo( |'K ami KkaI'/', 

. I, iriv 

Rhodium. « !■■ nii a) nf i nimM- 

i.vx'M riii'l 11 invKi ti.l.l, A., ii, 
m:..v 

Ir. Hii'i liV<!ii>v\*!Miiiiiiilr» ami tri- 
li'MoI IlKISK , A., ii, jf/. 
Bhodiztle fmm p. j^n alil.'s (if Mamlagas- 
. xr 'Hi \Vi M'Ki:, ami .‘^Aimr), 

A.. II. IIO.V 

Ehobarb. ' imMifui nta of (Tuns ami 
I'l.Ku ‘•'ll , T., 1*40 ; I'., 
o""iirr«ii«a? ‘*f nli/»im in (MCM.ER), 
T-. 1*'»7 ; r , 101. 

'/Biboie. fiorn ll.KvrvK and 

.1 \» ••fS'*', A., 1, 11- 

Bice, Y'-alu'* of, ;ia a f'K»«l fAuos and 

a., ii, 02.0. 

l,.i-moMi" m-’ioii of tlic fat of 
Si!i^.\xosoj, A., i, "Ofi, 

Ricioolcic acid, aiomatic a<‘yl I'NlrrH of 
(YkI:KI’’I'-IF. f'lM.SI.vPAHKIKKS ZlM- 
Ml !'• A Ho. , A., i, 107. 

EiebcckiU. a vari'-ly of, from Myw»r« 
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EUbeeklU from Quinry Jtegrnitite (Pal- 
A« iiE an i Waures), A., ii, 61.0. 
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istry of LlEsK'j.o-t;), A., ii, 1*71. 
r(.tnhmation of the halo^cus witli , 
tinely t!ivuh*d (Kastlk;, .K , ii, 481. 
Silver alloyi with t-adrnium (Petrenko 
and Kk 1 )oiiofp), A., ii, 281. 
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317. 
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fi 'Ui loatfd Hoi;i.is\ A,, li, 218. 
hydr-igiti ph**'plia:e, staiidsuliHStion 
. f a. ids bv A., ii, 

n.'H. 
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and Mv}(iis\ T.. 1329; 

V . l io 

m< la>i!i' all-, fusion leni|H'raliue of 
J.iruni , A , ii, y.H), 
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ii, 145 ; (I’etit), A., ii, 649. 
transfonnation of phosplmtAJS in 
(Stoklasa), A.,* ii, 429. 
effect of soluble salts on the adsorption 
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.5111 I. El •. A., li, »‘2r., 

Spermoloxisi. u< iin.ili^alinii of, by 
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chemical hv^teresii of (R4Kou>Kr’-, 
A., li. 470. 

aei<i livdiolyHis of fDfKYEA‘, A., i. 
711.' 

action of acids and hydracids on 
(Of.CH.sNEK bE CoSISCK and RaY- 
nal'd), a., i, 423. 

action of hydraci is on (OEcnssEi: l>E 
CoNiNCK), A., i, 181 ; (Of.ch.sneu 
UR CoNiNCK and Raysaid), A., i, 
607. 

ai't.ion of oxalic, lactic, inalontc, and 
tartaric aoids oti (Ori'Hssek uk 
C oNtscK and Raynaud), A., i, 
770, 771. 

ailsoi jition of «ul)»Unec.s by (Li.oYi*;, 
A., ii, 700. 

formation of dextrins from, by bacilli 
(ScHAUUisoEU), A., i, 181. 
nature of so-called gillisin in syrup of 
{(iAlTEKbAUKlOt A., i, 837. 
j»ri‘parati<»n of vi!^co^e frota 
Westhoff, and Oj^ssnek), A., i, 
710. 

metabolism. Sec Metabolism, 
excretion of, by llic kidneys (Voiar), 
A., ii. 1116. 

paste, catalytic transformations of 
(FKRNnACH and Wolff), A., i, 
356. 

detection of, in dn-ssed food (Caui.f.s), 
A., ii, 340. 

e.stimstion of (Schubert), A., ii, 
75 ; (GuErFENHAOEN, K«»sig, and 
Scholl), A., ii, 1037. 

Starvation, changes in blood-serum 
during (Polanyi), A., ii, 741. 

Stdlice gmdini (kermckb constitnents 
of the rontof (PovAKMN andSEKRKT- 
efk), a., ii, 64. 

Stearanilide, o- and ;>-chloro- {King aiul 
Orton), T., 1380. 

Stearic acid, separation of, from obdc 
acid (Falciola), A., i, 174. 
ammonium salts and separation of, 
from oleic acid (Falciola), A., i, 5. 
sodiunr salt, conductivity of (Bow- 
den), T., 191 ; P., 5. 

Stearic acid, a-bromo-, amide of, and 
a-iodo*, calcium salt and amide of 
(Ponzio), a., ii, 1015. 


$U*ru aeid, iribrom ./r; . . 
t ^ /ri-iodo-, and 

«lu of the fir>t 't'. ; 
MANN), A., i, 601. V/J 
dihydroxy., in $oils !S ;; 

Lathkof', a., ii, 0.' 
ioiio-, guaiacol ester ...f • 
R1KF.N VURM. F. l;s,, 

A., i, 630. 

Btearoelaldie acid, p 

iGAWALOVVMKl', A., i, 

Stearolyl chloride, tiiC ■ 

iudo- (lioFFMANN-1. ^ 1‘ 

A.,i, 601. 

- Steel- Seo under Iron. 
Stereoisomerldei, 
ble, into labile iiiixii*;- ,: 
violet light (.Siur.KMK- / 
BKAuriGAM. and Xki v : • 

Stereolsomeriim, ajp.: 

phase rule to , \ \ ; 

A., ii. 477. 

spatial change of ( -.sit , 

! • nrr), a., i, 424 

i of cjniiHpn'v.alcni niii., •, ^ 

! A., i, 326. 

I Stibiotantalite, aiialv^f, <,• y 
I ii. 1104. 

! Slibnite, iulhieiicc (if ; 

I triciU conductivity ,,s i;, , 

j A., ii, 104.5. 

; “Stickiloffkalk/’ andv^U : 
j i.a(;e), A., ii. 1027 
Btilbene, ;?-amin()-, .md - 
derivatives (Pfkiuk.; v ; ' 
lEWSK.V-IA), A., iv A','. 
;)//-rfichloro-, (/iVhl.ij ;.!• ! , 

1115. 

7-nitro*, Ai'tion of sh i-.ii , ■ • 
on, and its is<>ui>n<l. i[. < 

717. 

oo'-(f7nitro-, dn-hlorM.,- ][•:■ 
Haas), A., i, 433. 
8tiIbene-2-carboxyIic acid, ^ 
2':l'-(i/iiilro-, 2'-iiitio-4' . 
4'-iutro-2'-cyano-, and :• 
(Pfeiffer iuid .MAno.\' . 
Stilbeae-4-carboxylic acid. . 

ethyl and mvtliyl ■:.* 

and M.attos), A., i. IP.' 
Stilb6ne-2:'2-(licarboxyIic aci(i. > 
(PFEIFFEkaod M.xrin.v . .t , j 
8tilbene 2:4'-dicarboxy lie acid. 
and its motUyl vsl-.-r 
Matton), a., i, 4h. 
a- and 3-Stilbenediol j 

of (Fk.yncis and Kkank,, T.. a' 
44. 

Stokei’a law, walklitv of (!:>.> 

! A., ii, 104. 

correction to (Mii.t-IKav), 

175. 
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pre#rfl«' of l*il« iu Ih® {Catu- 

. mbj , A-» * 

of W wmjKHadi ill ih^- 
Thoma^'n'i a., u, W. 

•*t*^Lpr»tK)U of |'n>l»‘io« iu th® |Ola 
,,01 1 /? . A'» “• 

air»- rrroogen fiMiii 

f‘,f HtblN'. A., ii. 6*il. 
tuB®U> (-Krrvliuii of sul>#tA4n-i* ly 
Miff. A., ii. 3'J4, 

It^Ais® lioiiiolojfues, |>hvsi.-al 

*; ,i : j^irojierties of ( \ ej >.n 
*;:. i A-, u. 516. 

tuvslitU) »od calriuni. »e{i«rMioii of 
hdt^ of, ill the uiagtH-ti<' 
»,;J tM-HiKR). A , ii, 5oi». 

4 lion of, ou alfjw A . 



iM li'A'I llKoWMSO and lli i wrs 
nt .u . A- , ii. 10.U 


iTjU n of. from calrjuin 
4<j.! MaiHIKIkiI. A-, ii, -id',*; 

IIijcjin', a., ii, 44'). 

(.r^urili '0 of iHiiium. cali ium atiil 

.iluKV van tn:K Honi. A., li, 'JiJS ; 
A., ir, rro. 

ImpbAstiA dipiovii), ronipctr.itivf* 
j V.i n of, oil lilt* hfarl {Hoihh !< . 

A . u. .m:.- 

llTftTerli® from .H<.iutK !>ak<»ta 
41, 1 VVkii>, a., it, I'.'P. 

Ilryc^ine, ijiljiiiitioh of ih«*loiic pio 
j.{?i,-4 <lf. llV {*«-|IJ*l*fr.-4l 1KT><> 
\S',M*A . A., ’ii. 3KV 

of, in H {-ori sf* d'luM .‘iiul 

A., ii, 31.V 

of. on l)ai!»Ti.» (Sai'IKoh . 
A,, n, lOlM. 

Miro^liinridf. d<oiMr aWi of. nith 
AlitiflMMA* jK-Mtm hlori'ii? , rUoM'^KS , 
A., i. 4Si, 

(KhaI /.K), a , ». t'Al'J 

Milj'liifo Hiiil 

» ) ji.Mtr [Mayek-. a., i. ’S2i. 

IU7choine. //ii/^oliroiuo , hfrin liluto-, 
*:i-l v.-/.i.'hloro-, rtH'f dinva 

■;tm rit>A atiil .Si'ACLlAiJlM). A., 

ycbnUe. ilptii tmn of (DknioLh;, A., 
of, rolorimc-tric iMameI-i', 

A . ji. 

'twjiatioii of, ooloiimotrirally {S' AN- 

J 'J A), A., ii. fr5.{. 

ychooi aikaloidf an-l 

A., i, 7|r>. llll.'l; 
iKi im and GEi iKi’.;, A., i, 101?J ; 
T’. .vmaKn}. a., ii, m. 

Pp«®k acid 'ifEAsKi, A., i, 210. 

Tea® and jj* dpnvativ«>ii, hints rf 

'»•’ !j«iion of (Lkmoi'i.t), A., Ii, 5'53- 

‘‘. ii. 


8tyT®&t, of ma^MirMLiui or|;;®nic 

coHi{M>tmd« on A., i, 433. 

Stn«o«. « s.ifro., 5iitr\‘ I'- 

nydfoiy , .stid jIa 8 ewhoiylie Mid. 

uitro •?:- aioi h) .IhUY , and 

at :* (lantr.i •J-Jiydroxy .HrvMyi:V5. T., 

: 1'., 21. 

StyrtoH, li»-4ts of coii;liii»lion of (Ai* 
nfK'. Koin, an.! Ki.-emouk}, A., li, 

a Siyrrl dimftbylfulfenie teid 
HkNAI.V, .IImI SEVl'Kt A.. 

1. 

a Stjryl II diiBpUiylfalfid® 

r«'NAi;v, .iiul , A.. 1 . 

d Strrj] d' furTldivinyl kPloa® . IUckk 
and i , A , l. 1'22. 

Siyrjl mpthjrl dikrton® (>^>t:i,iuirnrtif- 

'I ' and 5t^ Jivdi io'uiu' di’ti''4livo)i 
Pin f» ;ui.f .\ Mi> s . A. , i, 41)4. 
8-8tyryl S matbyl 4 qui&aioloB®, And 
.irj 111.) Pn I , .U.d .AWEMt). 

A . i. P'2. 163. 

I Styryl »nd y oxyncMio Acid, » nitro-, 

' « llnl iM. i ;Ki:wm;v , T.. 2 Ml ; 1'., 21. 

2 Styryl 4 quloAiolon® and .3 .tniino , 7- 

.1 1 1 vl.«iii;iio , ;r 7 d:.i,'’ t ^ Uniiitii , aihI 
.■ hydf*x» . 4H'l llonr iloMViilivra (Pn- 

oEi.i. P. 1 1 . :ifi 1 Ami M> . A,, j, 1(12. 
Btyryl d ilyrylviny] kvtODvpbenyP 
bydruKse Pirn: and PtRiKictE}, 
A.. 1 . 'yj'j.. 

Sublimatios. nj-i-arilus f-it PiF.r«it.t>PK), 
.\ . u, (Witn lit . A,, 11 , .'(,‘'4. 
ill .1 v.i hum. a|d>4r.ilu« f-T [('ili;lHr«n 
|■lln!l, J‘.. 2o'». 

SubstiDC®, aaa7ll hi'Xl* 

< h].<r'> Ari I'Uiyi'iM' and iiutiioiiiia 
' Nl' ‘-j-KMt «■', A., i. dirt. 

fioJii ihi' ai ti'iii .1 oil 

iiM-loiic nii i i-llivl h]' idod d'lAUl- 
- IAN .ind .StLliFll), A,, j. .'H. 
(',H,,(pN^. fl.tiu ••tlivl hli>tno»Jirriiifct<! 
.«i.d l.ydu/.iii'- hfdrafc, and ila d«’ 
nv.t'iv.s iCrtsritrt stni <l<nKEL), 
A., i. 402. 

r,H,,u.N^. ff(.m midatifiii of 3 and 
7 hi- ipyluiii’ ar i«l.i (Pnoll.MANSf, 
A., 1 , fdil. 

iMIiJkN,, fj<'iu ojic!;iPoii t>f !1 aii(17- 
ito 'hyhj'i'- a- kIm i»i;ouman.v), A., 

J. 

from of >li-ii>dolj<-xano and 
|•ot.(^■siulh "ulpliido (\ . PltAt'N'), A., 
i. 7o. 

( ■, H from * ilirm'lliyl|iyrrole 
.thd ><ul{<fiuryl f liloride, and itn de- 
livntivia < in), A., i, 225. 

fioni a-tliicnyl iiudhyl ke- 
torn-, r.ir!rf,i) diHisIjiliiiii- and iwUsa* 
iiini hydioxjilc And iU ilcrivatiyof 
(KEinn: and ScuwAiiZ), A., i, 7*»0. 

9!) 
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of uitromctlirniie %Qf\ 5-nitrcttlicyi j 
,ldehv.U!RMFKV),T.,‘287. 
C,H„OjX.;, from by.liaiiM hydrate i 

ii.,1 ethvl dimHhylMytonedirarb- 

oiylate (Valazui ind LlvaRASi), , 

A.,i, , 

C,H,A, from condensation of cro- 
lonaldebyde (3 mkiiL«V), T., 1631. 
C,ll, 40 j, from coudciisatwn of cro- 
lonaldebyde (SaRULiiV), T.. t6dJ. 

C, H..Ov. fJ'oin oxiiiilion of campDene 
(iIesiikhsos and SutheRLANI)), 
T., 1348 . lb, 212. 

CaU.OS.,, from acetophenone, carhon 
disulphide, and i«tas,ium bydr- 
oiide, and Us ethers (Kelbf.u and 

ScilWAiizi, A., i, '41- , 

C lloO,X,, from cinuamoylliydraEiae 
l,vd.'«bl«nde and so.l,nn. i.Urite 

(Mi-ckkkmass), a., 1, 682. 

from extract of niusbroom, 
and its auricbloiide (kUIttCUEit), 

C.H,lo.V, from ehydroxy-63- 

dinictbylbutyric acid and pliM- 
phorus peutachlonde (Richard), 

o ‘tl’ O from 3 i 4 -diliydroxycinnaniic 
alidiol (I’osNEU). 

C, di’.nOS.., from p-tolyl methyl ketone, 
‘carbon tlisolpl'We 
hydroxide, and Us derix-ativos 
(Kklbku and Scu'vahz), A., i, 

C N.„ from comlensation <'f 

'nie4yl ethyl ketonecyanohydrin and 
sodiocyanoacetic eater (ISGLI.s), 1., 
544 ■ P- » 

r H O..N from bornvlenc and nitrous 

‘S fHENDKnso- -and Heh.bron). 

T., 1898 ; P., 249. 

C »H„OoN, froiirbornylene and mine 
‘acid ('HeniiERSon and Heilbrox), 
T., 1900; P., 249. , , , 

n II ON. from chloiaUirethane 
TDi^LB and Gukassiaxe). A., i. 
‘24. 

from ic-broraomethylfurfu 

11 . ‘'J, a j 1 i-arhAnn. 


“aldehyde and barium earbonate 
{Cooper and Xuttall), T., 1200 , 
F., 135. 

C H 0, from 3 ; 4 -dihydroxycinnamic 

^’Idli and methyl alcohol (Posner), 

C„h!.0,, from acetophenone and ethyl 
chloroearbonate (Haller and 
Baler), A., i, 300. 

C„H,.0, from rrS-di-iodopentane and 
potassium sulphide (v. Bral'x), 

A., i, 75. 


(ataUBCt, C„H„OS, from , 
methylgluraeouic aeii -i , , 
andide (Thole and Tn 
2231. 

fto.m ehl r , 

iDiLt<4 and (irKX'xHiA.v. s 
‘i4. 

CuHaO,i>'j, from eth;'. ■ 
pyruvate and amriioiiia 
A., i, 8. 

C,jH„0,^'sS» from p' ■ 

aiidsodinmhydtii^rns i,; . 
DCrrst HXABEL, and , 

A., i, 1006. 

C.,H«0,,N„ from 5.;: , 

di«thylhydantoylcari,ii 
acetone (Bill/, and 1 ,, 
693. 

from nitra-i ■. : 
diisohutyl ether 
KkasELbiSo), a., i. /. i. 

1 C„H,,0„ from anKelKM i. ■, 

itsdenvatives(li's Kr.i. i: i i| 
A., 1,313. 

CjjH.ijO, from the oil of P. i 
(lliiCKEK and lUiis', .4 , ;. : 

('lalliPe. from the M-.d, .1 ' ■■ 

ednfis (PoWKH and I .M.i.i' 
2006 ; P., 258. 

G|«ll«f^4' f”’"' nml' c ii' s 

formaldelivde (Khkini, 

C„H,sONsCf, from a 

na|»hthylp' >‘t;in-7 on<? ; 
carliftzide (Sa'Hk ..ip 1 lb ; ; 
721. 

C'„H„0., from t«Li/o|4.-i. i 
ethyl ethet(PAii.K'oi,.iii( ,0 
A., i, 65. 

f-'nlluffsl^' from ' i d 

quinone and ji ioct'.,,v',!!.. 
(Zi.NCKE and Jop.m, A., r 4 ■ 
CijHjANCl. from nu.'!-:.' 
veratroio and liydo*. !.’ ; 
(Masxich and 111 i.'.n : . .t 

CisH.OsRrinfro'mthc -nr.;. 

I (Frank and G.smiun - i i. , 

' 647. 

I C.sH,m from dinviU.: 

inethiodide and ovnr-ii 

(Vosr.ERICUTEN and ll'di.' 

677. 

C,hH igONg, from o-Kidalinu a - 

indole (Pi.ANCHFUun-i < ' v 

A., i, 566. . . 

CjaHisOaNj, from aniline n. l ' 
3 -methyl-B-pyroiK' ■ 

Thorpe), T., 2225. 

CisH.sOsNo f''"™ 

(Diels and Gl'Ka.ssia''/ . 4 
CigHisONaCl, from diplcny 
chloride and pynJme, -a- 

Meter and KicotAis;, A . 
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(,I*UlBUl« iASGFLI, AUMAMIKI, 

Ii’j Auuo SU.'ci.'i . A., i. sn. 

4' H. OjNj. from 3 uilrxK*um4iJ»*liv»!e 
4i.j* |ib«jlai«ti>vlpjruol*FUf (Tii 
:• ri'. A., ». 6 'i. 

H 'U. from hn’ouv root :rowKK 
iJm.wk*}, r..'n6; V., 

i' li .ON, from oxiii»tion of tf hru/yl- 
^ipheavlmpthylhyiiroxyUnime 
.V^UK^I, ALKSfiASI’Kl, *l»J AUI/u 
MiSiiM), A , i. 545. 

C from -y plwjylpn'i'yl 

* » ftuJ liinifthvlaiiiilicr IV. 


n\ a., i, 35. 

frota Y |-lu*nyl|*roj.y! 
ftiiil iliuirthyUiuiijf i.v. 
JlKAt'Sl. A., i, 35. 

r^j| ,.'>,NHr, from 2 {^ nitivpijMT 
I liii aapljth*fl»vaiu*iir«tj«l l-roijuiit* 

(T iiHr.y ttud L\kitAKKi.i.i . A., i, 


(' II -^iN, from ilecoin}K»Niiit*i» of 
{luruylfijlrometliAito (ItKiii), A., i, 

{' l! ./VN^ from brucine, nitric .i. iil 

ajj'i }*"t4'siiim liv^lruifcii earluJiHtu, 

Aici l\s .(ililH'Ur (f.KlH tM aihl A.M-m: 
vv>. A . i. 74^. 

i'. H*0„ from 4;7*<lini' tliylc'uj'rnriii 
i::<i iiJi I'lofuitie (JeriYative (l-'Mf:' 
iu-1 Vi'I.K', A.. ». 'i05. 

I .. ff ,NV*» from <likct4*ae 
* .tS' KJ.i* A . I, l"33. 

I . H J tV.,, from .{uiimlaif ttii-l liV'lr 
.’■vvl.imilltf {KArKMA.VN :Ui-l Sn:f 
;|N . A,, i. H-JI. 

I . from uarvonr liy«ii*' 

'i.llbi-le Aii'l Jjyilro/^' M ivhiu-Ic 

,S(r-K.i.£', r.. J 40 . 

r^H„0,S. from liyJiolysi.t "f tJu- 
»i-ii|«iun0 Ilf hyiiroj'ca * v.»ni'lf aici 
-xrTojio )n'ir<'3iil|'hi<Je SjrKiK). 

' from the at-iioii uf li^jhtoii 

(Uiiiiililjfir' aiiii an<l ilN 

H'l^AIh UN aiiil .SlI.HKH), A.,i, riij. 

' fror‘> h'-aMplifiirme aii'l ifki- 

i-iIi.tO’ai EiiSM ami t’lriKFM). 
A., i. fi6. 

‘ from coinh-aMlion of 3- 

k' 'J-;> iijin» thy]amiiio.Hiiil' oniii 
AfAii Aim] 2-i'Oiimaiai}<»ie iKait-^ 
l(A'SKt.aA< in, A., i, 151. 

’ ^^* 4 . *roni itj|«’r.»ctioij nf «• 

r ilroHo /9-,;aphthoI, int-tlivlaiiiinf 
i.V'ioK'hbpriiif Hijii foriiial'Ii’hvil*! 

f.ANOK , A., i, 505. 

»l!fcO,NV from r iluction of ilio c.-r- 
in**, aii/1 i(a aurichloritie (GoHrf.K), 
A., i, 562. 


SttbcUfic*. tVH^O,. fnun the action of 
li^ht on lienrAiplieiiuue aiu) Ikeiur- 
aldehvtle ^('iaUU'IaN ami S]lhf.k\ 
A., i.'(t47, 

in»m nviimn ln-tucncAio « 
UA|iiiti<tl «til|'bi{e ( VoKueCHlsorFh 
A . i. >20. 

from cblorinated pyrUline 
ami ^ iiiphihylaniiae (Kfii li'Kk' 

.aiKis and HkKJ Ntsii', A., », 227. 

fioiii diLrt^iac 

tAM.Ci h .■1, A . i. 1033. 

Saceinio uid. oxulatnm of, by aniutal 
(H .4 1 1 n 1 1 and .<iKK.sn, A., 

n, 132. 

I'rui*iiiehydrx'j;«ii .mIi of (I’uitAtU) And 

' Kenvuv), r , Oo. 

Minuin N.alt of ,M£\nkh\ A., ii, 2S5, 

: iiii’Mtln i of ^ llii hi 1 1 m T. , 222 ; 

' 1‘.. 0. 

; Succinic acid. brotiU' , rlhyl I'Sler, ii'tion 
j of hvdr.ixnir livdralc on iri'lilM ’* 

I and GthM?! .V , 1 . 401, 

{ F ddrroiim . 4< tioii ol alipliilh' auiincA 
! on (KiuNKI Asn and Smitu), W, 

! -O.-O. 

i .n tioii of l»< itr\ lainiiic on ^Kkank 

I lAMh. T., )::5 : r. 206 . 

cni<do>tiiiic nnd »try<'hiiiii<i aalla uf 
MMElai', A . i. “dM. 

i a uhloro , .-ihv] I'.'lur \McKK.silK utld 

lUniOfU!, T.. lOJO. 

I laccifliC aeidc. •>U*ri''>is<.iin(Tic dihalo|{rii 
iMoi MiiriK. , A., i, “ill. 

j oihiotuo. ■..iiftj'ijran.iii of ihc almo- 

i'oin».ii. ( M. Ki'.n/iki, I’., 15(i. 

• «' -SucciDo /' loJaidio acid, rtliyl i-ster, 

} « iy't.i!!o;.jrai*hy "f i KonAi ih A., i, 770. 

' Boccinylacaloacalic acid, rthi 1 iMcr, ami 
[ iVs iiydt;i/:lio nii'l liydruxylamine dc- 

iivativ.-i ‘jii ijKiitjtn and lA Nuwrr/.), 

• A., I, >*36. 

Succjayldiaccloacelie acid, cOiyl cHter 
(Si MKihn: nnd !>• ix J, A., >, 8.30. 
Sucrose (.vi-'A'ircftr, <aur xu(/iir) in iJiu 

rooS of tin- ^-1ri4<‘l'trh\nrrie. 

i'l.r.»*rKMt , A., ii, f'25. 

Action of (j.tr.i vjidol on(Hixiti(Y. 
IIknhi. and lU.sr: v. KlM.tK and 
a., i. 524. 

solubility of lime in aoliitjrjtia of 

• (t’AMKRoN and I’AiTKK), A., i, 179 ; 

i m'i.aa.sskn), a., i, 606. 

i elP'Ct of, on tin* ai riirMcy of the C 0 |ipiT 
volltnicti-r i'DkiiK), A., ii, 461. 
behaviour of, rm healiii^^ (iJl'ar'HflKY), 
A., i, 607, 769. 

faleofinjccle'], in the lx>dy (Heilnkh), 
A., ii, 635. 

Hijiiid, donaity of, am! of iU AolutionB 
in W 4 t< r (S<;awER»}, T., 1478; I’., 
20^ 
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IterM* iiaaiuin4e,ea<it-tujar), loTernion 

cf, by b«« (KoEXtioEiiflE), A., II, 

actiua of injection* of (VilLiNEa), 
A., ii, 1015- , 

detection of, in wine* (8cH*yreR ind 
PHILIFPI: BoTHrarfUKK). A., H, 
66!>. 


OOo- e . 

estimition of, in the presence of other 
eiinni (Jolim), A.. U, 74. 
eetinwtion of, in beet-sugar moluees 

(OuiLVIE), A., ii, 232. 

estiinition of lalcmm oiide in the 
protlucu of refining of (^\ eisbbko), 

A., ii, DM. , , . 

estimation of sugar and of calcium in 
the reaidue* from refining of (Llh- 
DET), A., ii, 884, , V , 

Soffar, formation of, in the iiec 
(UiEWiT), A., ii, 130. 
adsorption of, from solutions 

NEK and Ill KMr.i.STBK), A., li, 2o9. 

action of chemiial substances on the 
excretion of (Uaek and Ui.UM), A., 

ii, 512. 

influence of hydrazine on the amount 
of, in blood (Undekiull), A., ii, 910. 
influence of the lico.r on the combustion 

of (V’EKi.iR), A., ii, 748. 

injected, elfect of muscular work on 
the decomfiosition of (Hoiilweg), 

estimation of (IUno), A., ii, 664. 
estimation of, by safraniue (HaaaKl- 
balch and LiNniiAKD), A,, ii. M. 
estimation of, in Idood tMtciuEi.i.s 
and Rona), A., ii, '3 ; (Rona and 
DoULIN), a., ii, 302; (t RANK), A., 
ii, 340 ; iLAi'iNE and Boili.ui'), A., 

estimation of, in mine (Gaebel), A , 
ii, 73 ; (Bano), A., ii, 864. 
estimation of iodonietrically, m nriiie 
(Fernau), a., ii, 864. 

Suwari, relation between the conngnr - 
tion and rotation of (Anderson), 

A., i, 770- 

eCfeet of, on solutions of salts (Glover), 

T 379 

action of ammonia and of sodium carb- 
onate and hydroxides on solutions ni 
(JoLLEs), A., i, 421. 
influence of arsenic compounds on the 
fennenUtion of, by yeast (Harden 
and Young), A., ii, 619. 
action of muscle plasma and pan- 
creatic extract on (Levene and 
Meyer), A., ii, 414. 
decomposition of, by bacteria (Men- 
del), A., ii, 318. 

action of Bacillus ladis asrogenes on 
(Walpole), A., ii, 318. 


I SEnn, degradEtion of Julll, , i 
1 15 . . , . 

i Htnd), T., 181 : P., 9. 

I estimation of, quantitatir :y 

! DACH and SlLEEESTElN , A 
i 663. 

1 estimation of, in liquorice r-.* , 

aaoN), A., ii, 348. 
estimaiion of, in syrups Mi:c i 
ii, 446. 

reducing, estimation of Hkm 
A., ii, 340. 

Sngar, l»«t-. influence of re-.: 

the comiositi'iii of i.Am . , 
Urban), A., ii, 4’27. 
nou-proteiu nitrogcn.jus s;;'..-;, . 

(SwOLESsEI), A., ii, 11'. 
glycuronic acid derivative fr- : . 'v . 
LENSKl), A., ii, 428. 

SngET gionp, syntheses of b,.- , ; : 

(Fibchek and Zai h), A., i, i!:, 
Sngar. invert-. Sec Invert > 

“ Sugar iand.” constiuicLt, .1 .w 
HRS). A., ii, 821. 

Sugar lolntlona, fermeuted, tl.- . 
of, on the res|iiraiion of w!.,-,'. ; 

liuKs(IvVANOPF), A., ii, 4*. 

Bnlphamide, nitro-, and iis - iv - 
(Kpiiraim and I-asockiI, .\ . ■ 

SalphaminohenxoylnminonapbllioU. 
prepaiatiou of, and tlicit ' . 

acids (Fardespabuikkv t.cv :■ 
Bayer A Co.), A., i, 830. 
Snlphammoniam(RfEE and Hi: 
ii, 277 ; (Bitp), A., ii, 1-t. 

SulphaniUde, and its dcnvativ., .. 

and Koch), A., i, 36. 
Snlphatidofrom the human Ir .r.a t. 

A., ii. 129. 

Snlphide*. See under Sul|ih',ir. 
Snlphinio acid, chloro-, piop;: v ; 
butyl esiers of (Slahler and i • 

A., i, 174. . , 

Bnlphinic acids, aromatic, u.'.n' 
cular condensation of (Hun: 

T., 1091 ; P., 139. 

ortho-substituted (L'laA'Z), -4 . n i 

o-8ulphobenioio acid, and iimi.' , 
their potassium and li.ir.nii: ■. 
(Bertolo), a., i, S6S. 
derivatives of (Cobb and i n.i.sn ■ - 

i, 637. 

p-Snlphobenzoic acid, o-snnio-. 

escence of, and I’s s-.c. w 
(Ka-stle), A., i, 200. ^ _ _ 

fluorescence of, and its ■ 
(Kastle and Hauen), A.. ' 

Sulphobenioic acidi, amnio-, am v- 
(VAS Dor-ssen), a., i, 
Snlphohydraiide, hydrarinc -v . 
(Ephraim and L.tsocKi), 
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,L,:ioa of (SzTKWKrt «id Toiiat), 
\ i $60. 

tJ'iAMm, aromatic, action of sulphtir 
a . i. 53,1. 

•tlBbaaic add. C^HaO.NS. larmm 
.,f, from m)u«lJQ« of o-Wnr.-vl- 
acid anhydroiime A., 


laiahoalc aald, nitron* A.. 

.■\0' ■, A . li, IHMJ. 

iclohoaU acidl. i<r\iaiation of, in the 
,uv .K4^T^K^ A . ». 10. 

ftulptcayl chl"rule«, «>f t^rtiArv 

* isr, ..u (\Vki>ekini» anl nr.NK). 


3,. I. 

t&lBhoiiy] p UlaqalBona, biom.i ^ 
/;si KK*»>d Hut'NE). A., i, liC. 
ialp^o .I’ toloidida ^^Volrl. aiuI Ki- h\ ; 

A.. 5. ^ . I 

iolpbar Ahd nitro^M'U, n-Utivo r»t--fnif i 
*^neiglits of (HfUT iii.d r'livK'. A.. 

11. • I 

mutual N'Url.nir of tollnrium aiul I 

(CMiKA>maf.). A., ii. i*;S. ^ j 

rtjuUil'riimi A., il. |s'77. : 

iihl'riutn of ihi* nufUlioiti-'iii i>f ! 
>viiH and (VuisosM, A., li. t'T?. j 

h'*! '■‘tifcnt of form.i of (Lkw iv .iij.l 

KsM'At i). A,, it. 371. 

Ulwvrii Ih^ tripli- of ; 

(Ki:i VI). A., ii, >'7'A \ 

of li^ht l.y ' \Vjin.\p). A., i 

II, I0'^4. 

.fftmiMi' rot'tion of, in 

\V(ii,4M0, A., ii, ^7“*- i 

arti'.ii of. in tin* vn!.-«iiiH.iti.-» <‘f [ 
riiM-er ffUkV ami \VKYl>fiu=. A. ' 
i, 1003.’ ^ I 

j>r<.par.itjon of colloidnl holiitioi-s <.f, : 
l.v fiai-lional coaj'ulatiou inio-s , 
A'.ii. . 

oKoidal (RarKo and Ma.n' IM), A., : 

.•(iluurs uf 'Ijp..nk*}AV«;). A., ii, 'C 
of, on Bul|ihnr nii-t'ilK-Ii'.Mi 
• MAii.i,AKrj\ A., ii, 6:2. 

l.rJnrtols. jTfjuratinti .iinl 

of (OiiPs), A., ii, 07J. 

snrfa^’e tcmion of (Ki ih;k', > 
A.,u, ‘jr-S. j 

ar.f lU ri)rnj>f)iind», arlinii of, on j 

liyitiirini' (Ki'KKAfM an-l I'Kin;- 
owNKi'!, A., li. 27o. 

■hrrct r.-Jul iii.-itioij of, with mcliU , 
Ojiw.'Nv], a., ii, 481. I 

vtion of, -in arotnalii* suljdioni-i i 
iRojsaF.Ky.N), A., i- 533. 

ftinKiridaJ pro|.#rti‘'» of fFoiiKMA'''). j 

A.,ii, 222; fMAlt'.JLt.K;. A., li, J2t'- ! 
r^'Jtjired hv farm crops fHaia and 
PmiwoN), A., ii, 431. 


SiUphar. aciion of, in the iutct>tine 
(Fk.inki h A., il. 749. 
mcul«idiMij. Sec under McialMiliam, 
ju prx'tciTH and Hi'BNH.A®), 

A., i, 6i*ti . JoHSmin}. a., i, 753. 
xV'nJi<inn.U. alvHUpliiui sj*ecin of 
I'rns u', A , n. 5(*0. 

action .‘f. oil tiiruluvliatn (JoxZ^<'. 

A., il. 7t2. 

Tolatihty of iIizi.rnKE', A., ii, 

U'lil. ' 

witii [di.iiphorna {Mai\ A., n, 434, 
719. 

dolpbor liloridc. action of, on 

Itcnef !ir, clilorol'eii/eio' and tolu- 
ene illor'KkKS and KtiM.No), 

A.. 1 . t>n. 

tnio ««f, in Miii],V!>ia of the laro earth 
mm^'r.aU (Hi<'K»*i, A., u. 934. 
Thienyl ihioiidc, atlh-nof, on aloo* 
lio !i, 111 prcsrin-e of » lerliary 
l»a.^r .l>AK;.rsi‘\ A., i. 513. 
a< ti,-n of, oil cNtc-rs of liydrosy- 
svids in j'loriit'o of a (ertiary 
lv»*o ilUi:.'r'\>*\ A., i. 517. 
at-tioii of. (>i) oplnally aotivo 
livdo'ty arid* ainl ralera 
(Ml Kk^/ik niid l\Annow\ T., 
1VU> ; V.. 232, 

a. tioti of, on itia^nraiuMi alkyl 
}i.t!idrN A , i, 286, 

aetiMii of, on inrtalli'’ oxidea 
1 1 i.ui/f SN and hot’KioN), A., ii, 

•.•lion of, oi) l. lluHuiii (V. lloiiv- 
.4 1 n . A . ii, 598. 

flnipbaryl .tiloiidp, a.Mion of, on a- 

dllio thv Ij Vrniic ((VlI-ACllTlIl), 

A , i, 224.' 

A> lion of. oil inrt/ila (Konrii), A.| 

11. ri**!. 

nation of. on t^lliiriiiin (V. HoliV- 
Mil). A , ii, 598. . 

Sulphidei. o'ltifiiaiion nf, in alkali 
cy:»!'idr ( IloKMi J KJi 1, A., ii, 664. 
Bulphnr m tholxiric doimiliaa 

;ii.il t)i«' rr. tilineai- .liainolrr of, in 
tip’ iiri”h)HinrliiK*d of tlin rrilical 
jMiini (•'Aiuomo), A., i». 854. 
♦•.piihMimn of, willi nirthyl alcohol 
(I’.^i'MK and pAMFlt.), A., i, 414. 
li<jnid. ilfTtricnl loiMluctivity of 
MiIntioiiN of (Kiia.vki.im), a., ii, 
1052. 

ahaorptioii of, liy raoiitchouc and by 
Mood <haroo;’i! (REVrill.Zfl), A., 
ii, 19. 

B tiotiof, on ammonia (Kphkaim 
and I'lOTUovvMKr}, A., il, 274. 
iiiflti<-ric« of or/^Jinic liquida on thd 
intcracliim of hydro^n ftilpbide 

(Ki.Ef.s), A., ii. 200. 
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Hlpliar a/:tioR of, on magnes- 

ium alkjl halides (Oddo), A., i, 
28C. 

* reduction of, in the )•reaence of 
nickel (Xeoci and Adhic.vey), 
A., ii, 107. 

use of, iu iodonietric analysis (El- 
vovE}, A., ii, 148. 
eKtimation of, in white wines 
(Richter), A., ii, 330. 

frioxide, quantitative estimation of, 
in sulphuric acid (Finch), A., ii, 
150. 

Salphurooi acid, velocity of the re- 
action hetwG<'n iodic acid and 
(PATTEk.soN and Fopjiyth), P., 
320. 

Balphurie acid, molecular weight and 
cnnslitution of (Ouno and 
A.nklli), a., ii, 717. 
dissociation of (I)rucker), A., ii, 
687 ; (Enklaar), A., ii, 1071. 
physic<al proffcrtics of tnixtures of 
ether and (Pounti), T., 698. 
ammonia and water, cqmlihrium in 
the system (van Dorp), A., ii, 
379. 

and ethyl alcohol, equilibrium iu 
tlie reaction iKjtween(Kr.EMANN), 
A., ii, 28. 

and methyl alcohol, etjuilibrium in 
the reaction between (Kremasn 
and XErMASs), A., ii, 28. 
oxidation of hydrogen by (Mil- 
BAUKiOi A., ii, 872. 
interaction of aromatic disulphides 
and (pRKst’orf and Smiles), T., 
640 ; P., 65. 

interaction of aromatic disulph- 
oxides and (HildItcu), T., 1091 ; 
P., 139. 

action ot, on ;7-tolyl ethyl ether 
(Roberts and Alleman), A., i, 
369. * 

tlieory of the lead chamber process 
for (Raschig), a., ii, 272; 
(Wentzki), a., ii, 273, 878; 
(Divers), A., ii, 596. 
organic catalytic reactions of (Opdo), 
A., i, 943. 

estimation of, gravimctrically 
(Klein), A., ii, 822. 
and sulphates, estimation of, volu- 
metrically( Auger and Gabillon), 
A., ii, 330: (Repiton), A., ii, 
331. 

estimation of, in rain water 
(WiTUYNJ), A., ii, 432. 
estimation of, in soils (be Sobnay), 
A., ii, 1027. 

estimation of sulphur trioxide in 
(Finch), A., ii, 150. 


Snlphtr:— 

BulphftUt, exact estimation ,-f 
sTos and Adams), A., ii, 
PeraalphatM, organic. r,f‘ 
iiieUts(R.4RBiERi and Cv • 
A-.ii, m 

Hypoiulphureua aeid, e. 

and di-ssociation of, con.: .- 
analogous 8ul[)huri.ivJ..' 
{tOUnd-ilJELLlNEK', A.'t 
HypomlphiUi, prei«raii.,i, 
iheir eqiiilibriii'ij 'a;- - 
(Jkllinek), a , ii, - 
electrolytic, preparati<-ii . • 
SEK); A., ii, iS2. 
potential of reactions of fr' 

A., ii, 3'T.. 

Thioinlphatei, detection > f 
LARI), A., i, 197. 
Thlonatei, reactions of (Kri ^ 
289. 

Dithlonio acid, velfH'ltv of ] 
tion of (Mullku), a',, [r, 

Fentatbionie acid, o(cui.' !. . 
natural watersf.MA' lai 5.r. 

Salphur, estimation of Avki-j 
533. 

eatiinatiou of, in br-A^s i 
(TiirHNArF.R), A., ii. i:/. 
cstiinatinn of, in coal (Wai ; ' 
ii, 436. 

estimation of, in coal gas r,i \ 
ii, 534. 

estimation of, in iron and st, , ; 

MANN), A., ii, 1026. 
estimation of. voluinctri.uliv 
and steel (Elliot), A,, ii, : 
apparatus for estimation of, 
steel (IVen'nxj.ann), a,, 
938 ; (Jaroulay), A., ii. 
estimation of, in mDlabi»iisi,i r 
A., ii, 410. 

free, estimation of, in mitkii ' 
AV.), A., ii. 1130. 
estimation of, in orgiiiio c- v. 

(Warunis), a., ii, 67. 
estimation of, in petroleum S.\ 
P., 329. 

sublimed, estimation of, in i 
of different sulphurs lA: : 
Gkifeet), a., ii, 533. 
estimation of, in tUsuesfW 
OsTERBERO.), A., ii, 67. 
estimation of, in mine < 

66; (Schmidt), A,, ii. , 
dict), a., ii, 830; '>a!-. 
A., ii, 626, 

Sulphur organic compounds, :> 
(Zinckr), a., i, 36S. 
Sulphides, aromatic, electri ’v 
ationof (FicHTERand 

A., i, 41. 
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s«ttud« sulphur. 

“■». A., ii. S3«- 

S«undtrStil|.hur. 
S« //riiaulAuj. 

ot>usntu.*«U uf tin- 
^U^auxssK A..ii.630. 

of thi‘ ;.SirWINRKl‘. 

’ V . ;l, 

tiStkC •SWfy. 

*;i,.U!.crs, »hnomii\l f^in|*tr*turx* a<- 

.,f \]it (WalI'ES', a., h. 97. 

8arfM« t#n*i«n, infMurrjnruti of 
A., it, -J’*- 

*.fc ;rt rtu’ijt "f, I*'’ of 

v uj'slliry n« IUFK>-M -iii l 

\ xv ‘‘FK S<K*r), A . ii, 

»; ..(lUci of two li-jni-l-i (VAN i>rn 
V.-.r'. A., ii, 

lii^oiiotti, vi^ot^iiv of (ItANtriis’. 

-linuiintion of nitroorti. ' I'j-hisr 
S’, i |<!Hn|>iu)i'ui in iiuniAii 
A . !1. 3""’ 

IfphUU, iinT«-ury tliorA|-« .■( 


IfpbiliJ r«tciion. «■ lion -if iholrst. i>.l 

l?..| i’. .l.-tiVjitivrs in tin* -lUioWMN’. 

S' i Cta Ii knHas K l. A., ii, l'Jl4. in'*. 
I iTriagoyloiybenieie »«id {Ki-nn;. 
r liK.MlFin;, Hll‘1 I.KIMr.'*, A , 1. 


lyrap, of a>h .ih'i Mii!ar in 

•Maim. A., ii. 44ft. 

uf ^nmi in 

>ci,!.iEK . A . M, 77r. 

IpiUoi, iol‘«irj-tion. ^i-ni-ml tlno 
rriii for (I'.KWi-oKK', A , ii. 9'.f. 

! » • -oiiiit .ri'Tit, spai'o fif'iji** for 
Wiinf.', A., ii. ]i»t4, 
r^*.- iv. Wkim^ks', A., ii. 3''!. 

•tiott i-f the j'Jisso rnlf th 
ipAUidiFF). A., ii. '^7. 

< f’AWi.' FFi. A , ii. ‘J'i !. 

h- :'T-3iVii'«nii. forniitioii of hj. ts ui 

i np.K i. A , ii, 97’.? 

»-I-«ny of r'-a-tiou in (Koskmi;. 
A . ii, 

npi lini" in. aii'l the iullinni''*' of 
a! "liol on {he sanio I'.I %ni.< /, yn- 
>Ki aii'l .lAHioSdKi), A., ii, -7- 


T. 

" wood, rnnsini; inlltiiirnA 
i’li Iw/. . A., i, 7'I3. 
katccto^e&c.^rbozjrlic acid. iinAliy! 
»Vr SKMJI1.KH ainl M.WKK'. A., i, 
8^ 

itecUPO. (l^'teriioTi of, in hl-irirl.'- 
K'’/ Phm.ii pe and v. FKM.EMtKJ^ni. 
k ii, 1040. 


TanacotOBO. hyiir.isi^n^ of. and iU di'* 
rivativ.s .KlJsr.i:'. A., i. 71. 
if-Taaaeetfl alcohol 
and its drriMUvrs r.A<‘ilMl. A., i, 
731. 

Tan lii)uorc. «‘sfiin.i{ioii of, oKs'Jrinnetrn- 
iliv ^''ASnaijil l.A\s A.. Ji, -13. 
rstifii.i(iv>n of a.i.U in {I'lOK-tKii and 
Sk^mos i; .fiiNE'’’’, A..ii. Til ..Wmii*, 
Sano, an. I L.a\\ . A . li, S>4‘J. 
Tanain. conq’^<»tlu<u »f iSi nisKoi'r .uid 

Saiusakjan^ a., i, UWl. 

lii pUlil *rl!s and iKiKoitW', 

A., n. 3-.’4 

in rijKnsiiK fniit' i l-l i'Ti'\ A, , u, 91 S, 

IU thr I’H';-*..? t’l! <(([‘£11111. A , ti, 
-i.-iutK'IK, l.-.t, tt'ill' of ,l»H.4'''Kni, 

u, 104'‘. 

{•.■'{iill.itO'H of. I'V mr.lli'« of risrill 
Xi»:»;»;ns| i in I, A , ii, -.‘UV 
rs{:ni.sf.<'n of, hy iik iii.'* kI iiukcl 

}.y»lioii.l.' .'iiS(.ni, A., ii, ‘JIil. 
(■!>l)iii;tt:nii ■»{, hy iiif.iiis of til'* (' Iraii 

I'liwter KM'lol.a .Iljil ri'liivll'll, 

A., n. Ilf;!. 

«-sii:i itiou of, in wine* ; M .it.vr/l s\ 

A., it. 779. 

till.) iiiilui.' ;ii 1 I, i-'*litniili<in 
of. Ill li.jiiid- HisAiiitl, A , ii. 5^4'-'. 
Taaaiai Nu.uirN'iM'.l A,, i. "S'j. 
Taatahc acid. >^*-o nioirr runtalutn. 
Taatalum, it 'tuir of (('iMi f.N 

.in ! .’syinii. A . li. 
iiH’ilin^ poinf ol 1‘inASl uii'l 

Mi,\ nt . A.. II. ■'■99. 
solul'ihiv of hy-li'otj. n in .Sikvkiijh 
H inl lU.io.sni', A . ii. 

• Nh’M.ition of. rtnd •■olinil.ium (Kihu'K 

liii.l l.\vi.t KY', A., II. 71, 72. 
Taalalic acid hioI iim M..inini Halt.jirp 
|.iiaiK.u of, fiom n.altira! soiirrra 
WkI'KKJM* Htuf .NU.A'm'!, A., ii, 44. 
Tar ‘'ll lo.i'K, rth-'l "f "ii v»j^«talioii 
iMiiusi'Kl, A . ^ HI. 

Taririoljl chloride, iodo- ' HoKKMAS.V- 
l.A I{<« HK.V A., I. i>'»l. 

“ Tartar," 'h iifal, f'limnfion of (llAIllt.* 

1 1» . -V, it, 74 I . 

Tartaric acid. ll^ll<•Jl7v!(^llii'^cN of 
(KnvsKi.sMr, T , \7^2. I*., 20d. 
foihi of dlii.’ in ii :, T , 233. 

Kltiir !..jtiuin 'if (fJrAllTAUnM), 

A , i, 1 7*'». 

’•iij'ii'’ Hiilla of ' I'm KKlilMr), T., 169 ; 

V . 7. 

{i-itaNxiuin I’.’vlt, B'tion uf iln* oxid-a of 

le.vl oji -KitArKKoj-K). A., i, 619. 

•••■frrH of (I’u.KAHi) and 

Kk'-Y' T., 68. 

a<lion «»f, on hUr'Ii and <lcxtiin 
(Ok' hhnkk jiK, Cosr.sn.K and Hay- 
SAfii;, A., i, 771. 



Tartsrie Mid, Mtimition of (Ordoh- 
NBAif), A., U, 77 ; (HK3K0), A., ii, 
341, 342. 

eetimtUoD of, in fraitsand theiijaieea 
(Wakcoliike), a., ii, 1038. 
egtimation of, in tartratei and in wines 

(Klino), a., ii, 666. 

estimation of, in wine reddues 
(Caki.es), a., ii, 342. 
glecerol and tannin, estimation of, 
in liquids (Hisabd), A., ii, 942. 

Tartaric acldi, Viehaviuut of, in tiie ot- 
f!anisni (Neubkiig and Saxkyosbi), 
A., li, 1016. 

Tartratoa, fermentation of (Obdox- 
NKAl'l, A., i, 420. . 

estimation of (ToBtP.K and Caka- ; 
MKI.i.I), A., ii, 447. 

Tate’l lawi and ttie weight of a falling 1 
drop (Moroan), a., ii, 372, 684 ; 
(.VIoRfiAN and Tuomshen), A., li, 684; 
(Moroan and DAOiitiAX). A., ii, 685 ; 
(Mokoan and SciiWAUTA), A., ii, | 
698; (Moroan and CannI, A., ii, | 
699; (Morgan and MrAKtF.), A., ii, I 
857 ; (Morgan and Owkx), A., ii. 


.A , • , 

Tantomerie corapourid.s, thermoehemical 
eharaetcriatica of (SvK.NTostAVsKY), 
A., ii, 188. 

Tantomeriim, studies on (Ksonii, 
Rotiie, and Averbeok), A., i 616 ; 
(Knork and Kl.si HER), A., i, 976; 
(Knokr and Schtbeht), A., i, 948. 
keto-enolio (.Mrykr), A., i, 350. 833, 
865; (Meyer and Kapeei.meibr', 
A., i, 832. 

Tektites, gases enclosed in (Upck), A., 
ii, 292. 

Tellnric acid. See under Tellurium. 
Tellurium, pure, prcpaiation of 
(SCHELLP), A., ii, 388. 
com|ileAitvof(llAKi-oi'KTand Baker), 

T., 1311 ; P., ;87. 

mutual behaviour of sulphur and 
(CniKAsuiGf.), A., ii, 978. 
action of sulphur)-! and thionyl 
chiurides on (v. Horvath), A., ii, 
598. 

Tellurinm, alkylaaimorium salts of 
(tJUTfUEU and Flguy), A., i, 132. 
Tellnrium alloys with cadmium and 
witli till (Kobayashi), a., ii, 40. 
with gold (Co-ste), a., ii, 405. 
with zinc(KonAYA8Hll, A.,ii, 1089. 
Telluric acid, oxalato-salts of (Rosb4N- 
HEiM and Weinheber), A., i. 


109. 

estimation of, volumetrically (Rosen- 
heim and Wf. IXHEBKR), A., ii, 151. 
'I -um organ! o compounds, aromatic 

estin-jt^jj) i j 857. 

(Fli, 


TeUnifsB, estimation of gra- i- 
(K088NHEU1 and WEixai.'n ’ 

151. 

Tempemtnre. See u,,der 
chemistry. 

Terephtlialu acid, di-tert ' . 

(Ppannl), A., i, 784. ■ 

Terephthaloyl bromide i8:,- 
and Clar), A., i, 63«, ' 

Ternary syatems (Bcnsfi, , a 
crystani-.ation in FaI'.!.,', , ' 

SlROVICH), A., i, ; 

of silver and had 1. , . 
(MatthesI, a., ii, 47-; ’ 

TorpouBS, eh.-miatiy of th- ;!i, ■ . 
and SrTHEiii.AMj . T.. , 

211 ; (Hesoer.aox ami H 
T., 1887 ; 1' , 248 ; li ; i, 
and Boyd), T.. 215y; ■■ , .*, 
aynthesia of the (I.hf g, i > . 

T., 518 ; P., 67 ; iCi,;. , 

Kixl, T., 626, P., 67 i 
.T., 727, 741 ; P., 95, 
and ethereal oils (W’Ar.i o ii i 
310, 312, 469, 473. >91 
heals of combu.slinn ,,f , . 

Roth, and Kisevi.i.iii, \ 
1065. 

preparation of isopprne fr s., 
IXGEU and Kti'.VEi;), A , i, : : 
decomposition of, by gl oiit,.’ : ■ 
wires (Harries niid i;.,| , . , 

i, 798. . 

action of iodine on (I'a-w '., i 
i. 218. 

reiluction of (Ifatieek , A . , , ' 
cis-Terpin hydrate, dv-i f. . 

(Lei'uerI, a., i, .548. 

Torpineol nitrosoazide I-':..:. 

Neavmax), T.. 250 ; P., '.o. 

Testis, constituents of the -1. hu.s, 
A., ii, 630. 

neutralisation of sjierinaio'iA.:.. . : 
alkaloids hy extvacl of '.I!.' i 
nikoff), A.,ii, 217. 

Tetanus toxin, conibinati 'H i >■ 
other substances {l,OK\v];i, A, 
638, 912. 

I Tetra-acetylglucop hydroiybenioii 
I acid, methyl ester (MAi riiMi. . * 

I i, 647. 

Tetre-acetylglucosamine metliy'.j',u!i 
ide (Hamlin), A., i, fi'lS, 
Tetra-acetylglucovanillic acid ■ : 

ester (Mafthner), A., i. '117. 
Tetia-alkylsilicanes (Rvciu', .4 

845. 

aoYY-TetrabenBoyl-OpienylprDpast 

(Dieckmann and v. Kis' Hti- '. 

452. , 

Tetraoinnamylammouinm ’ ‘ 

(Emde and ScBELi.B.trn), A. ■- 
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, (SCHUtXK, 

KlitJilSli, & dJ Kacet), a., i, 5M. 
r,u»44ir^jri»»kjiM« (Schusk, 
>ih 1 BtCKT), A., i, .igA 
y^»*«Aipk>BTlhTAniiM uJ its hytlrti' 
fi, on<i« iWlEl^KD lad dl'SSEH), A.. 


1 sn. 

■,■>« titmtiyUwpUa J ol and its 
• krcwjr'iiiane (2 zk.nrr), A., i, 9,',0. 
TfimiiylkipUB J OB* (Zehnkii', 

'.V,; .•'.'3. MO. 

I.uwJiTlikiocirknalii (DriRnyti, 
A . 

Itt«*»:!«)rl*Unle add (Nir.»t\. 
.>iis . A , I. 

^ TtmbydrjboBuldohjdo. |‘r<'p.srati(>ii 
: H .|;i. HI! anil .^<11 HI 111 A , i, :i;i. 

I ,'.ili TdrohoBithioppriB j 'A iur Arui/i- 1 ,1 
v: i ;!*il, ntilirn j\ . Brai'.v), A., 1,71!, 
Tiiriirdroborboria* iiK ihiudidn (i; im 
«r>. . .A . 1. I5;i. 

. TatraAydroearTOna, oiinio and arini 

iir of (\Vai.m 111, a., i, a;o. 
rrUiAydrodieirrolont (WaluaciO, A. 

.. i:; 

Tiuihjdro g Biphtbylimiiio, indu. u,.,. 
f, on teiniK’iAluri! and r'»|iiraloiv 
I i.ina"" .'ll'lrli and I'ksiiii i \ ' 

A , li, 1017, ■ ' 

■..(il-liiondA, ilTfot of iojailioo 
lii 11 Ki A,, it, tiliO, 

r«lriliydropip«rlc leid and its d.-riiM. 

' 'll ilioii.srni;l, A., i, lois. 
r<!ra!iydropi|»riiio i.Skita ai„| 
j K A , i, loir. 
r>lra!iydro<iuinildiBo. .Spa .Mi-ilnl 

hirabj'dfOiv.ioinoliao, r iiydioiv-, an 1 
It. uit. I'liTitr and .dirM.iKoi A 

I, ;'ij. 

blnhydr<ii<..quiBoIino J eirboiTlio 

atid, ii„l 7 in,l,„iy. (fii jn 
^ . A. . i, r.^0, 

Tttribydro 8' ihio 6' pyrimidoDethiol? 

I 6 dihydro 6 pjrrimidon* . 

2 .'HU aUP,'. a., i, U2i. 

«fAa# 4 carboiyllc acid and it, 

> 'i" nni salt Ukvahvi. A-, i, rifo. 

s 4 . and J:4 3 :4' letrimsthoxT 

“""“'“•(KaI KFMAN.Nan.i Kl oFI 

1 . 1 . y.vi ' ' 

I? ^•‘"“f*'‘0*y*»“«op!i«aon« and 

[■ "■nytliydra/.ofic iJfAniiKi.MM .u,,] 
IfMAMi, A , i, n;ii. 

14 4 Xotr^ethoxychiJkono liAii- 

*■ l.ol aini _ A., i, VI2. 

t4 :S TotrMethoxychilkoiio (liai; 

. *'”1 .Avni iiv,, A., i, fig 

"xUoiydlphinyUnthroM 

' ’"‘*"'''1'. NArK.in-, 
‘'"JRiA. llJRXKijFF, and Diiiiri. 

^ I A., I, 


icf.-ftt-TitrtaAtkezTpktnuitkntfl*^ 
wboYylid mM Aitd iu tuethrl f*t«r 
J“'^;hork 4jid KsOrPLiRl, A., i, m, 
4.-4 :4 *4'''-TitnuMlhoiytatrtph#BTl- 
•Uyleoe (J>rAri>iX(j«R. Cur, tod 
CuKoi, A., i, 625. 

oTn rttTMttfttAyltwtMeetic uid and 
itad4|h)‘lt«t«r(WjiiiLBicRi!), A., i, 707. 

; 1 3;6:8T«truD«UyItlltatwo, «jd 7- 

*1“4' Kiints'i, A., i, 242. 

diphenylmetbyUna A<»-‘ pfuudiw# 

.Sl Al hlki.ti, ,„„1 1^,,^ ^ jj.j, 

T*lr*raotkyl / if aminoliphanyl kotos* 

liydia-o. r an I it. la.i,.-v.i.nnio doiira- 
>■'" and k, .Win.ANi, and 

lto..i M l, \ I. ;,7o 

Tttram.ihyl /.y .fiiminototraphosyl- 
ethylona Sni insoin and kiiM, A. 

1. fill. ’ 

Totrimatliylaniaioninm idiloiid.-, |ihy»in 
*'li"noli.MAii..iiAl,|.), a'., ii, 

liyiannliil,., d.-,o.„,.,ai,i„„ I,,, 1 ,,,^ 

lltavan.l .s,si, t, ngg . |>,^'| 2 i. 
nitnto. d.','oni|'osiii,in ..f^ |iy 
:tli<| Sks . IV, 4 

Tnr»meibyliimyl©ae Avglyeol 

In- H \j;l. . A . 1, » 

3:4:5:4 Totramothyldlphenyl and 

.iinii.o , i; „,|,i 

'Intr d. iiiaiiv, , .I'lnisai KV and 

llAMi'iiini . r , 7-..| ; ji,, (If, 

lotramethylonodiamino ,g|’o Huibiui 

ai 'ftftlMiiJt) . ' 

TeirameihjIeihylBDtdUmine [iihl iu 

f.|..n4li- iaSknu I- Riul i,‘niui>. 

. A., ii. 

Tflraznetbyl glucoie. uilto^'ni dcriva. 

lUMNK mil HVN1.\ T., 167; 

a/l/J/i TflramethyJguiDidinB auridilor- 

i.ff St riKSt K). A., j, M4;j. 

Telramethyl. V'V. hepti^iBne iIU'I k iimi 
Kki.K'^mi s . a., 1. SJH. 
T«lramBthyi.*».rAibBpUtriBn# hikI jia 
«l«i.>‘iru|,i.inuii.- Urj-K uihl Kkiik- 
'•wi > . A . I. h47. 

TciramBibylrv ViihBXtndione and iu 
M-iiiic*t!i.i/...ni‘ ilUMHKinjKH and 
IJ!.am;kv , A., i, N}i4. 
Tetriimethylorcinol. d«bri»nio-, aii<] iu 
<l4-M4Btjv»-fi ;]Jrnznj, Wknzki., ’Akiu- 
f.Ki!, S( nw.^iJims). A., j, 777,* 

I;2:2:3 Tetrtmethyl ^-rv/fypentiBql and 
I'b'HyiuiftiiBn*! (LotyuiN), A,, i, 

I;2;2:3 Tetram«thyl 4 r^rr/fj-pflnUaoiu 
and^ lU .’•(-•iiiicarljazniifM (ioOcQUIN), A., 

2;3;3;4-Tetr«m«thyl-A’ rj/c/cipeaunone- 

0. .S«e 2-AM4?thyl laurenone. 
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tta<« Ttty*methylpimeUmidt (Hallze i 
aud HaUEH;. a., i, 852. 

1:3:4:6 TetnuBotbylpTridiaiom ptr- 
chlorate (v. iiAXVKh and PiCtALD;, i 
A , i, 901. • 

l:3:6:l TetrametliyltetrahTdroqtUAoUse > 
and iu aalts fJosR-s and Evask , T., ; 

537. f 

TetrusetlijUlLioearb&mid*, methoilide i 
of (UeLlti'iSKi, A., i, 23. j 

TetramethybaoUiioearhamida and its ; 

picrate (Df.i.EHNB), A., i, 23. 
oafc-Tetramethyipimelie acid (Hai.lf.k 
anti Hal'Kii', A., i, 652. 

Tatranie acid and ii.soxifuino-derivative 
(Bbnary), a., i. 673. 
Tetraoz7-2methyUlLioph6a and tri- 
broino-, f«<rabroinide, and po/i/iiitio- 
(liANFRY), A,, i, 1009. 
Tatraozjthiophcn hhJ its o^'^tbroiuide 
(Laspry), a., i, 740. 
Tatraphanylacctcnc (Staudisger and 
Gdl.i.ER), A., i, 307. 
2:2:4:4-T<tnph«nyleyclobntaiL 1:3 
dione (Stai:iii.s(jkk and Goller). A., 
i, 306. 

Tetraphenylchloro* and m-^/chloro 
qaiaodlmcthane (StaI'dingei; and 
fiEKEZA), A., i, 462. 

Tctraphenyldihydrotriaaole (1U*.sch an<i 
Kuphrnthal), a., i, 87. 
Tatrapbcnylcthane, o-brotno*, o-chloro-, 
anfi di-p chloro o-bromo- (Gomukrg 
and VAN Slyke), A., i, 361. 
Tctraphcnylcthylcne, 4:4':4":4'"d«fra- 
ciiloro-, and its cfiVliloride (NohrI-s, 
Thomas, and Brown), A,, i. 32. 
l;2:4:5 T 6 traphenyl 9 l 7 ozaline and its 
■alts (Everest and McCombie), T., 
1748 ; P., 209. 

Tetraphenylhydraaina (Wikland), A., 
i, 669. 

Tetraphenylmctbanc, n'l'hydroxy- (v. 

Meyer and Fisoher), A., i, 121. 
a7«f-TetraphenylA*-penteii-eol (Rey- 
nolds), A., i, 861. 

Tetraphenyltolnqninodiinetliane(STAi;D- 
INOER ami Brheza), A., i, 162. 
Tetrapropyltbiocarbainida (Del^fine), 
A., i, 23. 

TetrapropyliMbiocarbamide (Del 
ipiNE) A., i, 23. 

Tetra-;>-tolylpyraiine (Ctjrtius and 
Kastnrr), a., i, 325. 

Tctrodon poison (Tahara), A., ii, 133. 
Tetrodopentose (Tahara), A., ii, 133. 
Tctrolaldebydc (Aa-infimt/) an<l its 
oxime (Claisen), A., i, 492. 
and its derivatives (Viguier), A., i, 
522. 

Tballeioqnlnuie, and its salts (Goman- 
Ducci), A., i, 317. 


ThalUoift, crptallograpbi: 

ttidium ani (Walla>. t), \ 
TbalUvn alloys with . 
mangancM ^BaaR', A 
Tbailois hydroiidtf !:<■' 
803. 

ccrous nitrate (Tam-. ^ 
DOROW), A., ii. li:. 
lanthanum nitrate !<'■ 
WlODOROWl, A , 

sulphate, tran-fer*-:, > . 
with (KaLK), a . : . 
Tballiam Ion. measup ui : : : 

tUI of the (Sfevckii , a 
T bannaaite from Beawr r 
(Bi'ti.eii and .S.fiAi't 
209. 

Thru oil fjnin K 

i, 388. 

Tbebaine, physiolo|>i<-al s > 
DKBHAVDTl, A., ii. .M 7 
oxide and its hydro > 
. and SpEYEK'. A., i, 77 
Tbebenine, p)iys!ul<^i. ii .i • 
i)EBiuNi»f), A., i). 
Theobromine, d.-i;ra-bit; 
and T«H’I'), a., i. ''..•j, 
and caifeiiie, 
thm-R), a., ii. 67;!. 
Tbeophylline, eouplinu' < f. 
li-sed dhhloroaniiijo' {Km 
A., i, 507. 

Thermal analyiii. S«m‘ A; 
Thermic reactions. See 
chemistry. 
ThRUMOCHRMI-STKY 
Tbermocbemical ‘Inn ! - 
tautomeric comi-.,i:f 1> 
SI.AVSKYb A,, li. 
itiwsJij'aiioiJS (Ai wk! i 
El.SESLOHKb A., V.. \ ' 
studies (SVENTo.sl.A-. «Ki 

967. 

Tbennodynamie cloMiii'Ty • 
complex systems "f ' < 
A., ii, 256. 

Tberraodynamics nf -.t.tr; i 
(COIIKN). A., ii. 1>". 
nml the kinel'.- ?)i" 
(BERTHot ni, A., ii, '■ 
Heat, conduction of, tbr. 
gase.s (SoDDY and 
253. 

relation of, to mii«cu’..'r 
(Hill), A., ii, 21.f. 
Thermal conduitivity ot 
metals (Eickf.n), A . ; 
reactions in a vacti'-ni > 

Kllis), a., ii. 39S. 
Specific beat, tli>‘'-ry of 
A., ii, 464 : r.:; 

MANN), A., ii, lory. 
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l^iie kMt, «t lov t^miv-rAturrs 
j|S»LUr£riti. A 

A . (Li.vtJKMA.vv . A., ti, 

. ( Nl!:K^^T Aju! l.ivMjiAvsi, 
A , 11. 4#^ . ;KoKrF , A., li. 

fcUrj (Tmirai‘1', a., n, 

flAl t EKKi. A , 11. 79V, 
f| 'i.jUuU. d«-trrni;u*li«!» I*f iMri- 
] »• «lVi: , A . li, 

•f a? Imw trnij^-fjtiut, 

.IUr.>« itA! i >, A . ii. r.>0 
I'-.ru .11,4 ' ^A'tn* I r >j«-f 

..f With hi.ti.it.mi.- 

Ii.' ^ Kisvi^ jv I \ ,, « 

< ;ut{. ii».. .-vi- iii.ti .,f 1*^., „ 

i . A . II. "M 

Ataeie brat >4 tlir »-!. n.ri.ts Ki > s}..x 

•- f i.' A.. 11, 

*p:«aUr btat of fuiion (Hai i>-. A 


Hmt of adaixlare v{ ^ 

Km w . A . n. :i7i. 

Hpjt of eombuitioD .4' • ' lui- iih.l, 

; mij-itu.,* (Kmjj.v 

» i 1 . A . n. v»7 


KpAlcf •taporttioa, .f- ?. rn 

1 •*’T li-juJ.N II 

•IJI'I .'! 1 1 HKM * , A , 11. i.!.*7 

HF*t of fuliea < ( *;ji <•% 

'-»r t.fhj.i.i;,i:r 

fi'-JMV AJ,.i 


Thfkmivhimiktrt 
Toaporataro, hwii t f vsjHirisatjiia iu4 
'a|*<Mir rrlAtuui lw(woi‘B 

A., li. VM. 

low. I’i.i-uIatMlJ I>f ^OvVKAl, A. ii 

' ' 

I'j ^^r j.|5> aii.Kyical priMtuMos 

IV Amkiki .aii4 Van ItkjimivI 
A., li. 419 

Ctloriaoier, Minph* .vtnbiislion 
.Wki.-iir , A . 11. 

mr»Mirrni<*til of aiwifii* liMt 
»tiK th^ ik.'Kf K , A., n. 9(14. 
Tboraomotor.^'Icv iru*i*ii>iha! (.Mu hci.) 

' , i:. ‘.‘64. 

pl.tt'ijr.sii, . cjf the hydro* 

V'l*. h.lnmi*. and !Utrt>g«n. 
il»M iiu'itic*!« n i lioi m>uv atii] 
Hkssi\.j1, 

Thermorapiry. ii»r ,i tho (ratuifion 

tj tiijx latuHa ..f #8.uiititn . hriiinatt» in 
lvl‘ lUi j.s and Kfm.KV', a. ii 
‘ ' * 

H»rmorfgulilor, li.j, lirr|, nimlili.n. 

tl'ili "I III.- I Ki’S M i \ Ki, li, UflS. 
Tli«rmeiut, (I'aii.ma.)’ 

•' . '1, tfri 

Th,niiodyn»miei s,-,. urulrr Tli.-rino- 

■ liii,.is:i\ 

ThfrBMifcIrie i r.-|» iiii-j. .Krs 

Kl. ■ II,.. Ii. ii.-.irv. 

Thcmoregul.tor ’ .s,,. mi.lrr Tlicmio- 


Htn of n«utr»lii»tioo. n,. «,m. i, . m 

' 1,1 IK 111, nf , ,1..^ 

'UIIIIH, n||,l vs , 

Hr»t of rooetion in ii.,n ,.. 1 ,,. 

"• I - I -M 1 1 HI VI M, i, 

Htit of Tii»r)o»tion. . , iii. „| ,:,m. 
inn «li..ri „f N i.,,,i:v,,,,, ,,,.,| 
,v, ii, 

IlSlIi-n of, 1„ .It,., 

•taiil* l)l.i\ i,„,MKl; i , ,1. on;, 

|iri',,iir(’, oit.l ti n,|, 

r'!oti.,li ' 

d , it. S5V 

■•I'Of of ll.jlll.l,, I. ii.., I ,f 

1 1 ii'ihK ri,',.s,.v I.Kii j. i, .n , i, 

in iniit.l Tv IT' T 

v.-j. ' " ’ 

ItEJwrtlnro, toith (.,r nn.ini,',,,.:,,.. 

■-"Il-I.ml r ,, \ ,1 

,.i•l!l,ll ,,f J,. 

III, HAM., ,,,„| 

A , n, 3;s; 

Hit l 

H'll-M.VIi, ,Mvk» ^ ^ 

<••'1; l|..u,A,v„. ■/.f,' 

f'l.ltt, Oli.l liM.I !. A., ll’ i 


Tbfrmoiiot .in- iinilrr Tlir-riimi-heiniii. 

ThorniOIropy »li.l plinlnlrnny, oln.l;,., |„ 

I^V-IH. .111,1 I I.AIlkl). T., '.'nsi ; I',, 

TbiooibroD ftii'l itA ilrrivativoA, onii d. 

-l.n i.- , 0,1.1 . : V (ficliliij-i,. 

* 11-1 V.«.i , . I. ;,i,r, 

l-.ln.i - ,li,u!,,|„.,i,i,., ((TRiKk 

'•"'I ' '“■I I. A . 1. 

Thi.nthren 2 6 diphtbiloplio uM 

ll■■^. oii-l .'iTf. 1 , 1 , A., i, .',.1,7. 
Thionlbron 2 phthblopUo acid i-Si iioi i, 
ftii'l »:h . A., j, f>57. 

Tbiatole ihioindijfo 'liiivativfM ]irPT«ra> 
'■■•n of !KaM.i>. a Cn.i, A., i, 67H. 

" Thifayl B.ihyi kotoae, actinn of 

■011,011 , 1,., |||,1,|,|. 

bv'lioit.l,. iKfcl.iiKii ami .ScirWAhz), 

Tbbamidt*^ (Ji.iisMis- »„,! 

Tbiobraoimldo, oomlni-uilion of, with 
l>nAonitril.- fMAIM l), A., i, 201, 
TbiobeBitnlUdo^ "f (Bar. 

miioi. of liy.lropeM .lioiiilo OB, and 
ormoim,. of it, o,i,i,. (Lirt* 
T.iiisett , if, 120, 
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nisbmojl o hjdroijr , and I 

ite acetyl derirttive (Hohs and I 
Bloch), A., i, 49. 

Thioearbamide. coi deosatlon of. with \ 
of ailylmalonic acid (Joh.nsos j 
and iiiLL), A., i, !>02. i 

f'ThlocarbamidM, aromatic, and their 
conrer^ion into aryl orthothiocarbou* 
atea (Aht^dt), A., i, 918. 

frana-d'Tliioearbimlaoaerylie aeid 
(JouNaoN and Shep.\ki>), A., i, 924. 

Thiocarbonie acid, chloro , methyl and 
propyl e.stera (Delkpine;, A., i. 944. 

TbioebromaiL 8* ^ Ti IrahydroUnzihio- 
pyran. 

Tbioeyanatat, aromatic, ar-iion of atn- 
monia on {SnizEi.ErKA), A., i. 
108. 

estimation of (Ronnf.t), A., ii, 938. 

Thiodinaphthanthraqainonylamine 
(Scholl, Seek, and TKimii), A., i, 
559, 

Tbiodlphenylamme 2:7 diphthaloylie 
acid ^Scholl and Seek), A., i, 558. 

Thiodipbeaylenephenetylsalphoniam 
platini ddori'le (Hilihtch), T., 1090. 

Tbloforraydrozamio acid, metallic .salts 
an<l benzyl ester of (Camri), A., i, 
429. 

Tbioglycyl^lycinetbioamidd (Juiin'^on 
Him Buknham), a., i, 712. 

Thlohydantoln and its [Kitassiuin salt 
(Kum.M'sc), a., i, 683. 

Thioindigo,” See Biso.xythionaplilhrn. 

2 Thlol-4(or 5) aminomethylglyoxaline 
and its salts (Pyman), T., 072 ; 1’., 
91. 

Thlolbenzene, 4:6-rffchloro-l:3-rficliloio-, 
and o-nitrochloro- (Zincke), A., i, 
369. 

S-Thiol-o-cresol, S-biomo-, and its di- 
acetyl derivative (Zincke and Brc.n'e), 
A.,-1, 197. 

TMoldipbenylt ^'':4'-(ftcliloro- (Zincke), 
A., i, 369. ' 

j8-2-Tliiolglyoxallzie d-acryllc acid 
(Bargek and Ewins), T., 2338; P., 
305 

a-Thiol-ji^-methoayciiuiamic acid, <U> 
sulphide and its benzyl derivative 
(Butscheh), a., i, 333. 

Thioipbenylglyoxylic acid, phenylhydr* 
azoiie of, and its derivatives (Auweps 
and MOllek), A., i, 586. 

Thiolphthalic acid, esters of (Reissert 
and Holle), A., i, 981. 

2 Thiol 4(ot 6)-tliiocarbamidoxnetliyl- 
glyxoxaline (Pyman), T., 672. 

7 -Tbiol-?t-valeTylcarbamide (Johnson 
and Hill), A., i, 503. 

Ihionapbthen derivatives, preparation 
of (Kalle & Co.), A., i, 667. 


Thionapbtbaa-S-aldebyde. 

and kU darivativrt > . '■ 

Kiklbasisski , A . J. ; ' ‘ ^ 

Thiojuphtbea S aldebyde, • 

and iia detivalivKH I Fi. \ 
Kielb.akissxi;, a., i. : 

(l/-Thionaphibeii-2 carboxrac i- . 

j hydrnxy-, 

1 and alkyltliio- dtiu.^-.iv . T’ . • 
I k t’o.). A., i, 'PIC, 

} Tbioaaphthenphenyloiotr.iic^ 

j (Ai'weiw and Me i r , V 

1 TbionapbtbeDqainone, 

j azniirs aiid osa/ .n-' • { 

• .Mcixkii), a , i, 

: 3-(l /-Tluoiiapblhenyl v I, 

! (PcMMEREk an.l (;.,i , ' 

j 3-(U) ThionaphthenYl ini; j . 
j metbylamino-2-anil 

i (torn Kii), A., i, -J - J ' ■ 

I Tbionates. See und-.t .s ' 

I Thiobenzoie acid. , 

^PINE), A., I. 70', 
Thion^V/butyric acid, i:, ' 
esters (DRi.KiiNi, . . 

Thicncarbonic acid, , 

{ClIKMHClIE KAl.klN \\ . 

A., i, 438. 

3'Tbion-l:4 diphenyl 2 iceibT:::ij: , 
(Bi'scit ami f.iMi Ai H , 

Thioncyc/obexoic acid. 

(I)ELf.l'lNE), A., i. 

Thionoctoic acid, nu-’l.v; 

f.riSE’, A-, i, 708. 
Thionj.wyaleric acid, m-t!,.; ■ ■ 
fiiiSE), A., i, 768. 

Thioayl chloride. Sve u;, '• r ' : 
Thiophen 2-aldehyde, jio- , 
dcrivativvs of {(li'.i'itKrA • ' 

CHiMOWsKY), A., i, IM, 
Tbiophenoquinonee, m i,*\‘ 
(Posnek), a., i, 5r<t. 

. Thiophosphoric acid. >-'• . 
phoriH. 

2-TbiopyTiinidiDe 5 carboxylic it.; 
amino-, and etlivl • r > : 
chloride (.Iohn.^on and 
i, 576, 

Thiopyriae. See l-P!;.nyl 'J: ; : . 

pyrazolone, 2:5 thin-. 
ij/-Thiopyrine. See k-AP’ ; 

pheny 1 -3-metiiyi pyj 
Thioqaindoline 'Hid it> d- 
and Stevkh), A., i, ]'•' 
Thioquindoliaecarboxylic acid 
ING and HEHza.vrMi, ,\.. 

ThioaemicarbazylcampbofonzecJir 

carboxylactimide T s - ^ 
B.atrs), a,, i, 5'.. 

ThiosemicarbazylcamphofonLeiiii*^’ 

oarbozylic acid iind > . 
(Tingle and Baik>', A , k’ 
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«Se« QntWr Sulphur. 
c‘i>niUtutioii of (lllL- 

*».J SwiLt:?*). T.. 15*?- 

ohlontU ftu4 oxhU .Mil 
liiTVH »aJ Skilea’. T.. . P.. 3. 

tff <irriva;ivr« ' 

.j rif&tsfonuK *11(1 Smii.es'. T., 

. t*.. ’^<55. 

t%idt*tU«a«, 2 *mino . I hy4n*iv 
m4 Smiles, t.. 

'X'i*- 

, in*l ehhirohyjrt'ty , an.! it« | 

••(J um «*lt MAKsi'E.s £«n(l Smii E-'. ' 

T.n5<. 

’ ( /jhv.imiT* (('LAHKE iliil K-' ! 

■ T. i5:i^ . -M;.'. 

j ? 4 ‘‘•ihy in’xy , nyfill.rsi^ of. »ji,i 
jl* triHiftiiyl ••tluT ,L‘M-M*s'ii Au i 

S SE . A . 1. 73^. 

Tki«ltalhoD«i. nitrr’ . prYiara’i-m of 
> if^^PENEAltHJKKN VuJ'.V K. ll.^XKK 
k ^ , A , i. 450. 

n<euathoaiftai sixl f^Trielilotr . 

k Hili'II' H ■ij'.l Smu,e.%‘. T., 157 ; 

»' , *■ 

ThottMiiiU fivtin N'«w JrfKry ((’an- ' 

r:*M* , A , ii. <lir'. 

Ti«ria* «n I it« <ii«»iitrt;rji?ioij prulm h 
I.Bsi IE , A., n. I0|v, 

5.'ii.*!ort n( t)!" a'-tivr •ii'jwiail .rf 

(M A . ii. .’I.'-**. 

ri rt'* frcitii tlic (>f 

.V. Haevei:. IIahs. oiol Meiinkk . 

A , ii. r.ri7. 

y f*?« <'( I. ai/'l S'lknvt, A., ii, 

»* 

};'".K’y of A.. It, 111": 

V tioi.ri.s •. A . f. n ) «. 

<>( il.r.' 

Ilf', A , li, •'H. 

r ti-»n of D f f;< jjtjjti *'ji!.in.'»f;..ii 
>l; iIUr.xiKnNKM. : U.AUsAV . A , 
j!. 84.'r 

•^oriaa rtrviMtri iHihfiiKf.ii. A .ii.'i'*;, 

.< »< Afv rs> r . A . u. '•0'>. 

' liluri’N', liLwn jAtiiin of !!)»* .-.iM-p .Tjii.l 

■ f t^.in »nu uitfj ,<'iiAr\r.sKr . A., 

it, 

P'o.jiflp i(’AU"LAki>. A., ii. 5'>r 

MtfiaiD, dfl/'j-itoji and I’HUiiiafioii uf, 

I'f of i.rjjr- a, j.j , A., ti, 

i^^lobaUa of Uie Iii*tj«iiiii> in 
IK - 11), A., i. 40fi. 

l«Ju» (Tm ijf -iA£rr «niJ Fomin -, A . 
i. 72. 

Irti- A'ormAtinni ■ { fKiJNEP.}, A. i 

vH, ' ; 

IttJikE, bromiti.* (}\ IKunreI, A i 

Vi. 

KjtftM. r^lu'-fiofj of Ts^'IM oAf KE Slid 

A., 1. 72 


Thojorhodia ^Tsvarr^, A., i, 3d5. 

d Ih^jTl Sm T*n&c«tyl al- 

cohol. 

Thi.^ylb7druiM (KusenI, A , i, 71. 

TbahtUB. tfWo.chU iu (v. Weu» 

BAriii, A., ii, ff07. 

Aini Hi mUs .Jimem', a., ii. 3Vl. 

Tbymi. nalttitftaii wliit^ iHMSKtitUciiU 

of the i‘d of J'li'Ki.Esi, IV, 2S5, 

Thymic acid tSiKi dei. ainl IlKkii.b A. 

1, 342 

Thyowl. Ufw ist'iiirriilr# of (iJriLLAy- 
Mis . A,, ji. SIS. 

iiiefhylsuiinootliyl rarKtiiato Alid itJ 
>*tt» dial I {Eisiioiiy 

dial Kothlai r). A., i, 704. 

3 ThymoBcBthcl (llKsiiKiLsOM Mini 
iu.Yi»v r.. 2101. 

Thyuomenihobc MMur\ A., i, liOO. 

ThymomtDthyl oibIbu (}lKSi>KiUk).v 

.'tial Hovn . T,. 2lfbi : P., 27d. 

Thymsc. piotoolv ti<* vhkui^rn in the 
i l{o|>is . A , II, 1 112. 

Thyroid. «-«Mnlih)ffiild of tl;r ^ fw^lMAMN), 
A . H, rt30. 

iuI«*r(iAt ae^'n-tioii of tho (AmIEH eud 
Fi. 4< K', A., li, :<t>. 

inflik-iire «)f tin', «'a ruivutu aotioo 
Ills. iiFsKo'. A., n, 11)2. 
vivaiiou-i rt Uti i)*lii)» between 
till- j-iitniHry «ii<i tin* (Simi'mon and 
Hi sitii'. , 11. 1 1 12. 
l•>lnllaho|l (.f khliitf in the (Sripem), 
A , ii. V-M. 

Tif'ixf i pi|?mpnt4iiif>h of 

SK«). A., li, yOH. 

Tlflylbfoieue. S(r i'henyl aniethyl* 
pi •p«-iiyl kok.io'. 

Tilaiile from ludiA (Smiih and PkIOR), 
A , n, 110.1 

r./.o r,.r.yx,i, jih> kwti*nil and iUderiva- 
TiV'-s fioiM Kr.«iiiii and (iahnikk), A., 
i. 1>72. 

Tntftt -htt t> iuhf,e«Mim (rnnipoiitlni) of 
111.- w.f. fjon .,f {('.Mtfnut and Evans), 
A., JI, UOH, 

Tin. i-leetrm hetnisfry f.f (Koriujter and 
Yam Ana Ri), A., ii, f»76. 
vmu'im dihtdliitioii of (TiBDK and 
Kisi Hri:), A., ii, 731. 
the fcysLein lc4ul, itilvur end (Pakra- 
vANo), A., ii, 2H\. 

artion of KeUztT water on (lUiiiLLit), 
A., ii. m. 

«onijMniiida of, with arsenic (JoLIBOls 
and Inriury), A., ii, dl2; (Parra. 
vvN<.aiid t>K CrmakikJ, a., ii, 613. 
ehlori'leM, ronijxjundH (ff, with anti- 
pyrin- (AaTiiE and Vidal), A., I 
nyy. 

Tin alloyi, wiih antiinony (KokhtaN- 
TiMJKP an 1 .SmiunoI'rA A., ji, 1M6. 
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1090. I 

vith copper and uuojjaneae, magoetic | A., it, ; 

prop^ief of and Okay), A.. > mo^mUr 
li. m. dfc: 

with lead -Mazzotto), A., ii, ! ei t.4ti, 

with lead and antimony (LoEBE), A., | hty.-. 

ii, 204. ; imti},;*' 

with mercury ai:d silver 'JovsEB), I rij-ur 

T., 1S5; I*., 5, ^ I Unk. 

withtelluri\mi(KoiiAYA.sm), A.,ii, 40. | myeloid. •. 


with zinc aud lead (Lev^Malvano 
and Ceccakelm), A., ii, I08!i, lOiSO. 
analysis of (Kietueibbr), A., ii, 168. 

Tin tftrahalides, com(H->unds of, with 
aldehydes (I'rElFFER, KrikdxaSN, 
G 01 .DBERO, Pkos, and Schw.vrz* 
KOPF), A., i, 769. 

Stannic bromide, latent heat of fusion 
of {TotwczKo aud Meyer), A., 
ii, 187. I 

fefrachloride, cr»mj«>uuds of, with i 
o-hydroxy-ketones (Pfeifff.r, l 
Goi.dbkro, and Kuntneii), A.,i, \ 
899. i 

Stannoat chlori<ie, compounds of, with 
ammonia (Sofun’Ofoclos), A., ii, 
403. 

aalU, detection of (dk Gczm.vs 
Oanancio), a., ii, 825. 

Tin organic eompoands (Pfeifff.u, 
PiuuE, ami Rf.Kate), A., i, 595; 
(Emmrkt and Ellf.k), A., i, 846. 
halides, j»yridine coraiKiundsoflPFF.tF- 
FRR, Friedmann, Lehnardt, Luf- 
TENSTEI.NEU, PraDR, and SCHNUR- 
MANS), A,, i, 746. 

diethyl, preparation of pure (Pfeiffer, 
Pkade, and Rerate), A., 1 , 596. 
fitanni-diacetic acid, (/i-iodo-, ethyl 
ester (Emmkrt and ELt,KR),A.,i,846. 
8tannidi-o-benaokacid,<fi-iodo-, ethyl 
ester {Emmery and Eller), A., i, 846. 
Tin, estimation oL in tin-plate (Bever- 
idge), A., iif543. 

separation of, and platinnra (Wohler 
and Spenzel), jL, ii, 338. 

Tin ores, decomposition of refractory 
(Loram), P., 60. I 

Tin-plate, estimation of tin in (Bever- | 
idoe), a., ii, 543. I 

Tiiutone, solution of (Gilbert), A., if, j 
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)i. l"'.‘6. 

Titanium illoyi 

ricli jij si!: - 

661. 

Titanium ‘ hi ; 
mialvM- i\i\ 
A., ii, 

aiiimouium u:: 
(Stauu.i: V 
1097. 

Fertitsnic arid 

(Ki'K'i«'K. 

i, I8:{. 

Titanium, : 

ii, 

separatum <'! iM 
sepaiiiti '« Ml, :r 
(Buknkmws 
A., ii. 2:il. 
Toad |Hjisf)n. i 
Toaditool. nviv ui: 

A., i, 807. 
Tobacco, tstimr*!;' : 
Dbgiuzui, 


71. 

Tissues, action of radium on normal 
(Grunbaum andGBUNBAvu), A., ii. 
132. 

introduction of radium into the 
(Haret, Danne, and Jaboim), A., 
ii, 418. 

irritable, relation of stimulatioQ to 
changes of permeability in (Lillie), 
A., ii, 750. 


A., ii, 672 ; (R 
1143; 
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platiiii-bnjiiii'l > (i;- 
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Tolylanisylacelic acid, 
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. ToIylatikyUthTlcarbiaol atiti its }N.t!v 
'-rr-le Ki rr xud IU'mjjs . A. 'i 
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■ • 1 Mtf-.M.- I A) m1 , A . I, ‘.»1 ><. 

1 Tolyl 2 4 0 uimrthylpyndinium 
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100 



u. iai4 


IXOrX OF SUBJECTS. 


Toxicity <>( 6r^.^nic comioui}‘if 
a., li. '-'23. 
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^qrTrimethylhexan 37<-triol, synthesU ! 1;3;7-Triinelhyl uric ac:: 
and ilrrivativc-s of (HoCVEArLT and ; (Bii.i/.), A., i. 1'.*, 

LorguiN), A., i, 2 ; (HoI'veavlt and [ Tri a-naphthylcarbincit 
Lkvali.(iis), a., i, 3. I liAniNl, A . k 


l:l:4Triraethyl-AVyfAbexeii-2;5-dione f Tri-anapbtbylmeUminr 
and its deiivativei (Bamukkueu and 1 N'.vbk*, A., i. i 2 :. 


lii.ANOEY), A., i, SS4. ; Tri o-napblbylaietham; 

l:l:3 Trimethyl-A^-(7/(7obexene.5-chloro- ; liABi-s . A., i, ; ^ 
(Skita and Bittek), A., i, 272. ^ i comi«nimiH 

Trunethyb'ycAibexenone, ehloro-, and its i, 969. 

df rival ivus (Crobm.ey and Renoef), Tri-a-napbtbylmethar.e 
X., ]106. iodo- ’I, 

Trimetbylhexylammonium hydroxide • Triosea, liv-iroiv ^^ 
and iodide (v. Braun), A., i, 611. {Biebbv), A., i, : ; 


l:7:9-Trimethyl5;t«>t;-6:5-hydantoin j Tripbenetylaulphoiiiim 

{hypo'cafft^ine) and its decomposition (Hilc)U'<‘H), T., i " 
(BiLTzand Kuebs), A., i, 240. Triphenylacetic acid : i 

rrimetbyl-leucylglyoine and its salts hydroxy-, and t;- r ■) ^ 

(ABDERHALDEN and KaOTZSCH), A., i, I.vjf.I: and HKi.F.M , A 

528. Triphenylacetonitrile. i ^ 

woTrimethylmelamine (D iels and Goll- and its . r 

MANN), A., i, 956. I»ER. bBIFOHri. -. ' 

rrimethyl-n-octylammonium hydroxide RospiHAL, Hm ( 

(v. Braun), A., i, 612. A., i, S6i. 
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ri«»trlrk«rli»iM Oloni. rripk.»y!«»UTl. >t.luur of. in n-Ulion 
■.■■’'i.tx, Llak, And t AAkii , A , So iliincitin A., ' li, 


A . i. it 

ylWaiylmetAtat N!£VLKiiai 
),k , A . l-*i. 

i^eayl 7 btttyr«lAeUa» .K»:v 
A , l, 

irl 'CArbanud* ' hk 

V i.AI-KNm K •. . A . 1, iS". 
flMrbitiol, aitvcf sjHAtraof 

> Mr-AEr. iiai Wit! a\J. . A . 

! sniiias 'Hi ai;<i 

: HE»i. . A , 1, 4?1. 

. Ir.N^atnprf S- HI EVK, M AH;, 

‘ lAMAKI'J . A.. 1 4,U 
'Icurbl&ol, Ka.iisi. . ar;4 

I'm HlKAMN A . 5, 

1 ■ lil'll..-, aii.i ,/, y , 

I. :.<■ 4|j*l \ AS >1 \ KE . A.. I. 

IcarbiiiQl 4 e&rbotrlic «c;d. 

r ''lAi i‘iN‘,r»'. nii i * i 

; - 

1; cbloroWotjrlmctbABe v. 

I i Kik. in.j, , A , I Ivl. 
MihydmrUiolt A>.i 

^ j H u. . A., I. 

ibrayi 2,5 dihydro 1 2:3 tntt 

i •.'.•> •iTIVallM-^ U» '< II 

r , A , !. .’.•‘.'v 
IflbyloM glycol, n. . ■•.) 
i'iir.i. St aii:i K.,),i 1 f.it.j I 

£ 

laylfoigide, .iA'h’i!.'. s f 
li S' ! Uss \i:\ . A , 1, .."I 

|i«aylfflyoiAlio« ai>>i :ri 

»i, 1 , '1,, i;;.] , 

laelb»B*. j'Tri’irati.tj ■ f .|- 
' '4 i KajS' } s > W.I.IKf s 

, I lUwK A r..,, A , !. 4:.- 
IJ A . i. 

. - . a.. ! y . , 

► » '1 ’* H! IM KM. t Uis , A 

\ 1 «»• 1} ir tn-u i.>< HI rsK. 

, i K AI;M !. A , I. 1.54 

fcftbMe 4 carboayUc acid. 

4 H.-! i sHiiiilr ffiiJi. ■.''Mijt 

‘ *:• i ‘ I aRi, A . 

. n.^lhyl .-Att,- .im! 

J‘- ■ f ..S: ^n.isi.Mr »j,.j cj . 

e. 

B«thyl (i-wifKii'i ar.tl va\ 

A . 1. 3')]. 

"• ,.f (Mryf-ji liai 

i*’!' . A., a, y.rj. 


iu4ra:r iSi HLtvk. MaiK, .lud 1 k>un- 
•lAki'i A , >. 4;i4 

" . ?T, and , and j' . hhsro-, 

KfutKidrs 5, A.. 

1, «ry 

T7iph«Bylak«lhyiaaiHn», <» Ihohio-, «,»• 
« , *ii.| a. jM'lilort* is and p 
t I and VAN SUVKK'. 

A . j, 

Triphenylmathyl 4 carboiylaninda 
>I *’,.1 c, ii; A,. 1, dap. 

Tnpbanylmatbyt 4 carboayUo aeid, 

liH '.hyl « s!t I ^Si At KlNCEtt and C'i.lM), 

A . 5. 'iai* 

TtphcaylmetbyldiphonyluniBi ( Wii 

s 'SI' AHl l.i: K».n', A , I, luO. 

TnphaBjlmathyldi tolylamlA* iWlK- 
1 vNj. «. 4 I.. , KrR'. A . i. ?.;u. 
ThphcByimetbylathyl aojpbida (v, 
Me>I.K It; I Ki'iKKI; , a . U'l. 

14 5 Tripbanyl 3 methylglyoxalioe and 

St' w].> .K'n.»i Alt, I 

i’ - K.'*! . I’ . 

‘ tripb^Dylmelbylaatbylcarbaaida [v. 

S\> \ in A!..i T!-. HKiM. V.. j. r.’O. 

Tripbenylmotbyl methyl lulpbid* (v. 

M » \ »:r. Ais.j i i-,. iiM; . A , I’.;! . 

Triphettyiafibylpblbtlimide {v, Mkvjcn 

1 ! Is. lit li , A , I, 1^0, 

Tripheaylmeibylpiperidina «v. ilxvxn 

•I'd ^ nt h . A . 3. IV'I 
Triphesylffietbylpyrrola vv. ih vKit and 

J-i"- urut, A . 1. r;H 

Trjphfnylmeihyltbiocarbamidt (v. 

Meui. ftj.ii I'l*. A,, I. I JO, 

3 4 5 Tripheoyl.» -oxaiola iHkivi , A , 

1. r I 

Tripbeayl pheoyieDediamioa and itn 

I ' It \S IKI AMifiitd l.K> HKIO 

A . 1, 

Tnpheaylpropa^e HriM . A., i. 
arirt TriphtBylpropioDio acid, $■ 

livdr-.* \ , It* I ^;,]j ^ |‘ATK»{S<» 

ii. I < i?i»:rn . A.. 1 , fi.'.. 
ad'j TripbesylpropyleBe.a iiitru 'Hkim) 

A . I ;i .-- 

l 4 5 Tripheaylpyraiolo i Wim.k kni h 

:.d Kt ii||\..-. A., I, :jn4. 

Tnpfc^nylietiMCaTbaitdo 

• > '■ 'tfvfyhfHyfkp'ini-iJe', ainl i(| 

'J« V. MxvKKaiid Nk’oi.u'm) 

A . I. vn. 

Tripheoyliilicol, •‘'••lintn diTtvalive of 
s> iMEsK, l£rs siNi;, and ilarKYj, A., 

Triphenylaiibiae. irimaniiim., and 
*'-> ii'df. hloridfl (MouiiA.s a,„i 

Mj- ai J:iH«AIT), T , V292; I‘., 27i. 
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Tripkwiyl*tlbiBtdJkydr*iidetri»mlpk- 

oue wU aud itii mIu (M(>iu;an uid 
Mii Ki-nHWAlT), T., 229«. 
Tripk6Bylt*llttiiftliUH wits (I^kpikeu), 
A., i, 857. 

TriphsByJ p UlylethyUn# (Stai imkcek 
aiJ*i KoJi), A., i, 

TriphsayltrtiiolflBo (Bl’sch and Ki'f- 
fenthal), a., i, 87. 

TriphnyltribsntylMalamin# (v- Mevkk 

and NaBR), a., i, 122. 

TriphinyltrimethylmeUmia® fv. Mevek 
anil JiAbK), A., i, 122. 


Triple p«i»U (JoL'OiEr), A., ii, 869. 

TripropyltbiMarbaoiide (Dei-Ri'INEI, A., 

i, 2,1. 

Tripyridineferrlfl thiocyanate (Bar* 

hlKKl and I'aMPAMNI}» A., i, 225. 

TriqtiifloUaefeme thiocyanate (Bai:* 

HIEUI and Pami'ANINI), A., i, 226. 

Trireeorciaoylboric afiid (Cohn), A., i, 

611. , . 

Trifalicylborie acid (Cohs), A., i, 

040. 

Triaquinhydroneoxonittm liydru!»ul|ihide 
(Hk ijtkk), A., i, 136. 

Trio* and ptelluriaiom .salts (Lei>erku). 
A.,i. 867. , . 

Triticontieleie acid (Lkvene and La 
Fokok), A., i, 06. 

(Mwp-Tritolylamine Seer, ami 

TiiiTMJH), A., i, 669. 

Tritolyloarbliiol, action of amines on j 
[(Jhken anil Woodijead), A., i, 481. 

TropUen, constitution of (Kotz and 
UosEN'Bl'Si.'!!), A., i, 316.^ 

Trypa&Oflome infection, action of anti- 
mony on (Mohukshoth and Kosf.n* 
thal), A., ii, 632. 

effect of arsenot'henylglycine on 
(Browning and McKknzie), A., ii, 
69, 219. 

influence of quinine and its derivatives 
on (MoRGENK(p’H aod Halbkr- 
.staedtek), a., li, 219. 

Tpypanosonies, action of 3;5i9*trianiiiio- 
phenoxazonium chloride on (Laveran 
and Roudsky), A., ii, 911. 

Trypiitt, isoelectric point of, J»iid niicleo* 
protein (Micuaelis and David* 
sohn), a., i,343. 

influence of hydrogen ion concentra- 
tion on the action of (Michaelis 
and Davidsohn), A., i, 1051. 
action of, on oxidation in animal 
tissues {Baitelli and Stern), A., 
ii, 808. 

effect of calcium chloride and intes- 
tinal extract on the action of 
(Hekma), a., i, 511. 

Tryptophan, dissociation constants of 

(Kanitz), a., i, 97. 


, TryptophaA, prep<ftr«tioQ o{ •] 
of, tnd iu ideutiiy wk;. 
ina ItA.s' HoMbt'xGH v - 
' . T., 2068; P., 268. 

TBbM, m«*llj«id of cuttif^*, 
(illLB.U'ER), A., U, 
heated, gaMs frurti - 
(Ocu'HAkn', A., ii, ; 
Tubarculia, '-•Leim'.tfv .d ; 
A., li. 916. 

formation in protrin-fre* 
(lAJWENsrEi.v and I ■ 
317. 

Tumour tiasueii, 
in {Taremi’KA , A., ii. > 

; Toogften, solubility d 
j {SlKVKKiA and By .s. 

! 990. 

Tungatic aeid, vl.-.-u . 
i of i.R">ENHyivi 

(iKis.sos), .A., 11 , 5 : 
j bydrosol, preMr-iij. u 

j • A..ii, 206.' 

j comjdc.i dt-rivn’i.., 

i i lIRl.I.I iilld i'.Mi 

I Keutongitic acid n: . 

I (K'»KNHElMinid K ; s 

I (CoPAl X ', A., ii. B'j ; 

I A., ii, 612. 

I Tungsten, e-stittmtiuji i.f V 
J it, 230. 

1 estimation of, in i; 

j and 1 ) 1 E' KM.KS> 

I estimation of, in w 
! of tiiolybdvnhv T.'.a' . • ■ 

I 1139. 

i Tungstic acid. S'-t-nn i-’ ; 
Turmeric oiMKcpk su.d • - 
i, 69, 293 ; iKi i'K lU- : i 
i, 446; (8(iiiMMyi 
476 . 

TurubulPs blue, 

WeGEI.IS, TRK.^I*Ui:n. V 
TIIAtEB), A., i, Ml. 
Turpentine, di-tr- uon i f t 
(K'LEi.vb A., ii. 311. 
Turpentine oil, In li-oi ^ 
(.SCHIMMKI. A I'li.i. \ 
hydro^nafion itf A '• 
valuation of 

detection of adiilUT.it, ' 
wood oil or re.-iii 'i' r ' 

A , ii, 231. 

Typewriting, increan' 
to the work of ;i'i: i 
621. 

Typhace®, foncali’n ‘ 
(Tki.i.e ami Hmy.iO, A 
Tyri»iM, syiittit'n '’f 
HofFMas'. a,. ). a.'? 

fermentation of if.-t. 

127. 
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I, cnriUl* of. in <Di^X\ 

ii, 425# 

;] B uf A , i, 773 

I j Js.hiom , *i»i! ill !iydn 4 - 
.1 !« WMCEiiK. ItxrrMis, inj 
. A., i. vn 

h-l*. 1 ^' 

Hr-'/KK A., i, ol 7 ; 0 ?i>»Aih , 

t . i. '*2. 

I'f, from ioJvK'ii-riu 
iuttALI> . A . i. 1 "W- 
i 4 rkHuM of, ffurn i'*lojtr»)!^>in 

[^WAl.b . A . 5. 2<»3, r.'Jt. 

H of jQjrrti«'n of ^ liEhTMtf.oT . 
L H, «36. 

IbfdUtoiA iWhckikk aii'i 
Las'. A . I. 

uy<UatoiA, 3 Ti /irhlxro 

p; f.»:, jloryWAS. »(al 

I . ntj<I 

.-oyl Ueriv 4 tn> Knni.j- it . 


0 . 

otoopf Avavs , A . II. >'•, 
Th'-m 4 E 1 , A , II. 'oi;. 

(V, A.. Jl, 

t 1(1, •inift'irc ‘ f Svn'nKnii 
.s o vr... A., II. 

ItlOQ. lo. 

\<- 

Mi«b« I{rr'>KMA t>>KV, 

M^lf' H Ti:«-'H 1 MoH.kv, 

■ I s?->rr . A.. I. l:‘ 7 . 

kd Midi. .•'C-’ UJl'l' T A 

kd oompOQadi, r< !r 4 <‘f ,.ii au.i 

in (,I i.\rk»rii.n »ii ! Ki-is 

i . . ii, 7*’l, 7^2 

if .yaiti.lr lo 

). A , i, I’l^i.i. 

pi i f. Hith 

k- IMf.KF . A., i, 

I }-t»v**<-n riiii* - *i>nj 

!*> mj'l Kohi.kk. flrui i 
I V !.^-l• . A , i, 
b .f i.-iKI ri aij ‘1 I'lAi.), A., i. 

Nl froo|rt, ninliKti' H*. ‘ff'-i 
ii a| (Hm I'J J< II , '{‘ . 

f,. 

Italic BCid, amI lt« w*jls 

• I* »n«i Sti-.c^Ki. a., I, 

M»«>* u^oji of Irti'l »itli. ill 
7 s Mmi vip,). a., j;, f» 70 . 

to 111 iiriit^rAiA, iii'i I*' 

iJi'ifi t » rjiCi.snr<-n)rjil of 

t*nie , A., ii. 


anJ raditim, ratio brhraaa, io 
mittffaU ^riiiKEi ami Soiu*ri. A., 
li, 4i4. i;0LEi*mi’n\ A., ii, fl45 
iiirAAtirwMrnt uf the of 

|•ar^l^Il^ of A., Ji, S7'4. 

tlirUllie |JoRli«lltS’ aiiii TKtvitiJh 
A . 15. 207. 

a oaw eoDoul of ,SAMsii)iow\ A., ii, 
207 

ili^itito^atiou iirxxiucli of i.AMx>S(>rpl. 
A . II. -•'14 

|•)tarnlsool<Yt.-al action of (Jii BAoS* 
an-l Mass). A . ii. dSS. 
i-arbiilr, f.irtiiiila for (I.KMEAl'i, A., ii, 

403 

»a)(it. rflr.-t of UXliil«lll< Ai^'Citili Oil t)|B 
nlvorptiim H|»rt'tra of and 

SiKoso', A., ii, 

a4-ti"n >,f, »i« !ii>iiiiiou>( ratAlyat* in 
tlio I'tioti.ivMs of aoill* \ HeiiIH E 
lor am! lUi i>r.< iios , A., u, 17(). 
■!• tr- ti«in <‘f .SiKMssKs A . ti, 7f3. 
Urtama A''-’'o!!'.)oti.l6 Ki rr and lUis- 

.'1 • MASsi. A.. II. 

Ortale oxi.k, hydraiv of iOe^'JIsner 
i.if r..Ms. K .tjjil if \ \ s AJ ii\ A , ii, 

MU*. 

UmaoDi otnlc. iiin{4S‘ii]iii- of 

tiriHssrii I’f I'ostMK}, A., ii, 

4 '.M. 

(JraBjfl >iiirat<‘ and itjiethfifa! aolutioii 
iI.r.hE.A!- A . i, 2f*7. 
hydrate* ol iJ.r.nifAi I, A , li, 403. 
action of aertic Atiliydildn on 
. V AMSo . A , 11 , 

|ih<w;-)j4l<'o. }>r|i.ivi<itir Ilf, aitli in 

dl alor* '.''MHKKVstEiy), A., ii, 

• I hv 'aim IK. mot hy lain in**, and 
triim l.Kylarnim ]>)io9]d>al«a 

iHihriie’, A . i. r>2d. 
s.jt* (VANiiirrr . A . u. lOOfi. 
ictioii of h^dit (ill, aint itialir: 

a- id iHa- «4'h A-. i«, 

• Inratjoii «>f }•lHM4|lhor^•l^l•onl•« uf 

(IJk* i^j f.nri.'. A., ii, 23ft. 
Uraaium, 'Mr- tion of Sjks<*<ak,ni, A., 
li. 230. 

(•t;rtiniir>ii Ilf, tidnmrtiicanv /fftHoT- 

v>v and ( I AHKR , A., ii, 443. 
UraoiuiB A*. M-iouiUry Pinanationa |»ro- 
■inc.-d hy Hi rn. A..ii, £61#. 

Draaioffl aartbi. estimatniii ofrAiiiuni in 
M A I:. K W- A t.t> and If rasei.t.). A. ,ii, 3(10. 
Uraaoni oxide, .S<w uixler Uranium. 
Draayl MitM. ,S«-p umlcr Uranium. 

Oraa. formation of, from ammonium 
aaIja ill thr lK.«iy tW’AKr.MAy and 
Hams , A., ii, fi2S». 

i»*lu*t;CP Os. Ml thr IdrKMi ttuJ tlliJk 
of auckiin^r Hoijipn iK.Huri, and 
Mcaar'fllf AIlAPp A . 
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IlrMf benz«ne«uIphoDat« of Setsitvtz 
and PoiZAT), A. , i, 360. 
estimation of (HESEMcr), A.,u, 79; : 

(Tavlou), a., ii, 344. 
e.slimatiotj of, in win*: (HesRIQI'E^ 
and OAMMELroFT), A.» ii, 670. 

See aNo CarUaniide. 

Vre^M, 4'-tlon of coUrnine on (Kkoli. 
k A., i, 670. 

UreUxa&Mnitylacetyluetona (Bianchi 
ami ScHiFK), A., i, 978. 

UrethAnaboniyUcetoaectie acid, ethyl 
e.st*r (BiASCHi and ScHlFK), A., i, 
977. ! 

Brcthasobcnaylacctylacctonc (Biascui | 
ami SOHIFF), A., i, 977. I 

Urethaoobeitiylbenzoylacetic acid, 

i thvl ester (lilAN« HI and S( HlFF). A., 
i. 977. 

UrethanociaiLamjlacetoaectie acid, 

ctlivl ester (HiascHI and ScHiFK), 
978. 

TJrethanocinnamyUeetylaeetOttd (Bus* 
CHI and St HlFFi, A., i, 978. 

^ UrethanophenylarcLnio acid and nitro* 
(FAunuKhKE voKM. Mristku, Lucius, 
k BaiiNist;), A., I, 76n. 

Xfrethanoaalioylacccylacetone (Biaschi 
and .St lUKF), A., i, 978. 

XTric acid fonnution (Izar), A*., ii, 907. 
formation of, from cholesterol, in the 
liver (Ti!AErrA*Mt>scA and Apoi.- 
i.ONi: Tkakita-Mosca and Miz- 
ZESM.ACIIKR), A., ii, 5*2. 
formation of xanthine from (Sushwik), 
A.,i, 584. 

decomposition of, by sodium hydroxide 
(May), a., ii, 1131. 
decomposition of, hy organic a'kalinc 
sclvcnts (Stevens and May), A., i, 
403. 

influence of water-drinking on the ] 
excretion of {Rui,os and Hawk), ■ 
A., ii, 135. f \ 

excretion of, in gout and rheuinaloid • 
arthritis (Mallouy), A., ii, 219. 1 

metabolism. See Metabolism. : 

origin of, in man (Smet.anka), A., ii, i 

218. _ I 

complex salts of (Kohler), A., i, 243. t 
estimation of, in blood serum (Roetii- 
i.isnEHGER), A., ii, 548. 
raj)id estimation of,inurine(PlzzoRNO), 
A., ii, 667. 

estimation of, iodoraetrically in urine 
(ViTAi.i), A., ii, 776. 

woUric acid, derivatives of (Biltz), A., 
i, 168. 

Bridine (Levrne and Jacobs), A., i, 96, 

Urine of carcinoma and of health, differ* 
fences in (Kojo), A., ii, 909. 

» * :i K11 


Uriae, excretion ofaramon'i 
i‘-F7}. A., ii. 1H5. 
actioft i.f 4iiiiaet>{i'^ uf 
ii, 218. 

excretion t.f arsen c :<). , 
of dihV'iluxvdlA 1 

((iREVKS , a', tl. 
pre-AtT lUis ,t 

(Foviklski . A.. 11. 
colloids in .I.ti'Hi'.v , t 

of wfirnen, cr-aiiu- ■, 

A,, ii. ni'V 

of infiuU, > 1 . . i - . 

acid reurli.iii in \' , 

A.,ii, 311. 

nitrogen coii-j'itiu-rit-, ■ 

on protein (v >,,v 
416. 

pigments of ^\V};i^/ , 
ur(>ro>*-in pi.giu' • ' ■ 
ii, 309. 

a yell<i\v ill j ' 

ii, 58. 

Bcnce-.loiies junt. ,-i ; 
SavouvI, a,. ;j. ; 

trimcthyliti.iiiem h , . . 
A., ii* 21 J. 

of On; fox, d.-g |n 1 , * 

the (H.kuk , \ . li, 
excretion ..f, sfnr 
tHmoiNs and |;:.s, 

OO'.n 

Urine, analytical meihodr r* :i' 

deU‘cti<ili nf ani' 

(CaZZEUI! a!. l >\ ^ 

detection uf - 
U>Yr. .1.. ii. U U 

detection uf ! ; { , 

A., ii, It:, 
detection ul !,.» ni 
MiTiT., A , ii, 
detection *3 in- 1 . ; ' 

A., ii, 771, ’.'il. 
gravimetric' i-'?::;;!'; 

(SiMusui , A., 
estitiiaiiuii -.i cA. .A 
MANN , A.. : 

estimation <3 : 

A., n, 

(Tayi-'O:-. a.. > 

estinialiuii . ■ 
rs< HKa a;. ! i',' 
estimation t.f i! . 

I'En). .\,. ii. 11 ■■ 
patliological, ot ' 
in (Wai.I'-'[.: , A 

Col»»riinC'tiic f:*';:- ‘U 
(ArrUNKiilTtl a:. : i 
ii, 159. 
patholagic.=i1, 

/Kakih iilh A , ; 
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uAlfUcaJ mtUodi rtlatia^ U 
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